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Résultats de l’enquête ETINCEL-OFDT sur la
cigarette électronique
Prévalence, comportements d’achat et d’usage, motivations des
utilisateurs de la cigarette électronique
OFDT
Note n°2014-01: résultats de l’enquête ETINCEL-OFDT (novembre 2013)
Saint-Denis, le 12/02/2014

Aurélie Lermenier et Christophe Palle (OFDT - Pôle « Indicateurs »)
Préparation et suivi de l’enquête : Marie-Line Tovar (Pôle « Enquêtes en population générale ») et Aurélie
Lermenier

Présentation de l’enquête
Alors que la cigarette électronique apparaît comme un phénomène en plein essor en France depuis
environ deux ans, les données relatives à la prévalence de sa consommation et aux modalités de son
usage sont jusqu’ici demeurées parcellaires et difficilement interprétables en raison du manque de
précisions sur les méthodologies employées. Fortement investi dans l’observation des questions liées au
tabac, l’OFDT produit depuis dix ans un tableau de bord mensuel et met en ligne chaque année un bilan
synthétique approfondi. Or, il est apparu de plus en plus difficile d’interpréter les évolutions du marché
du tabac sans tenir compte de la cigarette électronique. C’est pourquoi l’OFDT a souhaité mener, fin
2013, une enquête centrée sur ce produit, avec pour objectif de fournir aux pouvoirs publics et aux
professionnels concernés, dans un délai court, une première estimation fiable du phénomène1, afin de
pouvoir en mesurer l’impact dans le bilan de l’année 2013.
Cette enquête ETINCEL-OFDT (Enquête téléphonique pour l’information sur la cigarette électronique) a
été conduite entre le 12 et le 18 novembre 2013 auprès d’un échantillon de 2 052 individus représentatif
de la population métropolitaine (hors Corse) âgée de 15 à 75 ans. Une base de numéros de téléphones
fixes allant de 01 à 05 et en 09, stratifiée par région et catégorie d’agglomération, a été tirée
aléatoirement. L’échantillon d’individus issu de cette base, interrogé par téléphone durant une semaine,
a été constitué par la méthode des quotas sur les variables de sexe, de classe d’âge et de catégorie
socioprofessionnelle. Les résultats ont été calés sur les dernières données de l’INSEE.
Le questionnaire comprend 17 questions (cf. annexe 1). Il aborde les thèmes de la notoriété de la
cigarette électronique, de sa fréquence d’usage, des modalités d’achat de l’objet et des recharges, des
1

D’autres travaux et initiatives sont en cours afin de mieux documenter le sujet : une enquête de l’INPES, un suivi régulier du
profil et des comportements des utilisateurs de la cigarette électronique par l’institut de sondages IPSOS, une étude confiée par
le ministère de la Santé au Laboratoire national de métrologie et d’essais (avec un volet enquête Internet auprès des vapoteurs),
et un « front commun » de l’Association indépendante des utilisateurs de la cigarette électronique (AIDUCE), du Collectif des
acteurs de la cigarette électronique (CACE) et de l’Office français de prévention du tabagisme (OFT) avec l’Institut national de la
consommation (INC) ayant pour but d’améliorer l’information sur les produits.
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motivations de l’utilisateur, etc. Des questions sur le tabac ont aussi été posées aux enquêtés, afin de
connaître le statut éventuel de fumeur ou d’ex-fumeur des usagers de la cigarette électronique et de
mesurer un potentiel impact sur la prévalence tabagique.
Cette note présente les principaux résultats de l’enquête ETINCEL-OFDT et les met en perspective avec
ceux d’autres études menées en France.

Une large majorité des Français connaissent la cigarette électronique
En novembre 2013, près de neuf Français sur dix (88 % [86,8-89,6]2) déclarent connaître, ne serait-ce que
de nom, la cigarette électronique. En mars 2012, l’Eurobaromètre spécial tabac3 avait abouti pour la
France à une proportion, déjà non négligeable mais trois points en dessous de la moyenne européenne,
de 66 %. La notoriété de ce produit est plus importante chez les jeunes de 15 à 24 ans (93 %) et parmi les
cadres et professions intellectuelles supérieures (93 %) ; elle est un peu moins marquée chez les 65-75
ans (83 %) et donc parmi les retraités (85 %). Les fumeurs, qui constituent la cible du marketing de la
cigarette électronique (présentée, plus ou moins ouvertement, comme un moyen de sevrage tabagique),
sont plus nombreux à la connaître que les personnes n’ayant jamais, ou presque, fumé (93 % contre
85 %).

Qu’est-ce que la cigarette électronique ?
Développée en Chine au milieu des années 2000, la cigarette électronique, aussi appelée ecigarette, reproduit les sensations d’une cigarette classique à base de tabac. Il en existe de deux
types : jetable (qui ressemble beaucoup à une vraie cigarette) et rechargeable sur secteur ou par
un câble USB (elle a alors plutôt l’apparence d’un gros stylo). La cigarette électronique
rechargeable (largement majoritaire sur le marché français) est composée d’une batterie, d’un
clearomiseur qui contient la résistance et le liquide, et d’un embout qui permet d’aspirer la
vapeur créée au niveau du clearomiseur. En appuyant sur un bouton, la batterie alimente la
résistance qui chauffe l’e-liquide imbibé sur la mèche du clearomiseur et le transforme en vapeur,
qui est aspirée par l’usager. Ce liquide est composé de propylène glycol et/ou de glycérine
végétale, de substances aromatiques variées (tabac, menthe, pomme, etc.), d’un peu d’alcool et/ou
d’eau purifiée, et peut contenir ou non de la nicotine, à différentes concentrations.

Un Français sur cinq l’a déjà utilisée au moins une fois
Fin 2013, 18 % [16,7-20,1] des personnes interrogées déclarent avoir utilisé au moins une fois une
cigarette électronique. C’est 2,5 fois plus qu’en mars 2012, où le taux d’expérimentation en France
atteignait 7 % (identique à celui de l’ensemble des pays de l’Union européenne interrogés) 3.
2

Les chiffres entre crochets indiquent l’intervalle de confiance au seuil de 5 % d’erreur.
Enquête menée entre le 25 février et le 11 mars 2012, dans les 27 pays membres de l’Union européenne (UE), sur les
comportements d’usage et d’achat de tabac, avec trois questions portant sur la cigarette électronique. Au total, plus de 26 700
individus âgés de 15 ans et plus, sélectionnés selon une méthode aléatoire, ont été interrogés en face-à-face dans l’ensemble
des pays de l’UE. En France, cela concernait 1 059 individus (cf. TNS Opinion & Social, Attitudes of European towards tobacco,
Special Eurobarometer 385, Bruxelles, Commission européenne, 2012, 167 p.).
3
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Parmi ceux qui n’ont pas encore essayé la cigarette électronique, une petite minorité seulement (2,3 %
[1,6-3,0]) envisage de le faire prochainement. Cette proportion d’expérimentateurs potentiels est deux
fois plus élevée parmi les ouvriers (4,9 %)4 et cinq fois plus chez les fumeurs (11,2 %).

Des expérimentateurs plutôt jeunes et consommateurs de tabac
Les hommes sont plus nombreux que les femmes à avoir déjà utilisé la cigarette électronique (22 %
contre 15 %). La part des expérimentateurs est décroissante au fur et à mesure de l’avancée en âge
(figure 1) : ils sont près d’un tiers (31 %) chez les 15-24 ans à l’avoir essayé, alors que cela ne concerne
plus qu’un individu sur cinq entre 35 et 44 ans et un sur dix (9 %) entre 55 et 64 ans. Pour des raisons
sans doute plus liées à l’âge qu’au statut professionnel, les retraités sont bien moins enclins à
expérimenter ce produit. Sans grande surprise, le fait de fumer ou d’avoir fumé au cours de la vie influe
sur le niveau d’expérimentation : la moitié des fumeurs (51 %) déclarent avoir essayé la cigarette
électronique alors qu’ils ne sont que 12 % chez les ex-fumeurs et 3,5 % parmi les enquêtés n’ayant
jamais ou rarement fumé5. Ainsi, parmi les expérimentateurs, les trois quarts sont des fumeurs, un sur
six est un ancien fumeur et près d’un sur dix (9 %) n’a jamais fumé ou a seulement essayé. Par ailleurs,
bien que la taille de l’échantillon rende difficiles les comparaisons géographiques, l’expérimentation
apparaît moins fréquente dans le nord (Nord-Pas-de-Calais : 7,9 %) que dans l’ouest (zone constituée des
régions Bretagne, Pays de la Loire et Poitou-Charentes : 23,1 %) et le sud-ouest (Aquitaine, Limousin et
Midi-Pyrénées : 21,3 %).

L’usage dans le mois concerne une personne sur quinze
L’usage récent (au cours des trente derniers jours et hors expérimentation) de la cigarette électronique
concerne, fin 2013, 6,0 % [5,0-7,0] des Français, soit un tiers de ceux qui l’ont essayée6. Bien qu’ils soient
plus expérimentateurs que leurs aînés, les 15-24 ans sont en proportion les moins concernés par l’usage
dans le mois précédant l’enquête, suivis des 25-34 ans. C’est après 35 ans que les personnes semblent
les plus enclines à « adopter » la cigarette électronique après l’avoir essayée (figure 1) : quelle que soit la
tranche d’âge, plus d’un expérimentateur sur trois déclare alors un usage récent. Il est probable que
l’effet de mode joue davantage chez les jeunes, qui feraient l’expérience de ce produit par curiosité,
alors que les utilisateurs plus âgés seraient plus nombreux à l’utiliser dans le but précis de réduire ou
d’arrêter de consommer du tabac.

4

La surreprésentation des ouvriers parmi les expérimentateurs potentiels de la cigarette électronique est due en partie au fait
qu’ils sont plus souvent fumeurs que la moyenne (33 % contre 27 %). Les personnes sans emploi et, dans une moindre mesure,
les artisans, commerçants et chefs d’entreprise sont aussi plus souvent fumeurs que la moyenne et manifestent plus leur
intention d’essayer la cigarette électronique mais la différence n’est pas significative.
5
Cette différence selon le statut tabagique actuel ou passé est aussi vérifiée en Grande-Bretagne où une enquête auprès de plus
de 12 000 adultes a été menée en février 2013 par l’association de prévention Action on smoking and health (ASH) pour
connaître les prévalences d’usage (cf. ASH, Use of e-cigarettes in Great Britain among adults and young people (2013), Londres,
ASH, 2013, 4 p.).
6
En mars 2013, une enquête téléphonique dite omnibus (traitant de sujets divers) d’Ipsos Observer, auprès d’un échantillon de
950 individus représentatif de la population adulte (méthode des quotas), aboutissait à une proportion de 3,5 % d’utilisateurs
plus ou moins réguliers.

3

7

Figure 1 : Proportion d’expérimentateurs, d’usagers récents et d’usagers quotidiens de la cigarette
électronique selon la classe d’âge

Source : Enquête ETINCEL-OFDT (novembre 2013)

Au contraire de l’expérimentation, plus marquée chez les hommes, l’usage récent (et quotidien) de la
cigarette électronique n’est pas différencié selon le sexe. Hormis la moindre proportion de retraités
usagers dans le mois (3,1 %), compte tenu de leur âge, il n’existe pas non plus de différence significative
selon la catégorie socioprofessionnelle. En revanche, comme pour l’expérimentation, l’usage dans le
mois est plus développé dans l’ouest (9,3 %) et moins répandu dans le nord (1,6 %), peut-être en raison
de la facilité d’accès à du tabac moins cher en Belgique ou au Luxembourg.
Tous les usagers récents de la cigarette électronique ont déclaré consommer ou avoir consommé au
cours de leur vie du tabac mais les fumeurs sont significativement plus nombreux que les ex-fumeurs
(78 % contre 22 %).

Un peu plus de 3 % d’usagers quotidiens
Plus de la moitié (54 %) des usagers dans le mois de la cigarette électronique l’utilisent quotidiennement,
soit 3,3 % [2,5-4,1] des Français (figure 2). Déjà observé pour l’usage récent, l’écart entre les plus jeunes
et les plus âgés se confirme avec la consommation quotidienne : parmi les utilisateurs récents de la
cigarette électronique, les 15-24 ans ne sont que 44 % à le faire chaque jour quand ils sont 67 % chez les
50-75 ans. Ce constat semble renforcer l’hypothèse selon laquelle les jeunes cèderaient à un phénomène
de mode, les plus de 50 ans étant eux probablement davantage engagés dans une démarche de sevrage
ou de réduction des risques dès qu’ils essaient, en lien certainement avec l’avancée en âge. Confrontés
aux dommages sur la santé, avérés ou ressentis comme très probables, d’un tabagisme le plus souvent

4
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ancien (plusieurs décennies), les fumeurs plus âgés tendraient à se tourner vers la cigarette électronique
pour réduire les risques7.

Figure 2 : Proportion d’expérimentateurs, d’usagers récents et d’usagers quotidiens de la cigarette
électronique en France

Expérimentation : 18 %

Usage dans le mois : 6 %
Usage quotidien : 3,3 %
Usage exclusif : 1,3 %

Source : Enquête ETINCEL-OFDT (novembre 2013)

Les utilisateurs quotidiens sont encore nombreux à alterner cette consommation avec celle de tabac,
puisque deux tiers d’entre eux sont des usagers mixtes (tabac et cigarette électronique). Toutefois, parmi
eux, plus de six sur dix (62 %) utilisent « le plus souvent la cigarette électronique et parfois du tabac » ;
un quart répond le contraire.
Les usagers exclusifs de cigarette électronique, c’est-à-dire qui ne consomment pas aussi actuellement
du tabac, représentent 1,3 % [0,8-1,8] des enquêtés, parmi lesquels une majorité (81 %) l’utilise tous les
jours.

Un essor de l’usage depuis le printemps 2013
Trois quarts (76 %) des vapoteurs8 au cours des trente jours précédant l’enquête ont commencé à
l’utiliser il y a moins de six mois, c’est-à-dire à partir d’avril-mai 2013, ce qui correspond à une période de

7

Selon une étude britannique, la cigarette électronique délivrerait deux fois moins de formaldéhyde (cancérigène certain), 23
fois moins de toluène (toxique), 130 fois moins d’acétaldéhyde (cancérigène présumé) ainsi que 30 à 145 fois moins de
nitrosamines spécifiques du tabac (particulièrement cancérigènes) : cf. Maciej L. Goniewicz, « E-cigarettes : a review of their
efficacy and potential for harm reduction ».
8
Dénomination la plus répandue pour désigner les utilisateurs de la cigarette électronique.
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forte médiatisation du phénomène, liée notamment à un rapport sur le sujet remis au ministère de la
Santé9. Seuls 13 % déclarent avoir débuté leur consommation il y a plus d’un an.
La grande majorité des usagers dans le mois (78 %) possèdent leur propre cigarette électronique alors
que 16 % utilisent celles d’autres personnes (le reste la partageant avec un seul autre utilisateur :
conjoint, ami, etc.). Ce dernier chiffre peut s’expliquer par l’envie de tester le produit et les saveurs des
liquides avant de réaliser un achat qui représente un certain investissement de départ : il faut en effet
débourser au minimum 50 euros pour une cigarette électronique rechargeable et un peu moins de
6 euros par flacon de 10 ml d’e-liquide. La proportion de vapoteurs propriétaires de leur cigarette
électronique est moins importante chez les 15-24 ans (44 %), probablement parce qu’ils sont moins
souvent usagers réguliers, et atteint 93 % parmi les 35-54 ans.
Près d’un quart (24 %) des usagers récents déclarent ne pas savoir quel dosage de nicotine contient le
liquide ou la recharge de la cigarette électronique qu’ils utilisent (majoritairement le fait de personnes
qui ne possèdent pas la leur). Parmi ceux qui le connaissent, ils sont 11 % à déclarer une concentration
nulle, marquant la faible proportion d’usagers non dépendants à la nicotine ou qui ont abouti à un
sevrage total après une baisse progressive du dosage. Quatre vapoteurs sur dix ont choisi un dosage
moyen (entre 7 et 12 mg/ml) alors que les autres se répartissent à parts égales (24 %) entre un faible
(entre 1 et 6 mg/ml) et un fort dosage (supérieur à 12 mg/ml10).

Des achats majoritairement en boutiques spécialisées
Le marché des cigarettes électroniques est encore peu organisé et réglementé11, de nombreux fabricants
et vendeurs se le partageant. Toutefois, les achats ont lieu majoritairement dans un magasin spécialisé
dans ce type de produit (58 %), même si le recours à un bureau de tabac n’est pas négligeable (21 % figure 3). Internet représente un vecteur assez minoritaire : 9 % des personnes interrogées y ont acheté
leur cigarette électronique. Des achats en pharmacie, où la vente de ce produit est pourtant interdite12,
ainsi qu’en supermarché sont mentionnés mais ne concernent que très peu d’acheteurs. Pour ce qui est
des liquides et recharges, les boutiques spécialisées sont aussi majoritaires : 54 % des enquêtés y
recourent, ils sont 24 % à s’être rendus chez un buraliste.
Quel que soit le lieu d’achat de la cigarette électronique, une très grande partie des usagers recourent au
même canal d’approvisionnement pour la recharger. C’est particulièrement vrai pour les
buralistes (91 %) mais aussi pour les magasins spécialisés (88 %) : bien que rien ne permette d’établir
qu’il s’agit du même endroit, ce chiffre signifie peut-être que les utilisateurs sont attachés à la relation
personnelle avec un vendeur, qui pourra les conseiller.

9

Office français de prévention du tabagisme, Rapport et avis d’experts sur l’e-cigarette, Paris, OFT, 2013, 212 p.
Le dosage en nicotine excède rarement, voire jamais dans les points de vente français, 20 mg/ml d’e-liquide.
11
Une organisation professionnelle, le Collectif des acteurs de la cigarette électronique (CACE), a été créée en janvier 2013. Elle
regroupe des fabricants, des distributeurs, des industriels, etc. du secteur de la cigarette électronique, et vise à défendre les
intérêts de ses membres, au niveau national et européen, en proposant notamment une réglementation spécifique. Un centre
de formation professionnelle a aussi été ouvert à son initiative près de Bordeaux. En décembre 2013, une autre organisation, le
Syndicat national des professionnels de la cigarette électronique (Synapce), a aussi annoncé sa création.
12
La cigarette électronique n’étant pas un dispositif médical ou un médicament et ne faisant pas partie de la liste des produits
autorisés à la vente dans les pharmacies (article L.5125-24 du Code de la santé publique), elle ne devrait pas y être vendue.
Malgré les rappels de l’Agence nationale du médicament et des produits de santé (ANSM) et du Conseil de l’ordre des
pharmaciens, beaucoup de pharmacies continuent d’en proposer à la vente (http://pourquoi-docteur.nouvelobs.com/Ecigarette---l-Ordre-denonce-les-ventes-illegales-en-pharmacie-3025.html).
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Enfin, le marché des cigarettes électroniques jetables apparaît très minoritaire : seuls 4 % des usagers
dans le mois utilisent ce type de produit, qui est vendu dans une perspective d’essai plus que de
fidélisation. En effet, elles sont simples d’utilisation, ressemblent à des cigarettes classiques et
permettent d’essayer le produit en déboursant peu d’argent. Il est probable qu’avec le développement
de l’usage, elles aient connu une baisse de leur part de marché.

Figure 3 : Répartition des lieux d’achat des cigarettes électroniques en France

Source : Enquête ETINCEL-OFDT (novembre 2013)

Motivation première : le sevrage total
La moitié (51 %) des enquêtés qui déclarent utiliser simultanément du tabac et la cigarette électronique
affirment spontanément que leur objectif principal et ultime est d’arrêter toute consommation de ces
deux produits13. Parmi les motifs évoqués, viennent ensuite, loin derrière, la réduction de la
consommation de tabac mais sans arrêt complet (11,5 %) puis le remplacement du tabac par la cigarette
électronique (8,2 %), ce qui peut s’apparenter dans les deux cas à une forme de réduction des risques.
Les autres utilisateurs mettent en avant la moindre dangerosité pour la santé, la diminution des
désagréments du tabac, celle des dépenses et le fait de pouvoir vapoter partout.
L’image du produit est donc fortement liée à l’idée du sevrage tabagique, et même, au-delà, à celle de
réduire voire de supprimer toute dépendance à la nicotine. Selon une enquête menée en GrandeBretagne auprès d’usagers de la cigarette électronique14, l’idée de sevrage tabagique y est également la
plus répandue : 34 % des vapoteurs déclarent utiliser la cigarette électronique pour arrêter de fumer et
13

Cet objectif est un peu plus souvent cité par les utilisateurs âgés de 50 à 75 ans, confirmant l’hypothèse selon laquelle les
utilisateurs plus âgés sont davantage motivés par le sevrage que les plus jeunes, mais la différence n’est pas significative.
14
Action on smoking and health (ASH), op. cit.
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28 % « parce qu’ils ont déjà essayé d’arrêter et veulent une aide pour y arriver définitivement ». Ils sont
22 % à vouloir réduire leur consommation sans totalement la stopper et la même proportion à être
motivés par les économies potentielles15.
Parmi la très faible proportion d’enquêtés qui sont anciens fumeurs (même occasionnels) et usagers
dans le mois de la cigarette électronique (soit 1,2 %), la plupart (84 %) estiment avoir arrêté
complètement de fumer grâce à celle-ci : cela représente 1 % de la population française. Sans présager
de l’efficacité réelle de la cigarette électronique pour le sevrage tabagique16, d’autant plus que les
effectifs sont ici très réduits, il semble bien que les fumeurs soient convaincus de son utilité pour
atteindre ce but, comme alternative aux substituts nicotiniques et aux médicaments pour l’arrêt du
tabac. Une opinion d’ailleurs partagée par une partie non négligeable de la population : 43 % des
Français estiment en effet que ce produit est un moyen efficace pour diminuer ou arrêter de fumer17.

Conclusion
En novembre 2013, la cigarette électronique est connue de la très grande majorité des Français, parmi
lesquels on compterait entre 7,7 à 9,2 millions d’expérimentateurs, plutôt jeunes et consommateurs de
tabac. L’usage dans le mois précédant l’enquête concerne quant à lui 6 % de la population. Entre 1,1 et
1,9 million de personnes utiliseraient quotidiennement la cigarette électronique en France : il s’agit dans
67 % des cas de fumeurs de tabac, qui s’en servent majoritairement pour arrêter ou réduire leur
consommation quotidienne, et donc potentiellement les risques sanitaires associés au tabagisme. Si 9 %
des expérimentateurs de la cigarette électronique déclarent n’avoir jamais ou presque fumé de tabac,
tous les vapoteurs réguliers sont ou ont été fumeurs : la cigarette électronique semble ainsi constituer,
du moins pour le moment, plutôt une solution de sortie du tabagisme qu’une « porte d’entrée ».
L’usage exclusif de la cigarette électronique reste assez peu répandu, mais pourrait se développer avec le
temps, au fur et à mesure que des fumeurs réduisent leur dépendance au tabac grâce à ce produit. Les
motivations à terme des vapoteurs sont en effet principalement tournées vers le sevrage total ; les trois
quarts des usagers réguliers ayant commencé à utiliser la cigarette électronique moins de six mois avant
l’enquête, il faut peut-être plus de temps pour observer des arrêts effectifs, qui fin 2013 concernent 1 %
des Français.
Pour ce qui est du marché, les cigarettes électroniques rechargeables sont très majoritaires (plus de 95 %
des vapoteurs dans le mois) et les achats de l’objet en lui-même comme des recharges se font
principalement dans les magasins spécialisés (plus de 50 %) et chez les buralistes (plus de 20 %).
D’autres enquêtes sont nécessaires pour conforter ces résultats et suivre leur évolution dans le temps.
Début 2014, la médiatisation et le dynamisme du marché de la cigarette électronique ne semblent pas
15

Contrairement à la question de cette enquête pour laquelle une seule réponse (« objectif principal et à terme ») était
possible, les enquêtés britanniques pouvaient donner plusieurs réponses, le total excède donc 100 %.
16
En septembre 2013, The Lancet a publié les résultats d’une étude néo-zélandaise (Université d’Auckland) sur l’efficacité de la
cigarette électronique pour le sevrage tabagique : ce produit apparaît comparable au patch nicotinique pour aider les fumeurs à
arrêter sur une période d’au moins six mois ; en revanche, il est plus efficace dans la réduction de la consommation journalière
chez ceux qui n’ont pas complètement arrêté, et il semble plus attractif, notamment sur le long terme, que le patch (cf. BULLEN
C. et al., « Electronic cigarettes for smoking cessation: a randomised controlled trial », The Lancet, vol. 382, 2013, pp. 16291637).
17
Enquête menée à l’initiative d’un des leaders du marché de la cigarette électronique en France, Clopinette, les 22 et 23
novembre 2013 auprès d'un échantillon de 969 personnes représentatif de la population française adulte (méthode des quotas).
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ralentir : il est donc probable que le nombre d’usagers, de l’expérimentation à l’usage quotidien, évolue
encore à la hausse.
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Annexe 1. Questionnaire

Enquête sur les comportements d’usage et d’achat de la cigarette
électronique et du tabac
Partie I : Cigarette électronique
Q1 - Connaissez-vous, ne serait-ce que de nom, la cigarette électronique appelée aussi « e-cigarette »,
« vaporisateur personnel » ou « vaporette » ?
1- Oui
2- Non

Q2 - (si oui en Q1) Avez-vous déjà essayé la cigarette électronique ?
1- Oui
2- Non
Q3 - (si non en Q2) Avez-vous l’intention prochainement d’essayer la cigarette électronique ?
1- Oui
2- Non

Passer en Q10
Passer en Q10

Q4 - (si oui en Q2) Avez-vous utilisé la cigarette électronique au cours des 30 derniers jours (hors
première utilisation) ?
1- Oui
2- Non

Passez en Q10

Q5 - (si oui en Q4) À quelle fréquence utilisez-vous la cigarette électronique ?
Enquêteur : Citer les réponses
123456-

Tous les jours
Plusieurs fois par semaine
Une fois par semaine
Deux à trois fois par mois
Une fois par mois
(Ne sait pas)
10
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Q6 - (si oui en Q4) Depuis quand avez-vous commencé à utiliser la cigarette électronique ?
Enquêteur : Citer les réponses
12345-

Au cours des 30 derniers jours
Entre 1 à 6 mois
Entre plus de 6 mois et moins d’un an
Depuis un an ou plus
(Ne sait pas)

Q6bis - (si oui en Q4) Possédez-vous votre propre cigarette électronique ?
Enquêteur : Citer les réponses
1234-

Oui, j’ai la mienne
Non, je la partage avec un tiers
Non, j’utilise celle d’autres personnes
Autre (préciser)

Passer en Q9
Passer en Q9

Q7 - (si oui en Q4) La dernière fois, où avez-vous acheté votre cigarette électronique ?
12345-

Dans un magasin spécialisé en cigarettes électroniques
Sur Internet
Chez un buraliste
Dans une pharmacie
Autre (préciser)

Q8 - (si oui en Q4) Où avez-vous acheté votre dernière recharge (e-liquide, cartouche, etc.) pour
cigarette électronique ?
123456-

Dans un magasin spécialisé en cigarettes électroniques
Sur Internet
Chez un buraliste
Dans une pharmacie
Autre (préciser)
(Non concerné, j’utilise des cigarettes jetables)

Q9 - (si oui en Q4) Quel est le dosage en nicotine de la cigarette électronique que vous utilisez ?
Enquêteur : si pas de nicotine, coder 0 et si « ne sait pas » coder 99
/__/__/

Partie II : Tabac
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Nous allons maintenant vous poser des questions sur votre consommation de tabac (cigarette, tabac à
rouler, cigare, cigarillos, pipe, chicha/narguilé…) en dehors de la cigarette électronique.
Q10 - Fumez-vous, ne serait-ce que de temps en temps, du tabac ?
1- Oui
2- Non

Passer en Q12

Q11 - (si oui en Q10) Au cours des 30 derniers jours, avez-vous fumé du tabac…?
Enquêteur : Citer les réponses
123456-

Tous les jours
Plusieurs fois par semaine
Une fois par semaine
Deux à trois fois dans le mois
Une seule fois dans le mois
(Ne sait pas)

Q12 - (si non en Q10) Avez-vous déjà, au cours de votre vie, fumé du tabac régulièrement ou de temps
en temps ?
1234-

Oui, régulièrement
Oui, de temps en temps
(J’ai juste essayé)
Passer en Q17
(Jamais)
Passer en Q17

Q13 - (si oui en Q12 et oui en Q4) Avez-vous complètement arrêté de fumer du tabac grâce à la cigarette
électronique ?
1- Oui
2- Non

Passer en Q17
Passer en Q17

Q14 - (si oui en Q10) La dernière fois, et pour votre consommation personnelle, où avez-vous acheté
votre tabac (paquet de cigarettes, tabac à rouler, tabac à pipe, cigare, etc.) ?
Enquêteur : ne pas suggérer
1- Dans un bureau de tabac en France
2- Dans un bureau de tabac d’un pays limitrophe (Espagne, Andorre, Monaco, Italie, Suisse,
Allemagne, Luxembourg, Belgique)
3- Dans un bureau de tabac d’un autre pays
4- En duty-free
5- Par Internet
6- Dans la rue
7- Autre
8- (Ne sait pas)
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Partie III : Tabac et cigarette électronique
Q15 - (si oui en Q4 et oui en Q10) Utilisez-vous actuellement …… ?
Enquêteur : Citer les réponses
1234-

Le plus souvent la cigarette électronique et parfois du tabac
Aussi souvent la cigarette électronique que le tabac
Le plus souvent du tabac et parfois la cigarette électronique
(Autre cas)

Q16 - (si oui en Q4 et oui en Q10) À terme, dans quel objectif principal utilisez-vous la cigarette
électronique pour …. ? UNE SEULE RÉPONSE POSSIBLE
Enquêteur : Ne rien suggérer – puis coder
1234567-

Arrêter totalement de fumer et de vapoter (tabac et cigarette électronique)
Réduire ma consommation de tabac sans pour autant arrêter de fumer du tabac
Réduire ma consommation de tabac sans pour autant arrêter la cigarette électronique
Remplacer le tabac par la cigarette électronique
Réduire mon budget tabac/faire des économies
Pouvoir vapoter où je veux (au bureau, à la maison, etc.)
Réduire les désagréments liés au tabac (mauvaise haleine, dents jaunes, odeur de tabac
froid...)
8- Réduire les risques pour la santé, sans pour autant arrêter de fumer du tabac/c’est
moins dangereux pour ma santé
9- Ne plus être dépendant de la nicotine/réduire progressivement grâce à l’e-cigarette ma
dépendance à la nicotine
10- Autre (préciser)
11- (Ne sait pas)
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Annexe 2. Réglementation
Au niveau national
La cigarette électronique ne constitue pas un produit du tabac au regard de la législation actuelle en
France, puisqu’elle n’en contient pas et qu’elle ne produit pas de combustion. De ce fait, elle n’est pas
strictement soumise à la réglementation sur les produits du tabac, bien qu’elle tende à s’en rapprocher.
Ainsi, un amendement pour interdire sa vente aux mineurs a été intégré au projet de loi sur la
consommation (le consensus étant de mise sur ce point, cette interdiction devrait être effective en 2014)
et le ministère de la Santé souhaite mettre en place une interdiction de l’utiliser dans les lieux publics et
de convivialité, même si le cadre législatif n’est pas encore arrêté (le Conseil d’État, saisi par le ministère,
doit encore se prononcer). Pour le moment, seul le règlement intérieur d’une entreprise peut permettre
cette restriction de l’usage (c’est déjà le cas dans certains transports en commun : RATP, SNCF, Air
France, etc.) et la mairie de Saint-Lô est la seule administration à ce jour à l’avoir prohibée (par arrêté) à
l’intérieur des bâtiments rattachés à la municipalité.
La publicité pour la cigarette électronique n’est pas spécifiquement interdite mais peut tomber sous le
coup de la loi Évin, qui interdit « toute propagande ou publicité, directe ou indirecte, en faveur du tabac
ou des produits du tabac ». En effet, la gestuelle, la vapeur dégagée, la présence possible de nicotine,
etc. s’apparentent à une véritable cigarette, constituant une possible incitation au tabagisme. C’est ce
point de la loi et plus généralement la violation du monopole sur la vente de tabac qui a poussé un
buraliste à porter plainte contre un magasin de cigarettes électroniques situé à proximité de son
commerce pour « concurrence illicite et déloyale ». En décembre 2013, le tribunal de commerce de
Toulouse lui a donné raison en s’appuyant sur l’article L.3511-1 du Code de la santé publique qui définit
les produits du tabac comme « produits destinés à être fumés […] même s’ils ne contiennent pas de
tabac, à la seule exclusion des produits qui sont destinés à un usage médicamenteux ». Le magasin de
cigarettes électroniques a fait appel de ce jugement qui, s’il est confirmé, pourrait faire jurisprudence et
entraîner la fermeture des boutiques spécialisées au profit des buralistes qui en récupèreraient le
monopole.
En France, la cigarette électronique n’est pas non plus un produit de sevrage ou un médicament
puisqu’aucun fabricant ne revendique ce statut, qui l’obligerait alors à obtenir une autorisation de mise
sur le marché (AMM). En l’absence d’études scientifiques suffisantes sur son innocuité ou ses potentiels
effets délétères pour la santé, l’Agence française de sécurité sanitaire des produits de santé (AFSSAPS,
devenue Agence nationale de sécurité du médicament et des produits de santé – ANSM) a par ailleurs
déconseillé
son
utilisation
dès
2011
(http://ansm.sante.fr/var/ansm_site/storage/original/application/6badbfed8724d925b6fafc331da6becc.
pdf).

Au niveau européen et international
Les discussions pour encadrer la cigarette électronique au niveau européen se sont inscrites dans le
cadre de la révision de la directive sur les produits du tabac 2001/37/CE qui réglemente la production, la
présentation et la vente de ces produits. En décembre 2012, la Commission européenne a présenté une
proposition de directive au Conseil et au Parlement européens, qui a fait l’objet de nombreux débats
durant l’année 2013 entre les différentes parties concernées. D’abord prévu en septembre, l’examen du
14
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texte par le Parlement européen a eu lieu en octobre 2013, renforçant la législation sur les produits du
tabac (agrandissements des avertissements sanitaires, interdiction des cigarettes aromatisées – sauf les
mentholées qui disposent d’un délai supplémentaire –, liste des additifs autorisés, etc.). La décision de
classer la cigarette électronique comme produit du tabac ou comme médicament n’ayant pas été
adoptée, elle conserverait donc son statut de produit de consommation courante.
Mi-décembre, les 28 États membres de l’Union européenne ont trouvé un accord sur cette future
« directive tabac », pour lutter contre le tabagisme et mieux encadrer le marché de la cigarette
électronique. Ainsi, la vente de ce produit serait interdite aux moins de 18 ans, les pays qui le
considèrent comme un médicament pourraient continuer à le faire (sans obligation pour les autres,
comme la France), la concentration maximale en nicotine serait fixée à 20 mg/ml (un seuil rarement
voire jamais dépassé dans les points de vente français) et la Commission européenne présenterait d’ici
deux ans un rapport sur les risques sanitaires liés à cet usage.
Cet accord devrait être entériné en février-mars 2014 par le Parlement européen et les États membres
réunis en séance plénière avant d’être définitivement adopté. Ensuite, chaque pays aura deux ans pour
transposer cette directive dans sa législation nationale, ce qui signifie qu’elle n’entrera pas en vigueur
avant 2016.
Au niveau international, l’Organisation mondiale de la santé recommande de ne pas utiliser la cigarette
électronique tant que son innocuité n’a pas été prouvée scientifiquement. Seuls quelques pays ont
totalement interdit ce produit, comme le Brésil, l’Argentine et Singapour ; dans d’autres pays, tels la
Suisse et le Canada, seules les cigarettes électroniques sans nicotine peuvent être commercialisées.
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Abstract
Electronic cigarettes are a recent development in tobacco harm reduction. They are marketed as less harmful
alternatives to smoking. Awareness and use of these devices has grown exponentially in recent years, with
millions of people currently using them. This systematic review appraises existing laboratory and clinical research
on the potential risks from electronic cigarette use, compared with the well-established devastating effects of
smoking tobacco cigarettes. Currently available evidence indicates that electronic cigarettes are by far a less
harmful alternative to smoking and significant health benefits are expected in smokers who switch from tobacco to
electronic cigarettes. Research will help make electronic cigarettes more effective as smoking substitutes and will
better define and further reduce residual risks from use to as low as possible, by establishing appropriate quality
control and standards.
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Nicotine is the major alkaloid found in tobacco, but it can be found in lower concentrations in plants of the same
family, potatoes, tomatoes or eggplants. Humans have always been curious to find plants that can have
pleasurable or medicinal effects. Tobacco has been used in South America from pre-Colombian times to the
present for magico-religious, medicinal and recreational purposes.
Ritual tobacco use in shamanism is probably as old as the beginning of horticulture, some 8000 years ago.
American Indians recognised tobacco (nicotine) as a powerful insecticide for seed protection, and as human
vermifuge. Shamans used large amounts of nicotine to induce acute nicotine intoxication, resulting in catatonic
states representing symbolic death. Because shamans developed high tolerance to nicotine effects, and because
nicotine is quickly eliminated from the body (with a two hours half-life), they returned “miraculously” to life after a
few hours (1).
It appears that shamans were exploiting the fact that large doses of nicotine can be ingested without fatality (up to
1500 mg in a recent suicide case report), contrary to the assumptions often reported in many publications, that
30-60 mg of nicotine is a lethal dose in adults (2).
Over the centuries, tobacco use became common in most parts of the world. The ability of nicotine to regulate
mood and improve cognitive functioning, and acting as a strong reinforcer of tobacco dependence, is probably the
motivation for its widespread use. The most effective way of delivering nicotine to the brain (where most effects
occur) is by smoking tobacco, particularly because smokers can modify their nicotine intake on a puff-by-puff
basis (called self-titration of nicotine). Smokers can control their nicotine intake to obtain a desired effect, such as
stimulation (with low doses) or sedation (with larger doses). Nicotine is then a very suitable drug by which you can
get the effect you need at the time you need it, because inhalation with tobacco smoke (or now with e-cigarette
vapour) brings nicotine to the brain very quickly (actually faster than an intravenous injection).
Nicotinic receptors that bind nicotine and produce its effects are ubiquitous (they are present in almost all parts of
the body), and there are several forms of nicotinic receptors, each with specific localisation and function.
Research on the diversity of central nicotinic cholinergic receptors illustrates the complexity of the effects that
nicotine has on different neurotransmitters in the brain (3). Consequently, nicotine has been shown to have
positive effects on some medical conditions.
The effects of nicotine on Alzheimer's disease are controversial, but it has been shown that patients with
Alzheimer’s present large reductions of nicotinic receptors in both the neocortex and hippocampus compared with
healthy people. The positive effects of nicotine on cognitive function suggests that nicotinic receptors may
contribute to normal cognitive functioning, and that patients with Alzheimer’s disease may benefit from nicotine
therapy.
Similarly, epidemiological studies have clearly demonstrated that smoking protects from Parkinson's disease,
with an odds ratio of about 0.5 for smokers compared to non-smokers. This is due to the effects of nicotine on
dopamine neurons (Parkinson’s disease is caused by the increasing loss of these neurons), both by stimulating
motor function, and protecting the neurons from dying. Several studies have failed to show a therapeutic effect of
nicotine on Parkinson’s, but those studies used low doses of nicotine, particularly because patients with
Parkinson’s disease are often non-smokers. However, in a pilot study on 6 patients (all non-smokers) high doses
of nicotine delivered by patches (up to 105 mg/day) over 17 weeks showed a clear improvement of their motor
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function while their dopaminergic treatment (L-Dopa) was reduced. The most frequent side effects were nausea
and vomiting (in 4 out of 6 patients), but these were well controlled with anti-emetic drugs. Unfortunately, no
pharmaceutical company has been interested in funding a placebo-controlled trial to confirm this positive effect
(4).
Gilles de la Tourette's syndrome is a genetic disorder resulting from basal ganglia abnormality that is typically
treated with dopaminergic antagonists, such as the antipsychotic drug haloperidol. Animal studies have
suggested that the use of nicotine could have beneficial effects in patients with Tourette’s. Again, a few
uncontrolled small studies have shown that a short nicotine treatment improved the clinical signs of Tourette’s
patients, but no interest has emerged from the pharmaceutical industry to explore this positive effect of nicotine
(5).
In psychiatric patients, nicotine use could be viewed as a self-medication. This is the case in depression and
schizophrenia. There is considerable evidence that tobacco smoking and depression are linked. As in all
psychiatric conditions, smoking prevalence is higher in depressed patients than in the general population. In
depression, this might not be due solely to the effects of nicotine, as it has been shown that tobacco smoke
contains substances with antidepressant effects (monoamine oxidases or MAO), but again some small studies
have indicated a possible positive effect of nicotine treatment (6). Schizophrenia is also a condition where
smoking prevalence is very high (>80%). The psycho-stimulant effects of nicotine might help schizophrenia
patients compensate for their cognitive deficits, particularly attentional processes, which have been shown to
normalised when schizophrenia patients smoke (7). Schizophrenia patients may also use nicotine to cope with
their mood disturbances, like anhedonia, or more generally to ameliorate their negative symptoms (apathy, lack of
motivation), or to lessen the side effects of neuroleptics (anti-Parkinsonian effects) that are known to induce
extrapyramidal symptoms (restlessness or akathisia). A positive effect of nicotine patches on these symptoms
has been demonstrated in non-smokers treated with neuroleptics for psychotic disorders (8).
All these positive aspects of nicotine use have been reviewed 15 years ago (9), but little progress has been made
to explore further these potential beneficial effects of nicotine. Renewed interest in nicotine science, linked with
the recent development of e-cigarettes, might inspire new investigations into the positive effects of nicotine
including its potential role in disease prevention and treatment.
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Abstract: A growing body of scientific studies show that e-cigarettes may serve as an
acceptable substitute for smoking tobacco cigarettes, thereby reducing or eliminating
exposure to harmful elements in smoke. The success of e-cigarettes is such that sales of
these products are rapidly gaining on traditional cigarettes. The rapidly evolving phenomenon
is raising concerns for the health community, pharmaceutical industry, health regulators
and state governments. Obviously, these products need to be adequately regulated, primarily
to protect users. Depending on the form and intended scope, certain regulatory decisions
may have diverse unintended consequences on public health and may face many different
challenges. Ideally, before any regulations are enacted, the regulatory body will require
sufficient scientific research to verify that a problem does exist, quantify the problem,
explore all potential solutions including making no change at all, determine the possible
consequences of each, and then select the solution that is best for public health. Here
we present an overview on the existing and deeming regulatory decisions for electronic
cigarettes. We challenge them, based on the mounting scientific evidence with the ultimate
goal of proposing appropriate recommendations while minimizing potential unintended
consequences of ill-informed regulation.

Keywords: cigarette smoking, electronic cigarettes, nicotine use, regulation, regulatory
agencies, tobacco harm reduction
Introduction
Cigarette smoking is a deadly and remarkably
addictive behaviour. Smoking is such a difficult
addiction to break that millions of people smoking today will never be able to quit [Tobacco
Advisory Group of the Royal College of
Physicians, 2007]. Many smoking cessation medications [i.e. nicotine replacement therapy (NRT),
bupropion and varenicline] are accessible to those
determined to quit [Polosa and Benowitz, 2011],
but they lack high levels of efficacy in real-life settings [Casella et al. 2010]. Clearly, a different,
more effective approach is needed to reduce the
harm from cigarette smoking.
Electronic cigarettes (e-cigarettes or electronic
nicotine delivery systems) are battery-operated
devices designed to vaporize a liquid solution of
propylene glycol or vegetable glycerine which also
contains water and flavourings and may or may
not contain nicotine. Puffing activates a batteryoperated heating element in the atomizer and the

liquid in the cartridge is vaporized as a plume of
mist that is inhaled. Because e-cigarettes do not
burn tobacco, these products are a much lower
risk alternative to traditional cigarettes
[Caponnetto et al. 2012].
In addition to creating vapour which visually
resembles smoke, e-cigarettes replace most of the
sensory, behavioural and social components associated with smoking. For this reason, they are
increasingly used as substitutes for tobacco cigarettes [Caponnetto et al. 2013b]. Moreover, internet surveys [Etter, 2010; Siegel et al. 2011] and
clinical trials [Polosa et al. 2011, 2013] show that
the e-cigarettes may help smokers quit smoking
or reduce harm by smoking fewer tobacco cigarettes, without any remarkable adverse events or
risks [Caponnetto et al. 2013a], for the user or for
the bystander [Burstyn, 2013]. Even compared
with NRTs, such as nicotine patches, e-cigarettes
prove to be more effective and with a tolerability
rate similar, if not better, to that obtained with the
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patches [Bullen et al. 2013]. As a consequence,
popularity of these products has increased exponentially in developed countries. According to a
mail-in survey of more than 10,000 US citizens
conducted by the Centers for Disease Control
and Prevention (CDC), ever use of e-cigarettes
quadrupled to 2.7% from 2009 to 2010 [Regan
et al. 2013]. Moreover, a follow-up survey from
the CDC indicates that e-cigarette use doubled
again from 2010 to 2011 [King et al. 2013]. The
success of e-cigarettes as a tobacco cigarette substitute is such that these products are rapidly
gaining on traditional cigarettes [Adelman et al.
2013]. Their popularity appears to be related to
the fact that they can be used in smoke-free areas,
to their competitive price, and to the perceived
potential for harm reduction compared with traditional cigarettes [Etter, 2010; Siegel et al. 2011].
Obviously, these products need to be adequately
regulated, primarily to protect users. But policy
makers and regulators must be careful. Depending
on the form and intended scope, certain regulatory decisions may have diverse unintended consequences on public health and may face many
different challenges.
In this article, we appraise existing regulatory
decisions in the light of current scientific evidence
and consumer insights with the goal of assisting
policy makers identifying and addressing concerns while minimizing potential unintended
consequences of ill-informed regulation.
The precautionary principle
Many antitobacco organizations have called for
restrictive regulations, pointing out that the health
risks have not been studied extensively. The precautionary principle may be invoked when a phenomenon, a product or a process with potentially
dangerous effects has not been subjected to full
scientific and objective evaluation so that the harm
cannot be determined with sufficient certainty.
Resorting to the precautionary principle requires
the adoption of proportional measures to the level
of protection sought. In other words, policies based
on the precautionary principle tend to avoid the
production of possible risks, not yet scientifically
proven. Therefore, they are precautionary and preventive policies [Wiener, 2013; Grandjean, 2004].
This principle has been recognized in international law, especially in environmental matters. A
first reference to the precautionary principle is

found, in fact, as a general recommendation, in
the Final Declaration of the United Nations
Conference on Environment held in Stockholm in
1972 [United Nation Environment Programme,
1972]. But the real consecration of the principle in
the international field is in the Declaration adopted
at the conclusion of the United Nations Conference
on Environment and Development (UNCED)
held in Rio de Janeiro from 2 to 14 June 1992
[United Nations Conference on Environment and
Development, 1992]. From the protection of the
environment, the application of the precautionary
principle has been extended subsequently to the
protection of human and animal health in the food
[Convention on Biological Diversity, 2000].
The precautionary principle has also been introduced in EU law by the Treaty of Maastricht,
which makes it one of the fundamental principles
of Community environmental policy. The Lisbon
Treaty confirmed the location of the precautionary principle [European Union, 2008].
Although the first formulations of the precautionary principle were related to the sphere of environmental protection, they were extended to the
areas of health, food policy and consumer protection, especially thanks to the intervention of the
Court of Justice of the European Union and the
Court of First Instance. That court, in fact, in an
important decision on the revocation of the marketing authorization of antiobesity drugs [Court
of First Instance, 2002, 2003], has stated that,
despite being mentioned in the treaties only in
relation to environmental policy, the precautionary principle covers a wider application. It is
intended to be applied to ensure a high level of
health protection, consumer safety and the environment in all areas of Community action. The
same interpretation was given by the Court of
Justice [Court of Justice, 1998, 1999, 2000].
The Community law laid down the characters of
the precautionary principle. The Court of Justice,
in fact, in many judgments [Court of Justice,
2010a, 2010b], specified that it is not sufficient
that the precautionary measures taken by Member
States are objective and respectful of the principles
of proportionality and nondiscrimination, but it is
also necessary that they are based on the existence
of a risk to health endorsed by clear scientific evidence and not purely hypothetical considerations.
First, the Court pointed out that the proper application of the precautionary principle presupposes
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the identification of potentially negative consequences for the health arising from the use of a
particular product. Second, the precautionary
principle requires an overall assessment of the risk
to health based on the most reliable scientific data
available and the most recent results of international research. If the available data is insufficient
or imprecise and doesn’t allow to determine with
certainty the existence or extent of the risk feared,
but there is the likelihood of real harm to public
health in which the risk materialize, the precautionary principle justifies the adoption of restrictive measures, provided that they are objective
and non-discriminatory.
For these reasons, for example, in the case law
Commission versus French Republic in 2010
[Court of Justice, 2010a], the Court of Justice has
found no grounds for the restrictive measures
imposed by France on the placing of foodstuffs
additive on the national market from other
Member States. In this case, the restrictions were
introduced by the French legislature to avoid the
potential risks to public health posed by certain
categories of admixtures. However, the Court of
Justice has found that, even in the presence of
risks relating to certain categories of foodstuffs
additive, the national legislation must be specific
and clearly justified in relation to these categories
and cannot be limited to generally exclude the use
of all addictive drugs or of foods in which they are
employed. The restrictive measures adopted,
therefore, were not based on the demonstration of
the conditions for the application of the precautionary principle.
In the Community context, especially in light of
the considerations contained in the European
Commission Communication of 2 February 2000
on the application of the precautionary principle
[European Commission, 2000], any burden of
proving the danger associated with a product is
up to the consumers or to the associations that
represent them. In contrast, in the face of a measure taken under the precautionary principle, producers, manufacturers or importers may be
required to demonstrate the safety of the product
subject to limitations.
In particular, the potential consequences of specific actions to prevent the risk to public health
must be assessed. But this would require risk
assessments studies necessitating many years to
complete. The Network for Public Health Law
stated, ‘This is precisely when the precautionary

principle should be applied’ [Subramaniam,
2013]. Moreover, the Science and Environmental
Health Network stated, ‘The key element of the
principle is that it incites us to take anticipatory
action in the absence of scientific certainty’.
However, the consortium points out that the process of applying the principle must be ‘open,
informed, and democratic, and must include
potentially affected parties. It must also involve an
examination of the full range of alternatives,
including no action’ [Science & Environmental
Health Network, 1998].
So far, most regulatory bodies have failed to
include the parties most deeply affected by the
regulation of e-cigarettes: consumers. Regulators
have also failed to examine the full range of alternatives, including taking into account the health
risks of maintaining the status quo, continued
smoking. Rulings of national and international
bodies around the world range from no regulation
at all to complete bans [WHO, 2009].
The first report by the World Health Organization
(WHO) Study Group on Tobacco Product
Regulation that addressed e-cigarettes advised a
precautionary approach, for the most part,
because the evidence about the safety and cessation or harm reduction efficacy of e-cigarettes was
virtually nonexistent at that time [WHO, 2009].
The report also stated that more research on
e-cigarettes had to be conducted to prove efficacy
and safety of these products. Today, a growing
body of scientific studies on e-cigarettes and liquids supports the efficacy and safety of these
products. Even smokers who do not want to quit
may do so when introduced to e-cigarettes [Polosa
et al. 2011, 2013] and the overall level of risk is
much lower than cigarette smoking, with no
chemicals raising serious health concerns in e-liquids [Cahn and Siegel, 2011; Goniewicz et al.
2013]. In the most comprehensive systematic
review of chemical studies to date, Burstyn concluded that there is no evidence that ‘vaping’, that
is neologism, coined to indicate the act of vaporizing the liquid contained in e-cigarettes, produces inhalable exposures to contaminants of
aerosol that would warrant health concerns
[Burstyn, 2013]. However, chronic inhalation
data in humans are needed before any definite
conclusions are made.
From a public health perspective it is important
to consider the impact of e-cigarette use
on bystanders. The existing evidence from
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environmental exposure and chemical analyses
of vapour indicates that the effects of e-cigarette
use on bystanders are minimal compared with
conventional cigarettes [McAuley et al. 2012;
Schripp et al. 2013]. This is not surprising considering the nature and levels of contaminants in
the vapour and the notion that, unlike tobacco
cigarettes, sidestream smoke exposure is nonexistent in e-cigarettes, that is, the only vapour
released into the air is that exhaled by the user,
not by the e-cigarette itself.
Regulatory authorities have expressed concern
about e-cigarette use by youngsters or by never
smokers, with e-cigarettes becoming a gateway to
smoking or becoming a new form of addiction.
However, such concerns are unsubstantiated by
existing data that e-cigarette use by youngsters is
virtually nonexistent unless they are smokers
[Centers for Disease Control and Prevention,
2013; Dockrell et al. 2013; Camengaa et al. 2014]
and in fact the use of e-cigarettes may serve as a
gateway ‘out’ of smoking [Polosa and Caponnetto,
2013a].
In Canada, electronic products that dispense
nicotine by inhalation fall under the Food and
Drugs Act of Health Canada and thus cannot
be imported, marketed or sold in Canada without being approved as a new drug. Likewise, the
delivery system of an e-cigarette containing
nicotine must meet the requirements of the
Medical Devices Regulations. This ruling has
resulted in a regulatory grey zone whereby
e-cigarette cartridges and liquids that contain
nicotine are illegal and cartridges and liquids
without nicotine (and with no accompanying
health claim) are legal. This irrational situation
is contributing to the paradox that many
Canadian smokers have to break the law to use
an e-cigarette that helps them to refrain from
smoking.
If e-cigarettes were being marketed to the general public as a new gadget that every man,
woman and child should try, it would make sense
to slow down product development and severely
limit distribution. But the intended use of e-cigarettes is to serve as a substitute for the practice
of smoking tobacco cigarettes. Therefore, it is a
product marketed for and to smokers; and inhibiting the distribution serves to harm public
health by perpetuating exposure to substances in
smoke that cause serious diseases and early
death.

Long-term nicotine use and smoking
abstinence
The harm of tobacco smoking to the individual
and to the society is well known. It is the single
most important cause of avoidable premature
mortality in the world, killing nearly 6 million
people a year [WHO, 2008; US Department of
Health and Human Services, 1990]. The WHO
Framework Convention on Tobacco Control
advises that the key to reducing the health burden
of tobacco is to encourage abstinence among
smokers [WHO, 2003]. In fact, all medically
approved treatments for smoking, whether pharmaceutical or behavioural, have focused on total
abstinence from nicotine. That approach would
make sense if nicotine caused smoking-related
diseases. However, nearly all the health risks come
from tar, chemicals and other substances found in
the smoke, not from nicotine [US Department of
Health and Human Services, 2010]. Products
that deliver nicotine without the smoke carry no
more than 1% of the health risks of smoking
[Phillips et al. 2006]. Decades of research on
Swedish smokers who switched to snus (a type of
moist snuff) showed no increased risk of any type
of cancer, cardiovascular disease or lung disease
[Lee, 2011]. Similarly, a review of 120 studies on
NRT products found that NRT is associated with
adverse effects that may be discomforting for the
patient but are not life threatening [Mills et al.
2010].
If the nicotine abstinence approach was working to
rapidly reduce the number of smokers, it might
make sense to continue insisting. But this is not the
case. Using simulation models, Levy and colleagues predicted that even if the current number
of quit attempts in the USA instantly doubled and
the number of smokers using pharmacotherapy
instantly doubled as well (and these changes were
sustained over time), the nation could not reach its
goal of lowering adult smoking prevalence to below
12% by 2020 unless the effectiveness of pharmacotherapy increased as well [Levy et al. 2010]. A doubling in treatment effectiveness alone would lower
smoking prevalence in 2020 from a predicted
17.5% to 15.9%. We all agree that complete smoking cessation is the best outcome for smokers, but
for those who experience very long-term, perhaps
lifelong, disruption of brain function, mood or cognitive ability following smoking cessation, nicotine
cessation may not be the healthiest approach. Such
individuals may require long-term treatment support or nicotine maintenance to enable them to
maintain smoking abstinence [Tobacco Advisory
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Group of the Royal College of Physicians, 2007;
Piasecki et al. 1998; Caponnetto et al. 2013c].
Consequently, many smokers will keep smoking
because when given only the options of smoking or
completely giving up nicotine many will not give it
up. Bearing in mind that nicotine per se does not
cause much risk when separated from inhaling
smoke, it is important to consider that a third
option is also available to smokers; the reduction of
smoking-related diseases by taking nicotine in a
low-risk form. Tobacco harm reduction (THR),
the substitution of low-risk nicotine products for
cigarette smoking, is likely to offer huge public
health benefits ‘by fundamentally changing the
forecast of a billion cigarette-caused deaths this
century’ [Sweanor et al. 2007].
Several smoke-free nicotine products have been
proposed for THR, including NRTs, snus, and
dissolvable tobacco orbs, strips, and sticks.
Realistic alternatives need to be as readily available as cigarettes, competitively priced, socially
acceptable, and approved for regular long-term
recreational use rather than as short-term cessation aids. In the UK, NRT products have been
recently licensed for longer term use, as well as
other harm reduction purposes [Beard et al. 2013].
Likewise, in April 2013, the United States Food
and Drug Administration (FDA) announced
changes in labelling of NRT products that would
eliminate warnings against smoking while using
NRT or using multiple NRT products. The directions to stop using the NRT after a specified number of weeks will be replaced with a statement that
encourages use as long as needed to prevent
relapse [FDA, 2013a]. Because of their similarities
to smoking, including the hand-to-mouth repetitive motion and the visual cue of a smoke-like
vapour [Caponnetto et al. 2012, 2013b], e-cigarettes are proving to be an attractive and popular
long-term alternative to tobacco cigarettes. The
entry of several major tobacco companies into the
e-cigarette market, either by acquisition or new
product introduction, is another clear indicator of
product popularity [Coghlan, 2013; Esterl, 2012].
Hopefully, the e-cigarette business will accelerate
transformation of tobacco corporations into
becoming nicotine companies, which would be a
corporate and public health win.
E-cigarette regulation and associated
challenges
The rapidly evolving phenomenon of the e-cigarette is raising concerns for those in the health

community, for those in the pharmaceutical
industry, health regulators and state governments
[The C.S. Mott Children’s Hospital, 2013;
Sullum, 2013; Knight, 2013; Tierney, 2011].
Among their concerns, there is the fact that e-cigarette use may encourage higher consumption of
nicotine, may perpetuate smokers’ addiction to
nicotine making them less susceptible to quitting
altogether, may expose users to the risk of accidental ingestion of e-liquid or as yet unknown
health risks from long-term e-cigarette use, may
make smoking socially acceptable again thus
undermining current no-smoking policies, and
may act as a gateway to tobacco, especially for
youngsters. Although these concerns are mostly
theoretical and not based on scientific evidence,
international agencies and regulatory authorities
in many countries are investigating or planning to
introduce restrictions on the quality, marketing,
sale and use of e-cigarettes.
Addressing these diverse concerns may be difficult. The challenge faced by regulators is determining which interventions will have the greatest
beneficial impact on public health [Freiberg,
2012]. Addressing one concern without gathering
sufficient data or considering other viewpoints
often results in unintended consequences. For
example, the draft EU Tobacco Products Directive
(TPD) circulating late in 2012 called for a limit
on nicotine content of no more than 4 mg per ml
of liquid [European Commission, 2012]. EU regulators may have believed that 1 ml of liquid is
equivalent to one cigarette. However, 1 ml of liquid delivers as many puffs of vapour as the puffs
of smoke from an entire pack of cigarettes.
Certainly they would not expect a pack-a-day
smoker to meet his or her daily nicotine needs
with the equivalent of one piece of nicotine gum.
In the first half of 2013, EU health ministers tried
to move towards a more restrictive change to the
text of the TPD in that all e-cigarettes would have
been subject to pharmaceutical regulation regardless of their nicotine content. But during the first
reading of the TPD, on 8 October 2013, there was
a successful turnaround: e-cigarettes should be
regulated, but not be subject to the same rules as
medicinal products unless they are presented as
having curative or preventive properties. Those
for which no such claims are made should contain
no more than 30 mg/ml of nicotine, should carry
health warnings and should not be sold to anyone
under 18 years old. Manufacturers and importers
would also have to supply the competent
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authorities with a list of all the ingredients that
they contain. Finally, e-cigarettes would be subject to the same advertising restrictions as tobacco
products [European Parliament, 2013].
Classifying them as medical products in the EU
would have meant they would undergo a costly
and lengthy authorization process before marketing. As a consequence, product prices would
increase, possibly to the point at which switching
to a low-risk e-cigarette would be much more
expensive than continued smoking. Access to
e-cigarettes would be hindered not only because
they would only be purchased in accredited pharmacies, but also because their internet sales would
be strictly regulated. In these authors’ opinion, it
is counterproductive and hypocritical to over regulate a product designed to reduce or eliminate
the diseases and early deaths caused by smoking.
The above-mentioned points have been extensively debated in recent commentaries [Hajek
et al. 2013; Cobb and Cobb, 2013; Polosa and
Caponnetto, 2013b].
However, the unintended consequences of regulating e-cigarettes as medical products have
been ignored by the Medicines and Healthcare
Products Regulatory Agency (MHRA). In June
2013, MHRA announced UK government
backing on medicinal regulation of e-cigarettes
and other nicotine containing products in the
belief that this is the only way to ensure highquality products, correct monitoring of the risks
and proper control of advertising [Medicines
and Healthcare Products Regulatory Agency,
2013].
Of note, the above-mentioned issues may not
apply when considering countries with a very low
smoking prevalence. Let us take the example of
Australia. The Australian Government believes it
is not worth the risk of introducing e-cigarettes
because they are already gaining substantial success in reducing smoking prevalence with their
current antismoking laws [Department of Health
and Ageing, 2011]. Thus the decision of the
Australian Therapeutic Goods Administration to
ban ciga-like e-cigarettes, that is e-cigarettes
resembling in shape conventional tobacco cigarettes, is understandable [Therapeutic Goods
Administration, 2013]. However, it must be
appreciated that Australia is the first nation to
sponsor a government-funded trial aimed to test
the viability of e-cigarettes as a safer, permanent
replacement for tobacco [Duff, 2013].

The FDA first attempted to regulate e-cigarettes
under the Food, Drug, and Cosmetics Act as a
‘combination drug-device product that requires
pre-approval, registration, and listing with the
FDA’ [US District Court for the District of
Columbia, 2010]. The US Court of Appeals for
the DC Circuit, in Sottera, Inc. versus Food &
Drug Administration, 627 F.3d 891 (D.C. Cir.
2010), held that e-cigarettes and other products
made or derived from tobacco can be regulated
under the Family Smoking Prevention and
Tobacco Control Act unless they are marketed for
therapeutic purposes, in which case they are regulated as drugs or devices.
On 25 April 2011, the FDA announced that it
would abide by the court decision [FDA, 2011].
The announcement went on to delineate a number of controls that the FDA could bring to bear
on e-cigarettes and other tobacco products.
Among these, there were premarket review
requirements for products first marketed or modified after 15 February 2007. Products introduced
after that date would need to prove that they are
‘substantially equivalent’ to products that were on
the market on or before 15 February 2007. The
unintended consequence of applying this provision to e-cigarettes would be to remove from the
market products that have undergone significant
improvements, freezing the technology at a stage
of development when battery life was too short,
vapour production was inconsistent and cartridges leaked [Trtchounian et al. 2010]. In addition, the general controls described by the FDA
such as registration, product listing, ingredient
listing, good manufacturing practice requirements, user fees for certain products, and adulteration and misbranding provisions will all cost
money to implement and these costs will, no
doubt, be passed on to the consumer. When e-cigarettes first entered the US market, it was more
expensive to use an e-cigarette than it was to
smoke. Prefilled cartridges tended to last as long
as 5 or 10 cigarettes but cost more than half the
cost of a pack. As refillable cartridges and refill
liquids became available, prices came down and
acceptance of the new products grew. Regulation
brings with it the potential of a spike in prices that
will not only prevent smokers from becoming new
e-cigarette consumers but that may also drive a
sizable percentage of former smokers back to
tobacco smoking.
Overall, the restrictions that some stakeholders
wish to impose on e-cigarettes appear to be most
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often disguised in the form of the same regulations used for medicinal products. Excessive and
ill-conceived regulation will marginalize these
products by making them unattractive to smokers
and less competitively priced compared with
tobacco products by preventing clear communication about reduced risks or by making them
hard to access. What is worse, these restrictions
are being introduced without taking into account
the users’ point of view.
For consumers, safety is a concern but secondary
in view of the hazards of the product being
replaced. Most consumers would be content with
safety regulations that helped to assure product
consistency and prevent contamination, and
labelling that supports making informed buying
decisions (e.g. precise specification of nicotine
content), but see no need to apply the strict regulations used for pharmaceutical products that
would lead to unnecessary increase in products’
price [The Wall Street Journal, 2010].
Concerns about e-cigarette users increasing their
overall intake of nicotine may be misplaced.
Surveys consistently find that around two-thirds
of e-cigarette users choose nicotine concentrations of over 12 mg/ml [Foulds et al. 2011]; however, one study found that using a cartridge
labelled as containing 16 mg of nicotine resulted
in blood levels of nicotine only one-tenth of the
levels produced by smoking [Bullen et al. 2010].
Despite the low delivery of nicotine, participants
reported that using the ‘high nicotine’ e-cigarette
quelled desire to smoke more effectively.
Another factor that seems to have a positive effect
on diminishing desire to smoke is the availability of
nontobacco flavours. Etter and Bullen reported that
although tobacco flavour had the most users (39%),
it was rated lower than all other flavours combined
[Etter and Bullen, 2011]. In a web-based survey of
over 2000 e-cigarette users, 70.1% reported that
they used fruit, beverage or candy-flavoured liquid
at least occasionally, and over half reported using
these flavours regularly, often or always. In addition,
only 27% reported that the availability of such flavours was not influential in their continued use of
e-cigarettes [The Consumer Advocates for Smokefree Alternatives Association, 2010]. Thus, the accusation that only children would want nontobacco
flavours appears unfounded.
Ideally, before any regulations are enacted, the
regulatory body will require sufficient scientific

research to verify that a problem does exist, quantify the problem, explore all potential solutions
including making no change at all, determine the
possible consequences of each, and then select
the solution that is best for public health.
Mitch Zeller, the new director of the FDA Office
of Tobacco Products, stated, ‘The FDA is committed to making science-based decisions on all
product applications and providing the agency’s
scientific rationale behind its actions to ensure the
most transparent and efficient process possible
for all involved parties, according to the law’
[FDA, 2013b]. Hopefully, other world governments will follow this lead.
E-cigarette regulation recommendations
On the basis of current evidence of benefits and
harms relative to tobacco cigarettes and in line
with users’ desire, future regulatory measures
should primarily address quality standards and
monitoring of e-cigarettes and e-liquids and
should require the following:
(1) 
evidence that good manufacturing practice
(GMP) has been followed;
(2) child-proof caps on fluid containers;
(3) official documentation reporting on the contents of e-cigarette fluids to regulators;
(4) 
clear, accurate and detailed labelling about
the contents and the hazards associated with
e-cigarette use.
One such regulatory framework already exists;
e-liquids may be marketed as dietary supplements
providing no claims about preventing or treating
disease are made. Under dietary supplements
regulation, manufacturers must indicate a product is not dangerous prior to introduction. Being
compliant with national GMP policies is all that is
required to ensure that e-liquids are produced in
a quality manner: they must not contain contaminants or impurities, they should be accurately
labelled, and they must be held under conditions
to prevent adulteration. Additional safety principles can be implemented, including a rule requiring that e-liquid manufacturers submit reports of
serious adverse events linked to the use of their
products. Obviously, the simple scheme of dietary
supplements regulation must be integrated by the
already existing directives about electronic products safety (for example, in the EU, these classes
of products must comply with CE marking and
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accompanying Declaration of Conformity before
marketing).
Ostensibly, prohibitions on where smoking may
take place were enacted to protect the public from
exposure to harmful substances in second-hand
smoke. Indeed, many such laws include the phrase
‘clean air’ in the name of the statute. All testing of
vapour to date has found no evidence that exhaled
vapour produces exposures to contaminants that
would warrant health concerns by the standards
that are used to ensure safety of workplaces [Cahn
and Siegel, 2011; Goniewicz et al. 2013]. In addition, there has been no study confirming concerns
that the use of e-cigarettes in smoke-free areas
might undermine smoke-free laws. Most people
have no difficulty differentiating vapour from
smoke. Therefore there is no justification for a
blanket inclusion of e-cigarettes in existing ‘clean
air’ regulations. Seeing e-cigarettes being used
where smoking is prohibited may encourage
smokers to make the switch to a product that
could save their health and their lives, thereby
helping to denormalize smoking by reducing the
overall number of smokers.
However, it is reasonable to consider restrictions
about e-cigarette use in places frequented by very
young children. Likewise, it is prudent to institute
controls on marketing of e-cigarettes to nonsmokers and to apply the same prohibition on sales to
children and young people as for tobacco
products.
Last but not least, if e-cigarettes can be developed
to become more reliable and equally as satisfying
to smokers as use of tobacco cigarettes, and as
readily available and at least as affordable, there
will be little incentive for smokers to continue to
smoke far more harmful cigarettes. As such, e-cigarettes are not a gateway to smoking but a gateway
from smoking, and heavy regulation by restricting
access to e-cigarettes would just encourage continuing use of much unhealthier tobacco
smoking.
Concluding remarks
The rationale of tobacco harm reduction is to
make nicotine products that are satisfying as a
smoking substitute available to smokers at least as
easily as cigarettes, and at competitive prices,
hence providing all smokers with an easily obtainable lower-risk alternative to smoking. Clive
Bates, former director of the UK’s Action on

Smoking and Health, pointed out that for these
alternative products, ‘there is place for regulation,
but it should be to create an “enabling framework” for these new, much less risky, alternatives
to smoking to enter the market in a way that gives
consumers confidence in switching from smoking’ [Bates, 2012].
Simple regulatory frameworks already exist: e-liquids can be marketed as dietary supplements or
as cosmetic products, whereas marketing and
safety of e-cigarettes’ electronics, batteries and
spare parts are already regulated by the existing
directives on electronic product design. Therefore,
it should be easy to implement a reasonable regulation that is very much in line with consumers’
aspirations. Unfortunately, this may be politically
impossible to implement because the growing
popularity of e-cigarettes is a threat to the interests of the tobacco industry, the pharmaceutical
industry and to their associated stakeholders due
to the substantial decrease in cigarette consumption and NRT sales. The fat revenues generated
by tobacco excise taxes are very much needed by
authorities to run their national state and local
governments. Fees and investments from the
pharmaceutical industry for the marketing of antismoking drugs and medications intended to treat
tobacco-related diseases are much needed by regulatory bodies, health authorities and medical
societies for the running of their statutory
activities.
If these obstacles can be overcome, much misery
and suffering can be reduced and millions of lives
can be saved.
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INTRODUCTION
Tobacco for smoking was brought from the Americas to Europe
by Christopher Columbus and others in the fifteenth and sixteenth centuries. In the early nineteenth century, nicotine was
isolated and identified as the primary pharmacologically active
substance in tobacco.
Like thousands of plant-derived chemicals, such as caffeine and
morphine, nicotine is an alkaloid – a naturally occurring nitrogen-containing compound. Nicotine is found in the Nicotiana or
tobacco plant, part of the Solanaceae family of flowering plants,
which include edibles such as potato, tomato and chili peppers, as
well as some highly toxic species such as deadly nightshade.
Before the 1880s, tobacco was little used. But around the
turn of that century, the invention of the cigarette machine
and the widespread use of portable matches made it much
easier for people to smoke, thus creating the fortunes of today’s
American and British (and now Japanese and Chinese) tobacco
multinational companies.
In the 1960s, the cigarette industry knew that nicotine was the
addictive agent in cigarettes, a fact not officially recognized until
the U.S. Surgeon General’s landmark 1988 report.
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COMPARATIVE HEALTH RISKS:
NICOTINE VS. TOBACCO SMOKE
THE SAFETY OF NICOTINE IN MEDICATIONS

In medicinal doses, nicotine is quite safe when used as intended. Long-term
human studies show no increase in hospitalization, mortality or risk of cancer.
Cigarette smoke causes cancer, but nicotine does not.
The healthcare sector routinely uses nicotine as a medicine to assist smokers
in quitting. Serious harmful reactions to nicotine products are rare. Millions of
smokers have used nicotine medications since nicotine gum was first sold over 25
years ago.
Medicinal nicotine (nicotine replacement therapy, NRT) is quite safe if used
as intended.
Rats who inhaled nicotine for 20 hours a day five days a week for two years,
giving a plasma concentration twice that in heavy smokers, suffered no increase
in mortality, atherosclerosis or tumors.

THE CONTINUUM OF RISK VARIES BY THE NICOTINE OR TOBACCO
PRODUCT USED
●● Heavy cigarette smoking (25 cigarettes or more per day) nearly quadruples the
risk of early death.
●● Moderate smoking (15 cigarettes per day) triples the risk of early death.
●● Very light smoking increases the risk of dying early by half.
●● Living with a smoker, increases the risk 20 percent – presumably due to inhalation of second-hand smoke.
●● Swedish moist snuff (snus) raises total death risk by 6 percent over that of a
never-smoker.
●● Never smokers who live in a home where no one smokes have the least risk.
●● Those combining cigarettes with other products will have an intermediate risk.
●● Inhaling tobacco smoke in any manner is more dangerous than using any other
kind of tobacco or using nicotine in any form.
●● Using non-combustible nicotine products does not increase mortality risk above
that of never-smokers.
8
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DELIVERY AND ABSORPTION OF NICOTINE

FDA scientists found that 33 puffs of 100 ml each from an electronic cigarette
without pause delivered 1 mg of nicotine – the same amount delivered from
one tobacco cigarette, although this number was not reliably consistent when
the early imports were tested by the FDA in 2009; modern versions are more
reliable.
A study of 16 European brands has shown that nicotine content of the cartridge
and vaporization efficiency can vary greatly by brand. On average, 50 percent to
60 percent of the nicotine in the liquid was vaporized, and in many brands much
less. Brands tested delivered a range from 2.5 percent to 77 percent as much as
the nicotine delivered by a regular cigarette.

PASSIVE INHALATION OF NICOTINE IN ELECTRONIC CIGARETTE
VAPOR IN ROOM AIR

Electronic cigarettes used in planes or crowded situations are clearly not a
health risk. Their use may annoy those close by. Once people enjoy the benefits of
smoke-free laws, the social norm is not to smoke, and by implication, not to vape
either (“vaping” is the act of puffing upon an e-cigarette). Airlines have banned
them, as security is their priority. E-cigarettes do not produce sidestream smoke.
One e-cigarette releases three millionths of a gram of nicotine per cubic meter
of room air. Modern laboratories can detect such traces, but it is of no clinical
consequence.

9
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NICOTINE: PHYSICAL AND
PHARMACOLOGICAL PROPERTIES
Nicotine at high enough exposure levels is quite toxic, and its pharmacological
effects appear rapidly following an acute overdose. The acute lethal dose of nicotine in adults is 40 to 60 mg, and as little as 10 mg for children. Nicotine is easily
absorbed through the skin and this too can cause lethal toxicity.
Given this inherent toxicity, it is not surprising that nicotine has been used as
an insecticide, yet at low doses it is an extremely safe medicine. As with exposures
to all chemicals, the dose makes the poison.

NICOTINE’S EFFECT ON THE BRAIN

Nicotine is a small molecule, and it can circulate with ease. Studies with radiolabeled nicotine show that when a cigarette is smoked, nicotine reaches the brain
seven seconds after it enters the mouth. Nicotine concentration in the brain rises
to more than half the maximum during the next 15 seconds, although it takes
about four minutes to finally reach maximum levels. During this time, brain nicotine levels are increasing gradually and steadily.
Thus the rate of increase in brain nicotine is sufficient to markedly increase
brain nicotine before each new puff is taken. After overnight abstinence, smoking
just one cigarette will boost the amount of free nicotine in the brain tenfold, and
during afternoon smoking one cigarette will double the amount of free nicotine in
the brain.
The rapid increase in brain nicotine after every cigarette is believed to increase
the addictiveness of smoking and limit usefulness of a nicotine patch, which
causes a very gradual rise in nicotine levels.
Nicotine fed to rats protects the nigrostriatum, a part of the brain particularly
affected in Parkinson disease, and particular subtypes of nicotine receptors in
this part of the brain may be involved. Drugs including nicotine that act on these
nicotine receptors are under investigation for Parkinson treatment.
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ADDICTION TO NICOTINE
People are addicted to smoking if they experience a recurrent and periodic
wanting, craving, or needing for a smoke. Nicotine is the primary substance in
tobacco that causes and propels addiction. The ultimate test of addiction is the
degree of difficulty smokers experience when they try to quit.
Almost all people who smoke regularly are addicted, even shortly after starting
to smoke.
Smoking alters one’s mood and provides pleasurable effects. The cigarette is
the most addictive product sold legally.
Using comparable criteria of addiction, a large national survey of adults in the
United States showed that cigarettes were far more difficult to quit than alcohol,
cannabis or cocaine.
Tobacco smoking is addictive in other ways, partly because smokers are also
addicted to their smoking behaviors and rituals, such as hand-to-mouth movements. In such ways, smokers are also behaviorally addicted.

ADDICTION IN ADOLESCENCE

A study of 7,000 adolescents age 14 to 15 years of age found that they rapidly
become addicted to smoking, as judged by symptoms of loss of control over their
smoking.
●● One quarter lost some control over their smoking after smoking only one or
two cigarettes.
●● Forty percent lose some control before smoking ten cigarettes.
●● After 10-19 cigarettes, half reported some loss of control over their smoking.
●● Of those who have smoked 100 cigarettes or more, half had high scores for loss
of autonomy, at 14 to 15 years of age.
In lay language, soon after the first cigarettes, the adolescent brain is rapidly
hardwired to become addicted to smoking.

THE URGE TO SMOKE: LATENCY PERIOD

The latency period (the period of time to keep the urge to smoke at bay) may be
days or weeks in beginning smokers, and then gradually shortens to hours and
even minutes. This is a main determinant of how many cigarettes are smoked
each day.

11
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Fifty percent of smokers, when asked how long they can last without a cigarette, will likely say two hours or less. Since cravings for a cigarette are unpleasant, smokers tend to smoke another cigarette sooner than this to head off feeling
unmet need for the next cigarette. Strong urges to smoke occur and recur, waxing
and waning throughout the day.
During the night, the liver continues to halve plasma nicotine concentration
every two hours. Smokers with short latencies may feel the need to smoke immediately upon arising in the morning.
Smokers experience a mini-version of “cold turkey” or withdrawal every morning and to a lesser extent during the day. At night, after finishing their last cigarette, their latency is exceeded, and so their craving becomes intense by morning.
At this point, they may need a cigarette just to feel normal. Many rate the first
cigarette of the day to be the most satisfying, and many smoke it within five minutes of waking. For the most addicted smokers, the need is far more urgent than
food or coffee. Time to first cigarette in the morning is another measure of their
degree of addiction.
Cravings dip after a cigarette and increase before the next one. In smoke-free
workplaces, cravings increase towards lunchtime and then towards the afternoon
break, and again before leaving work. Smoke-free buildings mean workers may
leave with a cigarette already on their lip, and light up immediately after. First
comes the wanting (which is often interpreted as not being addicted; they smoke
because they want to). Then comes the strong urge to smoke, then needing a cigarette to feel normal again. The sequence is the same every time once the latency
period is exceeded.
After every cigarette it is as if the brain has an in-built timer that starts quietly
ticking until the next cigarette is desired. When this next cigarette is overdue it is as
if this clock starts ticking more loudly. Smokers describe this feeling as a thought
that pops into their head that it’s time for another cigarette. From initial latencies
of four weeks, the latency period progressively shortens over a few months or years.
Eventually, when the latency is reduced to 24 hours or less, smokers are forced to
acknowledge they want, crave (strongly desire), or need to smoke every day. They
may try to quit, and finally realize they are addicted.
Latency continues to shorten, and this explains the wide variety of difficulties
which smokers experience. For example, at less than seven hours, sleeping becomes difficult; at latency of less than one hour, students find lectures difficult to
sit through. Latency can explain how smoking gradually changes a smoker’s way
of life. Eventually latency stabilizes at a different period for each individual. After
quitting smoking, latency will lengthen again but may not return to its original
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value. The addiction may never entirely disappear – just one cigarette or cigar
may cause relapse to smoking for many years.
At six months, cigarette smokers who had received placebo had a 10 percent
success rate in quitting. Relapse was very common. By contrast, 25 percent of
smokeless tobacco users succeeded in stopping. Even better, those trying to
give up nicotine gum had a 36 percent long-term cessation rate, using a placebo
dummy. The product they were trying to stop using, not any drug used as a replacement for it, was the influential factor in the success rate of these control-arm
subjects – by definition, since they received no drug. Variations in results among
smokers trying to quit using the same product were surprisingly small.

CIGARETTES: SOME ‘MUST HAVE,’
SOME OPTIONAL

Smokers inhale the nicotine and smoke gases and solids in every puff, year
after year. In seeking pleasure from every puff, the smoker also inhales toxicants
with every puff – 100 to 200 puffs per day. The pleasure is immediate, and the
cycle is repeated. Not all cigarettes are pleasurable, but some are enjoyed more,
typically the first cigarette of the day. Others are like optional extras, so if the
price increases, the optional cigarettes are the first to be sacrificed. When the
price threatens enjoyment of their must-have quota, the smoker must either pay
more, or quit.
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MEASURING NICOTINE YIELD,
CONTENT, DELIVERY AND ABSORPTION
NICOTINE YIELDS FROM SMOKE MACHINES

The first U.S. Surgeon General’s report in 1964 warned that cigarette smoking
causes lung cancer, but many smokers, reluctant to quit, clung to a belief that a
low-yield cigarette would be a less harmful cigarette and were misled by official
low nicotine and tar ratings from the U.S. Federal Trade Commission.
Cigarette manufacturers had manipulated their cigarettes to defeat those FTC
ratings. Smokers and public health authorities in many countries were deceived.
A generation of smokers switched to low tar — instead of quitting, as many might
have done if they had known the truth.
It was not until 2005 that university nicotine laboratories proved that machine
yields of nicotine were misleading, due mainly to manufacturers’ manipulation
of their data, and smokers still ask for low-tar cigarettes. Predictably, smokers’
death rates have not diminished since the advent of “low-yield” cigarettes.

THE HEALTH EFFECTS OF SMOKING
THE DEADLY CIGARETTE

Smoking tobacco is a killer – over five million globally this year and rising. In
fact, the cigarette is the most deadly product sold for human consumption, killing
two out of three long-time users prematurely.
The cigarette’s deadly nature is due to its smoke, while its addictiveness is due
mainly to its nicotine.

SHORTENED LIFESPAN

As a group, smokers lose more than ten years of life compared with neversmokers. This is true for men and women.
●● In the 1980s, available evidence supported an estimate of one in four smokers
dying prematurely. By 1994, the evidence indicated one in two smokers died
early. Now in 2013, the evidence is that two in three smokers die earlier than
never smokers, due to their smoking.
●● By contrast, smokers who quit before the age of 40 years avoid 90 percent of this
excess risk of dying early.
14
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●● At any age quitting prolongs a smoker’s expected lifespan, reducing the risk to
almost that of a never smoker within 10 to 15 years. Quitting smoking altogether remains the best advice, and nicotine medications are available to ease
the transition. But success rates are low.

COMBUSTION VERSUS VAPORIZATION

Once the cigarette is lit, the high temperatures (800 degrees Centigrade) from the
burning tobacco break up its complex plant molecules into smaller reactive molecules.
These leading-cancer causing chemicals in smoke are mostly volatile small molecules,
found in the gases and vapor, while the smoke solids or particulate contains the semivolatiles. A few toxicants such as hydrogen cyanide are measurable in both fractions.
The effect of inhaling half a liter of smoke every hour eventually causes many
serious and fatal diseases. As noted above, only now, after studying the fate of
men and women smokers for over half a century, have epidemiologists shown
that two in three smokers die early because of their smoking.
Burning tobacco creates temperatures of 800 degrees Centigrade. By contrast,
vaporization of droplets of liquid nicotine (as in e-cigarettes) occurs at lesser temperatures – well below 350 degrees Centigrade. Combustion decomposes complex molecules in the tobacco and breaks them down to smaller molecules. Most
of the very harmful toxicants and cancer-causing substances found in tobacco
smoke, and especially the volatile gases, are small molecules.

TAR

The cancer potency of a cigarette’s smoke comes partly from the “tar” (the particulate or solids minus water and nicotine) that makes smoke visible. This particulate contains a variety of potent chemicals called nitrosamines, a number of which
are only found in tobacco. Also present are heavy metals, hydrogen cyanide, and
the cancer-causing agent benzo[a]pyrene.

GASES AND VAPORS

Constituents in the gas phase account for most of the estimated cancer and noncancer risk in cigarette smoke. The invisible gases and vapors make up over 95
percent of the mass of cigarette smoke, and the highest cancer risk index – for the
gas 1,3 butadiene – is twice that of the next highest, acrylonitrile. These together
with the aldehydes, benzene and small molecule organic volatiles accounted for 70
percent of the estimated cancer risk. The products of tobacco combustion in the
smoke are found in virtually the same proportions across brands with respect to
rank order. For example, among the harmful gases, carbon monoxide and acetaldehyde are always in the greatest quantity.
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TOBACCO HARM REDUCTION
NICOTINE REPLACEMENT THERAPY

Medicinal nicotine products (nicotine replacement therapy or NRT), such as
nicotine patches, gum, lozenges and inhalers, reduce cravings for the next cigarette. They do not cause cancer, heart disease or lung disease. NRT is standard
treatment for individual smokers attempting to quit. (Innovative products, such
as dissolvable tobacco and e-cigarettes, also help smokers quit. There is substantial evidence that moist snuff, made in Sweden as “snus,” can also do that job.)
Nicotine gum was developed by the Swedish company Pharmacia and approved
by the Food and Drug Administration (FDA) for sale in the United States in 1984.
The nicotine patch was introduced in 1992, and both products became available
over the counter in 1996. A nicotine patch delivers 21 mg of the drug over 16 to 24
hours – about 1.3 mg per hour. Although the total dose is similar to that achieved
from smoking, the pharmacological response is very different. Nicotine levels stay
constant, or increase quite gradually, and this fails to mimic the burst of nicotine
when a cigarette is first inhaled. This is the main reason that patches are only
modestly effective for smoking cessation. This fact was backed up by clinical trials,
which showed that smokers using NRT were more likely to quit successfully.
Although public health experts expected NRT to translate into millions of
smokers quitting, in Europe in 2012 three times more smokers tried to quit without any aids than by using NRT. Not surprisingly, quitting unaided remains the
most popular method for successful quitting in almost every country.
In scores of randomized controlled trials of smokers wanting to quit, nicotine
medications (nicotine replacement therapy or NRT) increased quitting rates by
50-70 percent over the rates obtained with zero-nicotine placebos. Populationwide, however, the effects were very modest. On an absolute basis, approved NRT
products improve quit rates from the “cold turkey” rate of five to ten percent to
perhaps 15-20 percent, measured as being smoke-free at one year. In other words,
they fail to help almost nine times out of ten.
Nicotine medications no doubt ease some smokers through the quitting process. For actually reducing smoking prevalence, however, media campaigns and
tax/price increases have had significantly more impact. In fact, variations in sales
of nicotine medications in the United States have had no discernable measurable
population effect on smoking prevalence.
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SMOKELESS TOBACCO

As noted elsewhere in this booklet, one well-studied type of smokeless tobacco,
moist snuff or snus, comes in small sachets that are neither spit nor chewed. Over
the past fifty years or so, the use of snus in Swedish men has taken over as the
source of nicotine for those who crave it, replacing to a major degree cigarettederived nicotine. The small packet is placed under the upper lip, remains there
for 15-60 minutes as the user desires, and then is disposed of. The nicotine dose
absorbed is equivalent to that obtained from cigarettes, and the result has been
that Swedish men have the lowest smoking rate in Europe, with the lowest rates
of lung cancer and other smoking-related diseases. The literature shows quite
convincingly that snus does not raise the risk of oral cancers, and if it raises the
risk of other types, the degree of increased risk is very small. And there is zero
second-hand smoke.
Unfortunately, due to a combination of baseless fears and trade protectionist
politics, snus is banned in the other EU countries, while deadly addictive cigarettes
are readily available. Despite repeated petitions by the Swedish authorities, that is
not likely to change soon.
Other types of smokeless or oral tobacco are less well studied. Some varieties
produced and marketed in Asia and Africa have much higher levels of toxins and
carcinogens and are associated with more seriously increased health risks. The
cancer causation data on the types of “chaw,” “dip” and “spit” preferred in rural
America are somewhere in between. But all forms of oral/smokeless tobacco sold
in the United States are far less harmful than inhaling the combustion products
of tobacco smoke.
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ELECTRONIC CIGARETTES
Electronic cigarettes (e-cigarettes) are nicotine delivery devices that have
become extremely popular in the past few years. These devices consist of a cartridge containing a solution of pharmaceutical grade nicotine, water and an inert
vaporization aid such as glycerine or propylene glycol, and often flavorings.
The solution is heated by a battery to about 350 degrees Celsius – far lower
than the temperature of burning tobacco – and delivers a pre-set amount of nicotine with each puff. The e-cigarette thus provides an experience for the smoker
that is much closer to the smoking experience – pharmacologically and behaviorally – than patches or gums.
Their risk is expected to be far less than cigarettes, since nicotine is delivered
as a vapor – not in the complex mixture of smoke and toxic chemicals that arises
from combustion of tobacco.

CONCLUSION
Cigarettes are deadly, and far safer alternative products are now available. The
availability of lower priced alternatives can be expected to greatly aid a switch
away from cigarette smoking.
Quitting cold turkey is the most common way to quit, but quitting by switching to using an electronic cigarette may be a more pleasant way to reach the same
goal.
●● Cigarette smoking could be much more highly taxed now that a safer and satisfying alternative product is available. This is the tipping point principle.
●● Electronic cigarettes should be made as accessible as cigarettes. Electronic
cigarettes should be sold widely and lightly regulated to ensure product safety
(whether by light regulation as a medicine as in the UK, or under consumer
law).
●● Smokeless tobacco is of much lower risk than cigarettes, and health warnings
and taxes should reflect this.
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KEY MESSAGES

Smokers’ need for nicotine is not disputed, but it is quite unnecessary for smokers to sacrifice their lives to obtain their nicotine when
products other than cigarettes can provide nicotine and can even
mimic the act of smoking.
Smokers smoke for the nicotine, primarily – but they die from the
smoke. Specifically, the repeated inhalation and absorption of the
toxic and carcinogenic volatile chemicals in the gaseous phase, and
condensable substances in the solid phase – tar – eventually take the
lives, prematurely, of about two-thirds of chronic smokers.
Nicotine is not a carcinogen; and in fact, for the vast majority of
smokers it is not toxic. But it is the nicotine that keeps them lighting up repeatedly over the course of days, weeks, months and years
and that causes them to fail repeatedly when they try to quit. And
many smokers, even many physicians, continue to falsely believe that
nicotine is the main toxicant and cancer-causing agent in smoke. This
fallacy needlessly complicates efforts to allow smokers to quit combustible tobacco and get nicotine in much less harmful forms.
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Nicotine is not a carcinogen; and in fact, for the vast
majority of smokers it is not toxic.
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PART ONE
Nicotine and Its Health Effects
SUMMARY

MORTALITY RISKS AND CANCER RISKS VARY GREATLY BY
PRODUCT

Cigarettes and smoking tobacco are the most deadly recreation products on
shop shelves.
Nicotine has been widely used as a medicine since 1984 and is safe at the doses
used in medicines.
Nicotine products do not cause lung or other cancers, nor lung or heart disease.
Tobacco smoking, in contrast, is the main cause of lung cancer and the main
preventable cause of lung and heart disease.

POLITICAL AND REGULATORY APPROACH

The first requirement is to ensure smokers can buy recreational inhaled nicotine, as it is far safer than smoked tobacco. The next step is to ensure brands are
true to label, effective, child-safe, and of minimal toxicity. Extreme regulatory
caution, insisting on all nicotine being sold as a medicine while tobacco remains
on sale as a recreational product, could inhibit smokers’ desire to embrace nicotine as a recreational alternative to smoking.
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ADDICTION SCIENCE
●● Virtually all tobacco smokers are addicted.
●● Cigarette smoking is highly addictive, more than nicotine by itself (Chart 2:
the continuum of addiction).
●● Nicotine is the main cause of addiction to tobacco, but it does not act alone,
aided by the habits and rituals of the act of smoking, and possibly by other
substances in tobacco and smoke.
This paper sets out the science of nicotine as it affects health. Nicotine is addictive, driving smokers to smoke for most of their lives, and indirectly shortening
their lifespan by at least ten years. Nicotine, however, is not in itself a direct cause
or even a minor cause of these smoking deaths or diseases. Indeed, smokers
switching to far safer nicotine-vaporizer substitutes can reduce their risk while
maintaining their addiction to nicotine.
Across the world, deadly cigarettes are sold with government approval for recreational purchase by adults in almost every country, yet nicotine products are not
approved for recreational use. To understand the potential of nicotine products to
help smokers and countries avoid the predicted one billion deaths from cigarette
smoking this century, we need to understand the science behind nicotine.
9
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INTRODUCTION
Tobacco for smoking was brought from the Americas to Europe by Christopher
Columbus and others in the fifteenth and sixteenth centuries. Eventually, nicotine was isolated as the essential ingredient that had driven demand for tobacco
since the 1700s, creating fortunes for the tobacco barons supplying Europe with
nasal snuff and pipe tobacco. From the 1880s, with the invention of the cigarette
machine, addictive tobacco/nicotine could be packaged in a standardized affordable cigarette, creating the fortunes of today’s American and British tobacco multinationals (later joined by tobacco conglomerates in Japan and China). Today,
nicotine continues to drive demand for the deadly cigarette.
Nicotine is the primary pharmacologically-active substance in tobacco and was
first isolated chemically in 1828 and synthesized in the 1890s. Like caffeine and
morphine, nicotine is an alkaloid—a biological, naturally occurring, nitrogencontaining compound. Nicotine is found in the Nicotiana or tobacco plant, part
of the Solanaceae family of flowering plants which include edibles such as potato,
tomato and chili peppers, and other highly toxic species such as deadly nightshade that contain insignificant amounts of nicotine. Nicotine makes up one to
three percent of dried tobacco, and a cigarette contains about 10 mg of nicotine.
Tobacco was used with little in the way of health effect until the widespread use
of portable matches met up with the mass production of cigarettes around the
turn of the last century. In the 1960s, the cigarette industry knew that nicotine
was the addictive agent in cigarettes, a fact not officially recognized until the U.S.
Surgeon General’s landmark 1988 report.1

GLOSSARY
Abuse potential
The risk that a substance would cause addiction.
ACC
Anterior cingulate cortex, the frontal part of the cingulate cortex on the medial
(midline) side of the brain’s hemisphere, which resembles a collar around the
corpus callosum, is one of several brain regions involved in tobacco addiction.
Addiction continuum
Addiction, measured by difficulty in quitting, varies with the product. Chart 2.
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Addiction to tobacco smoking
A periodic and regular compulsion to smoke tobacco.
Atomiser
The battery-powered heating coil of an electronic cigarette.
Delivery
The amount of a substance that a cigarette delivers to the mouth.
Denicotinized cigarette
(Denic) or Very Low Nicotine Content (VLNC) cigarette contains less than 2 mg
of nicotine.
The electronic cigarette
The e-cigarette or e-cig is a battery-powered vaporizer of a solution of nicotine,
propylene glycol or glycerol, with flavors, in various nicotine strengths including zero.
FA
Fractional anisotrophy, a method of measuring brain cell organization in white matter.
FTND or FTCD
Fagerström test for nicotine dependence, now renamed the FTCD for cigarette
dependence, a ten-point score measuring addiction to cigarettes.
FDA
Food and Drug Administration, which regulates tobacco and nicotine products, and
NRT in the United States, except electronic cigarettes, which it intends to regulate.
HONC
Hooked on Nicotine Checklist, a ten-question list of symptoms of tobacco addiction.
Latency
The time from smoking the last cigarette until the need for the next cigarette is felt.
MAO
Monoamine oxidase, a natural enzyme that destroys dopamine, the pleasuresignaling molecule in the brain.
MRTP
Modified risk tobacco product. A product in development designed to claim
reduced risk for smokers.
Nicotine addiction (or dependence)
A periodic and regular compulsion to use a nicotine product.
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NRT
Nicotine replacement therapy, patch, gum, inhaler, lozenge.
PG
Propylene glycol, the main ingredient in most brands of e-cigarette liquid.
Risk Continuum
Risk of use decreases from high risk cigarettes (top bars in blue) to low-risk smokeless and nicotine products and non-smoking (bottom bars in green). Chart 4 (see
page 29). Harm reduction aims to move smokers down this scale of risk.
Smokeless tobacco
Does not generate smoke, and includes chewing tobacco, oral snuff, and snus.
Snuff, moist oral
Tobacco held in the mouth or, in the case of Swedish snuff, under the upper lip.
Tobacco addiction (or dependence)
A periodic and regular compulsion to use a tobacco product.
Tobacco harm reduction
Reducing harm by shifting from a high-risk product such as cigarettes, to a lowrisk product (as in Chart 4).
TSNAs
Tobacco-specific nitrosamines, potent cancer-causing substances found in
unburnt tobacco at approximately 1 microgram per gram (one part per million).
Vaping
The practice of inhaling vapor, a term used to distinguish e-cigarette use from
smoking tobacco.
VG
Vegetable glycerine or glycerol. An alternative to PG in e-cigarette liquid.
VLNC cigarette
Very low nicotine content cigarette. A denicotinized cigarette. See above.
Yield
The amount of a substance (for example nicotine) in the smoke of a cigarette as
measured by a smoke machine.
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NICOTINE: PHYSICAL AND
PHARMACOLOGICAL PROPERTIES
NICOTINE—AN ACUTE POISON

Nicotine at certain exposure levels is highly toxic, and toxic effects develop
rapidly following acute overdose. The lethal dose for nicotine in adults is quoted
as 40 to 60 mg.1 Dermal absorption of 0.1 mg in young children is sufficient to
cause symptoms.2 Nicotine is more toxic when absorbed through the skin than
from ingestion. For example, children swallowing two cigarettes (20 mg) recovered,1 whereas 5 ml electronic cigarette liquid bottles contain 90 mg nicotine.
Rarely, multiple nicotine patches on the skin have been used for attempted
suicide, with serious results.3
Nicotine as an insecticide is highly toxic; on the other hand, it is one of the
safest of medicines. As with many exposures, it all depends on the dose and the
speed of delivery.

NICOTINE METABOLISM

Nicotine is metabolized in the liver, mostly by the enzyme CYP2A6, mainly
breaking it down to cotinine—quite rapidly: nicotine has a metabolic half-life of
two hours.1 Cotinine’s half-life is approximately 20 hours, making cotinine levels
a good surrogate marker for whether a person is currently smoking tobacco or
inhaling nicotine.
●● Estrogen. Pre-menopausal women clear nicotine 21 percent more rapidly
than men. Women using estrogen-containing oral contraceptives metabolize
nicotine 28 percent more rapidly than non-users.4 Pregnant women clear nicotine 60 percent more rapidly than non-pregnant women.5
●● Race and ethnicity. In the United States, whites metabolized nicotine
most rapidly compared with blacks/African-Americans and Asians.6 ChineseAmericans clear nicotine from the body more slowly, and this may partly
explain why they smoke fewer cigarettes.7
●● Adolescence. At age 13 to 17 years of age, no gender differences in metabolism were found, but racial differences were similar to those for adults.6
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NICOTINE DELIVERY TO THE BRAIN
Nicotine reaches the brain within seven seconds of taking a puff of smoke,
and nicotine concentration in the brain reaches maximum values within five
minutes of taking the last puff. The first cigarette of the day boosts brain
nicotine tenfold, and a cigarette in the afternoon doubles it.
Nicotine is a small molecule and it can circulate with ease. Studies with radiolabeled nicotine show that when a cigarette is smoked some nicotine reaches
the brain seven seconds after smoke enters the mouth.8 Nicotine concentration
in the brain rises to more than half the maximum during the next 15 seconds,9
although it takes 3.5 to 4.8 minutes to finally reach maximum levels. During this
time brain nicotine levels are increasing gradually and steadily. This is due to the
slower absorption from the mucosal surfaces of the conducting airways before
the smoke reaches the alveoli.
The rate of increase in brain nicotine is thus sufficient to markedly increase
brain nicotine before each new puff is taken. After overnight abstinence, smoking
just one cigarette will boost the amount of free nicotine in the brain tenfold, and
during afternoon smoking one cigarette will double the amount of free nicotine in
the brain.1
The rapid increase in brain nicotine after every cigarette is believed to increase
the addictiveness of smoking, compared, for example, to the use of a nicotine
patch, which causes a very gradual rise in plasma nicotine to a low plateau,
seldom causing addiction.

ADDICTION TO NICOTINE
A person is addicted to smoking or nicotine if the person experiences a recurrent and periodic wanting, craving, or needing for tobacco or nicotine.
Almost all people who smoke regularly are addicted, even shortly after starting
to smoke.
Nicotine is the drug in tobacco that causes addiction. It alters the mood and
can provide pleasurable effects. Due to its nicotine, the cigarette is also the most
addictive product sold legally. The large majority of those addicted to nicotine or
tobacco are smokers, and mostly they smoke cigarettes.
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Nicotine is highly and rapidly addictive, and tobacco smoke is much more
addictive than current nicotine medicinal products. Tobacco smoking is highly
addictive partly because smokers are also addicted to their smoking behaviors
and rituals, reinforced by the current culture of smoking and possibly, to a minor
extent, reinforced by other addiction-promoting substances in tobacco. Nicotine
in tobacco has a chemical or nicotine effect, and behavioral effects (hand/mouth
movements). Smokers are bio-behaviorally addicted.

ADDICTION IN ADOLESCENCE
Only a few exposures to nicotine are required to produce neuroplastic
changes in adolescent rats, and in adolescent humans, only a few
cigarettes are required to produce symptoms of tobacco dependence.

In the largest study of adolescent addiction to smoking published so far, 7,482
adolescents interviewed at 14 to 15 years of age, had rapidly become addicted
to smoking, as judged by symptoms of loss of control over their smoking.10
Addiction is assessed by questions on symptoms of loss of autonomy over
smoking (the Hooked on Nicotine Checklist or HONC11), validated against brain
scans. We found that:
●● One quarter lose some control over their smoking after smoking only one to
two cigarettes.
●● Forty percent lose some control after smoking one to nine cigarettes ever.
●● At 10-19 cigarettes ever smoked, half reported some loss of control over their
smoking.
●● Of those 14- to 15-year-olds who had ever smoked 100 cigarettes or more, half
had high scores for loss of autonomy (7 to 10 out of 10 on the HONC scale).10
Adolescent addiction cannot be dismissed as trivial, something they grow
out of. It is intense, and in the majority who become lifelong smokers, it will
shorten the lifespan of two-thirds of them,12 and markedly affect their lifetime
health status.”

●● Most of these 7,482 students had not smoked 100 cigarettes or more in their
lifetime, but of those who had, 93 percent had diminished autonomy over their
smoking,10 as measured by the Hooked on Nicotine Checklist (HONC).11
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In lay language, soon after smoking the first cigarettes, the adolescent brain
is rapidly hardwired to become addicted to smoking.

CHART 1. PERCENTAGE WITH ONE OR MORE ADDICTIVE SYMPTOMS
AT AGE 14-15 YEARS, BY NUMBER OF CIGARETTES EVER SMOKED.10

% with one or more addictive symptoms

100

80

60

40

20

0

0

20

40

60

80

# of cigarettes ever smoked
Note: The numbers of cigarettes ever smoked is based on answer options
for answer of:
1, 2, 3 to 3-4, 5-9, 10-19, 20-99, or 100 or more.

16

80

100

Part One Nicotine and its Health Effects

THE LATENCY PERIOD

The length of time that the last cigarette keeps the urge to smoke at bay may be
days or weeks in beginning smokers, then gradually shortens to hours and even
minutes. It, rather than plasma nicotine concentration, is a main determinant of
how many cigarettes are smoked each day.
Activity of the brain’s nicotine receptors sets the time for the next cigarette,
not nicotine levels in the blood.
After the last cigarette of the day, and during the night, the liver continues to
halve plasma nicotine concentration every two hours. Smokers with short latencies may feel the need to smoke immediately upon arising in the morning.
However, many beginning smokers report long latencies, experiencing withdrawal symptoms only after several days have passed. The idea that smokers are
smoking to maintain a minimum or trough nicotine concentration is an illusion
created when the latency to withdrawal approximates the two-hour half-life of
nicotine. The latency to withdrawal is a chief determinant of the time to first cigarette in the morning and the number of cigarettes smoked per day.13
Fifty percent of smokers, when asked how long they can last without a cigarette,
will likely say two hours or less. (The average time, however, is likely to be much
higher due to the much longer latencies of less experienced smokers.) Since cravings
for a cigarette are unpleasant enough, smokers take care not to leave it too long, and
tend to smoke another cigarette to head off feeling unmet need for the next cigarette.
Once the latency period is exceeded, circuits in the brain gradually escalate
the urge to smoke.

THE URGE TO SMOKE

Strong urges to smoke (cravings) occur and recur, wax and wane, throughout
the 24 hours.
Smokers experience a mini-version of “cold turkey” or withdrawal every
morning and to a much lesser extent during the day. Every night, smokers stub
out their cigarettes; most smokers abstain all night, and on awaking, their latency
is exceeded (except for those who started to smoke more recently), and so their
craving becomes intense. At this point, they may need a cigarette just to feel
normal. Many rate the first cigarette of the day to be the most satisfying, and
many smoke it within five minutes of waking. For the most addicted smokers the
need is far more urgent than food or coffee. Time to first cigarette in the morning
is one way to measure their degree of addiction.
17
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Cravings decrease after a cigarette and increase before the next one. In smokefree workplaces cravings increase towards lunchtime and then towards the afternoon break, and again before they leave work. Smoke-free buildings mean some
smokers leave with a cigarette already on their lip and light up immediately after.
First comes the wanting (which is often interpreted as not being addicted;
they smoke because they want to). Then comes the strong urge to smoke
(craving). Then needing a cigarette to feel normal again. The sequence is the
same every time, once the latency period is exceeded.14
After every cigarette, it is as if the brain has a built-in timer that starts quietly
ticking until the next cigarette is desired. When this next cigarette is overdue,
it is as if this clock starts ticking more loudly. Smokers describe this feeling as
a thought that pops into their head that it’s time for another cigarette. From
initial latencies of four weeks, the latency period progressively shortens over the
first few months or years of smoking. Eventually, when the latency is reduced to
24 hours or less, smokers are forced to acknowledge they want, crave (strongly
desire), or need to smoke every day. They may try to quit and finally realize they
are addicted.
Progressive shrinking of the latency period helps explain the difficulties
smokers face.
For example, at less than seven hours, sleeping becomes difficult; at latency
of less than one hour, students find lectures difficult to sit through. Latency
can explain how smoking gradually changes a smoker’s way of life. Eventually,
latency stabilizes at a certain value for each individual. After quitting smoking,
latency will lengthen again but may not return to its original value. The addiction
may never entirely disappear—just one cigarette or cigar may cause relapse to
smoking for many years.
As a result of various brain scans, several short questionnaires such as the
Hooked on Nicotine Checklist (HONC)11 are available for clinicians and researchers to use, fully validated against smokers’ brain function at different brain sites
known to be involved in addiction to tobacco, such as the anterior cingulate
cortex on the inner side of the cerebral hemisphere.

ADDICTION IN ADULTS—THE ADDICTION CONTINUUM

The ultimate test of addiction is the degree of difficulty smokers experience
when they try to quit.
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Comparing drugs of addiction. On comparable criteria of addiction, a
large national survey in the United States showed that cigarettes were far more
difficult to quit than alcohol, cannabis, or cocaine.15
Comparing tobacco and nicotine products. Studies of smokers who
took part in clinical trials of medicines to help them quit smoking were reviewed
for overall success in helping people to quit. Generally, not much attention is
paid to the smokers who took a dummy or placebo medicine to act as a control
contrasted to those taking the test medicine; these people received no help from
any active drug, and their success and failure reflects the addictive power of the
addictive product they were trying to quit.
At six months, cigarette smokers who had received placebo had a 10 percent
success rate in quitting. Relapse was very common. By contrast, 25 percent of
smokeless tobacco users succeeded in stopping. Even better, those trying to give
up nicotine gum had a 36 percent long-term cessation rate using the placebo
dummy. The product they were trying to stop using, not the drug used, was the
influential factor in the success rate of these control subjects—by definition, they
received no active drug. Variation among smokers trying to quit using the same
product were surprisingly small.16
Cigarettes are the most addictive tobacco product, and the most difficult to quit.

CIGARETTES: SOME “MUST HAVE,” SOME OPTIONAL

In seeking smoking pleasure, the smoker inhales nicotine and also toxicants with
every puff—100 to 200 puffs per day. The pleasure is immediate, and the cycle is
repeated. Not all cigarettes are pleasurable, but some are enjoyed more, typically
the first cigarette of the day. Other cigarettes are optional extras, so if the price increases, the optional cigarettes are the first to be sacrificed.17 When the price threatens enjoyment of their must-have quota, the smokers must either pay more or quit.

CHART 2. THE ADDICTION CONTINUUM OF TOBACCO AND
NICOTINE PRODUCTS. THE SUCCESS OF VOLUNTEERS TAKING
PLACEBO MEDICATIONS AT 6 SIX MONTHS, IN QUITTING
CIGARETTES, SMOKELESS TOBACCO AND NICOTINE GUM.16
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MEASURING NICOTINE YIELD,
CONTENT, DELIVERY AND ABSORPTION
NICOTINE YIELDS MEASURED BY SMOKE MACHINES
Today, commercial “yield” ratings remain misleading and deceptive; yields
are no longer printed on cigarette packets in most countries; the filters
remain ventilated; light and mild descriptors are out; and instead color-coded
packets and new brand names identify the “light” cigarettes.
●● In 1964, the first U.S. Surgeon General’s report warned that cigarette smoking
causes lung cancer.
●● In 1967, the U.S. Federal Trade Commission started publishing tar and nicotine ratings for cigarette brands. Many smokers, reluctant to quit, clung to a
belief that a “low yield” cigarette would be a less harmful cigarette and trusted
the ratings.
●● From 1975 to 1990 manufacturers: 1) increasingly ventilated cigarette filters
to entrain fresh air, giving an airy feel to the smoke, allaying health concerns;
2) re-engineered cigarettes to be more “elastic,” delivering more smoke and
nicotine with less effort (more bang for the suck), having the effect of lowering
the FTC ratings; and 3) advertised the resultant low tar ratings, thus increasing their sales. Smokers and public health authorities in many countries were
deceived. A generation of smokers switched to low tar instead of quitting, as
many might have done if they had known the truth.
It took from 1983 to 2005 for university nicotine laboratories to prove beyond
doubt that machine yields of nicotine were misleading.
●● In 1983, Benowitz in San Francisco showed that low nicotine ratings on cigarettes
were not associated with lower nicotine concentrations in smokers’ blood.18
●● In 2000, Djordjevic from the American Health Foundation in New York
showed FTC ratings underestimated the nicotine and carcinogens in smoke by
half and overestimated the proportional benefits of low yield cigarettes.19
●● In 2004, a study of nearly a million U.S. smokers found no difference in lung
cancer mortality in either men or women for tar ratings between low tar (8-14
20
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mg) and very low tar (7 mg or less). Risk was only increased for tar yields
above 21 mg of tar.20
●● In 2005, Hecht in Minnesota showed that smokers of regular, light, and ultralight brands excreted very similar amounts of lung carcinogen breakdown products in their urine in the 24 hours after smoking. If light and ultra-light brands
could not show evidence of reduced carcinogens absorbed in the first 24 hours, it
was unlikely that they would reduce lung cancer risk 20 years later.21
In most countries today, the filters are still ventilated, yields are no longer
printed on cigarette packets, and the yield ratings remain misleading and deceptive. Descriptors such as “light” are banned in many countries, but color-coded
packets ensure retailers and smokers can still identify the “light” cigarettes, and
smokers still ask for low tar (that is low nicotine). Smokers’ death rates have not
diminished since the advent of “low yield” cigarettes.

NICOTINE CONTENT

Mean nicotine content of U.S. cigarettes is 10 mg22 and the minimum content
required to maintain addiction can be set at 2 mg.23 For commercial cigarettes,
testing of the nicotine content of the un-burnt cigarette is the best guide to its
addictiveness. Bench-top-tested nicotine content is significantly correlated
with how much nicotine is absorbed from smoking it.24 By contrast, traditional
machine testing of commercial cigarettes is weakly correlated—if at all—with the
amount of nicotine that is absorbed.18

NICOTINE DELIVERY

How much nicotine is delivered to the smoker’s mouth (mouth level exposure)
can be estimated directly by analysis of cigarette filters in spent butts. This is
possible since the smoke-machine yield of nicotine in the smoke and that remaining in the filter are related by the filter efficiency, which is specific for each brand.
The method agrees well with values for nicotine derivatives measured in 24-hour
urine, though for public health regulatory purposes, nicotine content is simpler,
much less expensive, and adequate.
Nicotine delivery is the amount the smoker receives in the mouth. Smokers
obtain 1 mg to 2 mg of nicotine per cigarette, based on analysis of smoked cigarette filters. The amount delivered varied with type of tobacco smoked, and up
to twofold by country. For very low nicotine yield cigarettes, delivery was seven
times the yield. Smokers of low yield cigarettes obtained two-thirds the amount
delivered by higher yield brands; yield was a weak indicator of actual delivery.25
Scientists at British American Tobacco (UK) analyzed 80,000 filters from spent
butts from 5,703 smokers of their own brand of cigarette, including 106 brands
21
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sold in eight countries. Each brand was analyzed for filter efficiency over a wide
range of machine yields. Deliveries of nicotine into the mouth by cigarette and
per smoker per day varied two-fold by country (Chart 3). Male smokers obtained
nine percent more nicotine per day, partly due to different brands smoked.25
In general, the study revealed that smokers were obtaining far more nicotine
than ever disclosed on the cigarettes packet by smoke machine ratings. Smokers
of flue-cured tobacco obtained a mean 31 mg of nicotine per day, while smokers
of American blend obtained less, a mean 20 mg of nicotine per day. Low yield
cigarettes delivered a mean 1.0 mg of nicotine per cigarette and 19 mg of nicotine per day, much more nicotine than smoke machine yield values indicated.
Smokers of brands yielding over 6 mg of tar obtained 1.5 mg nicotine in the
mouth per cigarette, a mean 29 mg nicotine per day.24

CHART 3. NICOTINE MOUTH DELIVERY, LEADING BRANDS,
EIGHT COUNTRIES, 200524
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NICOTINE ABSORPTION
With dilution, nicotine evaporates off the particles in the smoke aerosol to
circulate as gas molecules, which then are passively absorbed in the mouth
and respiratory passages. The veins draining the bronchi are cross linked to
the pulmonary veins, enabling rapid and effective absorption of nicotine (and
presumably of toxicants), even from shallow puffing.
From the mouth
●● Nearly half (46 percent) the nicotine in mouth smoke is retained in the mouth
if the smoke is held within the mouth for just two seconds without inhaling.
Thus within two seconds, nicotine evaporates from the smoke particles, and
now in gas form rapidly attaches to the mucosa and is absorbed passively.26
●● The quantity absorbed from the mouth is insufficient to raise plasma nicotine
concentrations.26
●● Cigarette blends with added diammonium phosphate (DAP) increased the proportion of nicotine retained in the mouth to nearly two thirds (64 percent) but
did not increase nicotine levels in venous blood.26 DAP could possibly affect
smokers’ perceptions of the strength of the smoke.
Shallow inhalation
●● Shallow respiration (75 ml of air inhaled along with the mouth smoke) results
in 80 to 90 percent retention of the nicotine in the mouth, throat, and bronchi
due to evaporation and deposition of nicotine particles.26
●● Although 75 ml of air is insufficient to reach the alveoli, plasma nicotine
increases to 10-15 ng/ml (70 percent of the level attained by deep inhalation)
and no less rapidly than with deep inhalation.26 This may be explained as
follows:
●● Nicotine evaporates from the smoke particles and is absorbed in gas form on
to the mucosa of the throat and bronchi.
●● Two thirds of the bronchial capillary blood is thought to drain via communicating veins into the pulmonary veins—the broncho-pulmonary circulation.27
●● Only one third of the bronchial capillary blood is pumped through the lungs
first before reaching the systemic arterial circulation to the brain.
Deep inhalation—the rapid alveolar-arterial route
●● Virtually all of the nicotine inhaled into the lungs is retained and absorbed,
due to smoke reaching the alveoli from whence the pulmonary veins carry the
23
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nicotine directly to the heart, for pumping immediately to the systemic circulation and to the brain via the carotid arteries.
●● Increasing the alkalinity of the smoke by adding urea or diammonium phosphate during tobacco manufacture does not significantly increase plasma
nicotine levels.
●● Estimating five percent loss from mouth-spill of smoke before inhalation, and
98 to 99 percent efficiency of absorption for nicotine if the smoke is inhaled
with 500 ml of air,28 the average smoker would absorb 94 percent of estimated
nicotine mouth level exposures in Chart 3, that is around 15-30 mg of nicotine
per day.
●● Deep inhalation means some nicotine reaches the brain within seconds while
much is absorbed more slowly via the throat and bronchial veins and some
rapidly via the alveoli and pulmonary veins. The result: plasma nicotine is
increased to 15-20 ng per ml within five minutes.26

HEALTH RISKS: NICOTINE VS.
TOBACCO SMOKE
• In medicinal doses nicotine is very safe if used as intended.
• Long-term human studies of nicotine use show no
increase in hospitalization, mortality, or cancer.
• Cigarette smoke causes cancer. Nicotine does not cause cancer.

THE SAFETY OF NICOTINE IN MEDICATIONS

The health sector routinely uses nicotine as a medicine to assist smokers in
quitting. Serious adverse reactions to nicotine products are rare. Millions of
smokers have used nicotine medications since nicotine gum was first sold over 25
years ago.
●● Medicinal nicotine (nicotine replacement therapy, NRT) is quite safe if used as
intended.
●● Rats who inhaled nicotine for 20 hours a day five days a week for two years,
giving a plasma concentration twice that in heavy smokers, suffered no increase in mortality, atherosclerosis, or tumours.29
24
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●● Published data show that long-term NRT use is safe. The Lung Health Study of
over 3,000 smokers and ex-smokers included a smoking cessation component in
which participants used nicotine gum, and the fate of these people was followed
for five years. This provided useful data on safety and long-term NRT use.30
No increase in hospitalization or mortality was found in non-smokers regularly using nicotine gum.30

NICOTINE AND BRAIN FUNCTION

Researchers at the National Institute of Drug Abuse conclude that repeated
nicotine, as from a cigarette or a nicotine product, improves brain function (for
an hour or two) to a small or moderate degree, improving fine movements, alertness, and short-term and working memory. This effect is not just due to correcting nicotine deprivation but holds true for non-deprived smokers, ex-smokers,
and non-smokers.31
Some ex-smokers who complain they miss the positive stimulation smoking
once gave them, or who have felt out of sorts ever since giving up smoking, could
be at increased risk of returning to smoking, and might wish to discuss with their
doctor whether taking nicotine would possibly relieve such symptoms.
With Parkinson disease, current cigarette smoking more than halves the risk of
future Parkinson disease, while coffee drinking reduces the risk by one third, and
nicotine in the smoke may be the active protective agent.32 Nicotine fed to rats
protects the nigrostriatum, a part of the brain particularly affected in Parkinson
disease, and particular subtypes of nicotine receptors in this part of the brain
may be involved. Drugs including nicotine that act on these nicotine receptors are
under investigation.33
No one, however, is recommending smoking cigarettes to improve brain function since smoking triples the risk of stroke,12 and smoking over 20 cigarettes a
day in middle age was followed by an increased rate of cognitive decline.34

THE DEADLY CIGARETTE

The risk from tobacco increases some twentyfold the moment it is lit and
inhaled, compared to the lesser risk of consuming oral tobacco snuff.35 Smoking
tobacco is a killer—over five million globally this year and rising, with one billion
cigarette deaths expected in this century unless the number of people smoking
decreases.36 In fact, the cigarette is the most deadly product sold for human consumption, killing two out of three long-time users prematurely.12
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The cigarette’s deadly nature is due to its smoke, while its addictiveness is
due mainly to its nicotine.

SHORTENED LIFESPAN

As a group, smokers lose more than ten years of life compared with neversmokers. This is true for men and women.12,37
●● In the 1980s available evidence supported an estimate of one in four smokers
dying prematurely. By 1994, the evidence indicated one in two smokers died
early. Now, in 2013, the evidence is that two in three deaths of smokers are
due to their smoking.12,37
●● By contrast, smokers who quit before the age of 40 years avoid 90 percent of
this excess risk of dying early.12
●● Cigarette smoke increases the risks of over 20 fatal diseases in the course of
prematurely ending the life of two thirds of persistent smokers, and the effects
may be delayed by 20 to 60 years or more.12
●● At any age quitting prolongs a smoker’s average lifespan, reducing mortality risk to
that of a never-smoker within 10 to 15 years. Quitting smoking altogether remains
the best advice, and nicotine medications are available to ease symptoms of the transition, but in one study using NRT for six weeks even with professional counseling
did not reduce the risk of relapse.38

COMBUSTION

Once the cigarette is lit, the high temperatures (800 degrees Centigrade) from the
burning tobacco break up its complex plant molecules into smaller reactive molecules.
These leading cancer-causing chemicals in smoke are mostly volatile small molecules,
found in the gases and vapor, while the smoke solids or particulate contains the semivolatiles. A few toxicants such as hydrogen cyanide are measurable in both fractions.
Inhaling half a liter of smoke every hour eventually causes many serious and fatal
diseases. Only now, after studying the fate of men and women smokers for over half
a century, have epidemiologists shown that most smokers die early because of their
smoking,12 compared with the longer lifespan of never-smokers of the same age.

VAPORIZATION

By contrast, vaporization of droplets of liquid nicotine occurs at lesser temperatures—well below 350 degrees Centigrade. Combustion destroys complex plant molecules in the tobacco and breaks them down to smaller molecules. Most of the very
harmful toxicants and cancer causing substances found in tobacco smoke, and especially the volatile gases, are small molecules with a molecular weight under 100.39
26
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TOBACCO SMOKE AS AN AEROSOL

Tobacco smoke is a mixture of hot gases and organic vapors in which chemicals
condense to form an aerosol of suspended droplets. Smoke testing uses a filter
pad to trap the particles (particulate matter, or solids) accompanying the semivolatile nicotine. The filter paper is stained by the trapped solids. Particulate
minus the nicotine and water is called “tar,” whereas ash is the residue of burnt
tobacco at the burning end.

“TAR”

The cancer potency of a cigarette’s smoke comes partly from the “tar” (the
particulate or solids minus water and nicotine, or Total Aerosol Residue) that
makes smoke visible.40 This particulate contains the semi-volatiles and the potent
nitrosamines NNK and NNN only found in tobacco, the heavy metals and some
of the hydrogen cyanide, and the cancer-causing agent benzo[a]pyrene found in
cigarette smoke. Nitrosamine carcinogens NNN and NNK vary by how tobacco
is cured, and so tar can vary in cancer risk estimates from one brand to another.
That said, there is still no consensus among researchers in the field that the level
of a given constituent in a particular product is a reliable general indicator of the
hazard posed by the use of the product.

GASES AND VAPORS
The harm from smoke is comes from both its invisible gases and vapor, and
its solids (“tar”).
Constituents in the gas phase account for most of the estimated cancer and
non-cancer risk in cigarette smoke.40 The invisible gases and vapors make up over
95 percent of the mass of cigarette smoke,41 and the highest cancer risk index—for
the gas 1,3 butadiene—is twice that of the next highest, acrylonitrile. These with
the aldehydes, benzene, and small molecule organic volatiles, accounted for 70
percent of the estimated cancer risk.40 The products of tobacco combustion in the
smoke are found in virtually the same proportions across brands with respect to
rank order. For example, among the harmful gases, carbon monoxide followed
by acetaldehyde is always in the greatest quantity. Tobacco smoke has its own
toxicant profile, compared with other types of smoke.

THE CONTINUUM OF RISK VARIES BY THE NICOTINE OR TOBACCO
PRODUCT USED
In Chart 4 (page 29) the risk of early death reduced from top to bottom from the blue
bars for smokers above, to the green bars for chewers, snuff users, vapers, with neversmokers in smokeless homes with the least risk occupying the lowest green bar.
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●● Heavy cigarette smoking (25 cigarettes or more per day) nearly quadruples the
risk of early death.
●● Moderate smoking (15 cigarettes per day) triples the risk of early death.
●● Very light smoking increases the risk of dying early by half.
●● Cigarette smokers mostly inhale, incurring greater risks compared with cigars
and pipe smokers (who generally do not inhale).
●● Living with a smoker increases the risk 20 percent, presumably due to inhalation of secondhand smoke.
●● Swedish moist snuff (snus) raises total death risk by 6 percent over that of a
never-smoker.
●● Never smokers who live in a home where no one smokes have the least risk.
●● Those combining cigarettes with other products will have an intermediate risk.
●● Electronic cigarette users’ risk is expected to reside among the green bars in
the lower part of Chart 4, as no smoke is inhaled.
●● Inhaling tobacco smoke in any manner is more dangerous than using any
other kind of tobacco or using nicotine in any form.
●● Using nicotine products does not increase mortality risk above that of never-smokers.

THE PRECISE ROLE OF NICOTINE IN THE DEADLINESS OF THE
CIGARETTE

When nicotine was used in the agricultural sector as an insecticide it was extremely
poisonous and rapidly so. In the health sector, nicotine is used as a treatment for
people trying to stop smoking and has few side effects. But its main role is as the
addictive substance in tobacco and cigarettes, keeping people smoking for many
decades, long enough for the gases and solids in smoke to eventually kill them.
The nicotine in its smoke is the prerequisite for its deadliness, by priming
the brain for lifelong smoking many times a day. In the United States and the
United Kingdom where smoking mortality has been tracked for over 50 years,
the death rate for those who continue to smoke is three times as high as for
those who never smoked.12,37
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CHART 4. THE CONTINUUM OF MORTALITY RISK. RELATIVE RISK
OF MORTALITY FROM LIFETIME USE OF VARIOUS TOBACCO AND
NICOTINE PRODUCTS, COMPARED TO THE RISK FOR A NEVER SMOKER.
Inhales smoke

Doesn’t inhale smoke

Mortality risk of a never-smoker

25+ cigarettes per day
15 cigarettes per day
Cigar inhaled
9 cigarettes per day
1–4 cigarettes per day
Cigar smoker, all
Never-smoker lives with smoker
Cigar, non-inhaler
Uses snuff, non-smoker
Uses e-cig, non-smoker
Chews nicotine gum, non-smoker
Never-smoker, smokefree home
0.0

0.5

1.0

1. Cigarette smoking risks (25+, 15 and 9 cigarettes per day): These are the risks for women: Pirie
K, Peto R, Reeves GK, Green J, Beral V. The 21st century
hazards of smoking and benefits of stopping: a prospective study of one million women in the UK. Lancet
2013;381(9861):133-41.
2. Cigarette smoking risks for 1 to 4 cigarettes per day: Bjartveit K, Tverdal A. Health
consequences of smoking 1-4 cigarettes per day
Tob Control 2005; 14: 315-20, based on follow-up
of 43,000 Norwegians from 1970s to 2002, aged
35-49 years, not reporting heart disease or diabetes. Adjusted for age, systolic blood pressure, total
serum cholesterol, serum triglycerides, physical activity during leisure, body mass index, and height.
3. Cigar smoking risks: Cigars, health effects
and trends. Monograph 9, National Cancer Institute USA, 1998, based on follow-up of one million
US subjects for 12 years, including 22,000 cigar
smokers, in Cancer Prevention Study I, 1959-72.
4. Non-smoker, lives with smoker: Secondhand smoke risk: Hill S, Blakely T, Kawachi
I, Woodward A. BMJ 2004;328:988-89. Based
on the fate of never smokers whether living with

1.5

2.0

2.5

3.0

3.5

4.0

a smoker or not in 1996 NZ census. Excess risk
from living with a smoker, after adjusting for
age, sex, ethnicity, marital status, and socioeconomic position, was 20 percent.
5. Uses snuff, non-smoker: Levy DT et al.
Cancer Epidemiol Biomarkers Prev 2004; 13:
2035-42. Estimated excess risk as 90 percent less
than excess due to cigarettes. Re-estimated at 94
percent less: no increased risk of heart attacks.
6. Uses e-cigarette: Extra mortality risk due to
electronic cigarettes is estimated at near zero, as
for nicotine gum in (6) below, on the basis that
nicotine is the active ingredient, neither nicotine
nor its main carrier is propylene glycol cause
cancer, and worldwide no deaths attributed as at
March 2013 to electronic cigarettes in the medical literature since sales began in 2007. One nonattributed death was reported by BBC in 2012.
7. Risks of nicotine gum. Murray RP, et al.
Safety of nicotine polacrilex gum used by 3094
participants in the Lung Health Study. Chest
1996; 109: 438-45. Followed for 5 years, compared with 1900 controls. No increase in hospitalization or mortality in the nicotine gum chewers.
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TOBACCO HARM REDUCTION
NICOTINE REPLACEMENT THERAPY
Medicinal nicotine products (nicotine replacement therapy or NRT) such as
nicotine patches, gum, lozenges and inhalers, reduce cravings for the next
cigarette, and do not cause cancer, heart disease or lung disease.
Nicotine was licensed to treat smokers’ symptoms such as the strong cravings
due to abstinence experienced by smokers when they tried to quit smoking.
Clinical trials showed that smokers using NRT were more likely to quit successfully and on this basis NRT is now standard treatment for individual
smokers attempting to quit.
However, outside of clinical trials NRT produced no marked reduction of
smoking at population level. Public health people expected these results to
translate into millions more smokers quitting, but in Europe in 2012 three
times as many tried to quit without any aids as had tried using NRT. Quitting
unaided remains the most popular method for successful quitting in almost
every country. Taxation and media campaigns have been far more effective in
reducing smoking.
Nicotine is FDA-approved for sale in nicotine dermal patches, nicotine gum,
lozenges and inhalers. Pharmaceutical-grade nicotine, isolated from tobacco, is
used to make these nicotine replacement therapy (NRT) medications. Nicotine in
the past two decades has been the drug most widely used in developed countries
to reduce the unpleasant effects of stopping smoking, and also to increase quitting success. Nicotine medications have enabled health workers to offer something tangible besides advice and cognitive therapy to smokers wanting to quit.
In low-income countries such as China nicotine as a medicine or remedy remains
generally far more expensive than smoking, and for most is simply unaffordable.
One large study of nicotine taken by non-smoking pregnant women suggested
a three percent increase in the incidence of minor musculo-skeletal malformations.42 But in view of the risks of relapse back to smoking or continuing to
smoke, NRT use may be justified in pregnancy.
Nicotine gum was developed by the Swedish company Pharmacia and approved by
the Food and Drug Administration (FDA) for sale in the United States in 1984. The
nicotine patch was introduced in 1992, and both products became available over the
counter from 1996. Nicotine in a nicotine patch delivers 21 mg of the drug over 16 to 24
hours—about 1.3 mg per hour—the total dose is similar to smoking, but plasma nicotine levels are slow to rise and cannot be increased to counter the urge for a cigarette.
For this situation, nicotine gum can be used as needed in addition to the nicotine patch.
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In scores of randomized controlled trials of smokers wanting to quit, nicotine
medications increased quitting rates by 50-70 percent over the rates obtained with
zero-nicotine placebos.43 Population-wide, however, the effects were very modest.
●● Taxation and media campaigns have been far more effective than NRT in
reducing smoking.
●● Quitting unaided remains the most popular method in almost every country.
NRTs were licensed as medicines to relieve symptoms, and as a medicine they
are immaculately packaged, often expensively priced and limited to a few
flavors. The packaging is designed to minimize appeal and risk of addiction
and not become a substitute for smoking cigarettes. High costs involved in
obtaining drug approval have favored the continued sale of products patented
in past decades, without further innovation. Most do not succeed with NRT on
the first attempt and so smokers recycle through NRT and back to smoking
many times before most succeed by quitting unaided.
For smokers desperate to quit, NRT provided relief from cravings. Before 1996 in
California, nicotine medications increased long-term quitting slightly—a 10 percent
increase in sales of nicotine medications decreased cigarette sales by 0.04 percent,
a 65-fold smaller effect than the response to a 10 percent real increase in cigarette
price. Nicotine medication sales in dollars were only 1 percent of cigarette sales.44
By 1999, nicotine medications had increased their sales greatly but were still not
effective in increasing long-term successful cessation. Studies of over-the-counter
NRT resulted in an absolute quit rate at six months of seven percent—a 93 percent
relapse rate.45 NRT by prescription gave similar results. Analysis of smokers in
community settings shows they took their medication for only two weeks average,
and only one in five received behavioral counseling.46 Nicotine as a medication
required additional support from health providers to be effective.
Nicotine medications were simply not popular enough or powerful enough to
noticeably affect population-wide cigarette consumption.44
By 2003, in the United States nearly two thirds of smokers attempting to quit
did so unaided (cold turkey) with one third using nicotine medications, often
supplemented by other methods.47 In 2012, a survey of 4470 smokers across the
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27-member European Union who had tried to stop smoking in the previous 12
months showed that
●● 66 percent had tried to stop unaided,
●● 22 percent had used NRT,
●● 7 percent had used health services, and
●● 7 percent had used electronic cigarettes.
Stopping unaided was three times as popular as using NRT. The success rate of
each method has not been reported.48 On this basis even if some medications were
more efficacious, the popularity of unaided quitting delivers more ex-smokers.
Nicotine medications ease many smokers through the quitting process, but for
reducing smoking prevalence media campaigns and tax/price increases have had
significantly more impact. In fact, variations in nicotine medication sales have had
no discernable measurable population effect on monthly smoking prevalence.49
In 2013 in four countries of the International Tobacco Control four-country Survey
(Australia, Canada, UK, and USA), a marginal reduction in prevalence can be credited
to medications such as NRT. Noted high rates of relapse to smoking and stalled quit
rates are best explained as due to increasing unresponsiveness to quitting, rather than
to be due to NRT. In such a situation, new and different strategies will be needed50—
which is likely to mean increased access of smokers to new harm reduction products.
Nicotine medications have been widely sold for over 25 years to relieve the
cravings when smokers quit. For creating a smoke-free 21st century, medicinal
nicotine as currently marketed, despite widespread availability and good safety
profile, remains a weak substitute for cigarette smoking51 and has failed to prove
itself as the game changer many were looking for.

NICOTINE HELPS PREVENT CANCER BUT DOES NOT CAUSE IT

If smokers switch from smoking tobacco cigarettes to nicotine products,
cigarette-caused cancers will be prevented, because those gases in smoke known
to cause cancer, such as 1,3 butadiene, are no longer inhaled.
Cigarette smoke causes most lung cancers. Nicotine itself does not cause cancer.
As noted above, exposure of rats to nicotine vapor for two years designed to mimic
twice the nicotine blood levels of heavy smokers produced no increases in tumours.29
Experiments in mice have shown that low levels of exposure to nicotine, equivalent
to those in humans who use nicotine medications (NRT), do not cause lung cancers.52
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The Lung Study in the USA followed thousands of ex-smokers for a total of 12.5
years. As these people had smoked for many years in the past, they were already
prone to cancer. Yet, compared to those who quit smoking entirely, risk of cancer
of the lung was increased only in those who continued to smoke, but not in those
using nicotine gum.53

NICOTINE DELIVERY FROM
ELECTRONIC CIGARETTES
In 2012, some European brands delivered up to 50 micrograms of nicotine
per puff, in the lower tobacco cigarette range, but most fell far short.54 Some
products are inconsistent in nicotine delivery across the same brand, the same
variant, and by cartridge or label.

IN CARTRIDGE LIQUID

The nicotine content may range from zero through low, medium, and strong.
The nicotine in the cartridge liquid in many brands was less than the label
claimed. The usual strength was 18 mg or 1.8 percent of a 1 ml solution.54

IN VAPOR

A study of 16 European brands has shown that nicotine content of the cartridge
and vaporization efficiency can vary greatly by brand. On average 50 percent to
60 percent of the nicotine in the liquid was vaporized, and in many brands much
less.54 Brands tested delivered anything from 2.5 percent to 77 percent as much
as the nicotine delivered by a regular cigarette.54

DELIVERY OF NICOTINE

FDA scientists found that 33 puffs of 100 ml each from an electronic cigarette
without pause delivered 1 mg of nicotine55 (the same as one tobacco cigarette).
Many experienced vapers achieve this sort of absorption.

NICOTINE IN ROOM AIR

One e-cigarette releases 3 millionths of a gram of nicotine per cubic meter of
room air.56 Modern laboratories can detect such traces.

ABSORPTION OF NICOTINE

E-cigarette vaping and smoking both result in similar levels of nicotine absorption as judged by serum levels of the nicotine-derivative cotinine. Fifteen
smokers increased their cotinine levels by 61 ng/ml after actively smoking or
33
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vaping. Similarly, passive smoking or vaping resulted in similar amounts of
nicotine inhaled. Fifteen never-smokers increased their cotinine levels by 2.4 to
2.6 ng/ml after passive smoking or passive vaping.57 (Toxic gases behave quite
differently; for example, e-cigarettes do not emit carbon monoxide, whereas
smoke does.)
Nicotine from electronic cigarettes used in planes or crowded situations is
clearly not a health risk to those in close proximity. Measuring trace toxicants is
difficult and no-one has so far succeeded in measuring toxicants in the blood of
passive vapers. Airlines have understandably banned e-cigarette use, as security
is their priority, and trains may ban them for passenger comfort, but restrictions
on e-cigarette use indoors would be hard to justify on medical grounds, as e-cigarettes (no ash, no smoke, no second hand smoke) do not emit sidestream smoke.
Propylene glycol, water vapor, and a trace of nicotine on the exhaled breath of
e-cigarette users are not harmful for vapers or bystanders. Legislation could
deter smokers from switching to less harmful vaping. In countries now enjoying
smokefree laws and spaces, however, once the social norm is not to smoke, then
by implication, the norm would be not to vape either.
We will take a more detailed look at e-cigarettes in Part 3 (and prior to that we
will examine “smokeless tobacco” in Part 2).

CONCLUDING THOUGHTS ON PART 1
Cigarettes are deadly, and far safer alternative products are now available. The
availability of lower-priced alternatives can be expected to greatly aid a switch
away from cigarette smoking.
Quitting cold turkey is the commonest way to quit, but quitting by switching to
using an electronic cigarette may be a more pleasant way to reach the same goal.
●● Cigarette smoking should be much more highly taxed now that a safer and satisfying alternative product is now available. This is the tipping point principle.
●● Electronic cigarettes should be made as accessible as cigarettes. Electronic
cigarettes should be sold widely and lightly regulated to ensure product safety
(whether by regulation as a medicine as in the UK, or under consumer law).
●● Smokeless tobacco is of much lower risk than cigarettes, and health warnings
and taxes should to reflect this.

34

98

Part One Nicotine and its Health Effects

Key messages

Smokers’ need for nicotine is not disputed, but it is quite unnecessary for
smokers to sacrifice their own lives to obtain their nicotine, when other products
can provide nicotine and can even mimic the act of smoking.
Smokers smoke for the nicotine, primarily—but they die from the smoke.
Specifically, the repeated inhalation and absorption of the toxic and carcinogenic volatile chemicals in the gaseous phase, and condensable substances in the solid phase—
tar—eventually take the lives, prematurely, of about two-thirds of chronic smokers.
Nicotine is not a carcinogen; in fact, for the large majority of smokers, it is not
toxic. But it is the nicotine that keeps them lighting up repeatedly over the course
of days, weeks, months and years, and that causes them to fail repeatedly when
they try to quit.
And many smokers, even many physicians, continue to falsely believe that
nicotine is the main toxicant and cancer-causing agent in smoke. This fallacy
needlessly complicates efforts to allow smokers to quit combustible tobacco and
get nicotine in much less harmful forms.
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PART TWO
Smokeless Tobacco
Smokeless tobacco is arguably the only form of tobacco harm reduction
about which we already possess substantial use data, thanks to its acceptance in Sweden. Let us therefore take a closer look.

SMOKELESS ORAL TOBACCO (MOSTLY SNUFF) CONTAINS AND
SUPPLIES NICOTINE
In the United States, four percent of adults consume smokeless tobacco,
mainly young men, compared with 19 percent of adults smoking cigarettes.

In Sweden, one gram of Swedish snuff (snus) held under the upper lip for over
an hour delivers the same nicotine as a cigarette does in five minutes. Snus is
very low in tobacco-specific nitrosamines (TSNAs) and in Sweden snus does not
cause mouth cancer. No smoke is inhaled, and unlike a cigarette, snuff does not
cause lung cancer, lung disease or heart attacks. Mortality risk is approximately 94
percent less than for cigarette smoking. Smokeless tobacco when used was twice as
successful in helping U.S. smokers quit as any type of NRT medication. (Chart 5).

PREVALENCE OF USE

In the U.S., based on a tradition of chewing tobacco and oral snuff, four percent
of adults in 2010 consumed one of these products, according to the National
Health Interview surveys.1 This compares with 19 percent of adults smoking cigarettes daily or less than daily in 2010. Snuff users have increased slightly over the
decade, but chewing tobacco use has not.
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Smokeless is mainly popular with men, young men (18-24 years of age) and the
less educated. In 2009, prevalence of smokeless tobacco use among men in some
states, such as West Virginia (17.1 percent) and Wyoming (16.9 percent), nearly
reached the national level of smoking prevalence among all adults (20.8 percent)
in that year. A minority of smokers reported also using smokeless tobacco.2

DOSAGE

British American Tobacco scientists report that nicotine in moist snuff is absorbed through the mouth mucosa achieving maximum blood levels in an hour,
which is how long Swedish snus users held the pouch in the mouth. One gram of
moist snuff results in nicotine absorption similar to that from a cigarette.3

MORTALITY RISK REDUCTION

Smokeless tobacco is safer, as no toxic volatiles are inhaled. Smokeless tobacco
(Swedish snus) reduces the overall excess risk from smoking by no less than 94
percent, perhaps more. Ninety percent is the conservative default estimate.4 One
estimate is for the risk to be 98 percent less than for smoking.5 Based on causes
of death in the United States for 2007, we estimate the excess mortality due to
smoking would be 94 percent reduced if snus reduced the smoking-attributable
risk excess for lung cancer and respiratory disease 100 percent, for cardiovascular risk 90 percent, for mouth and throat cancer 90 percent and for pancreatic
cancer 50 percent, respectively.6
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HEART DISEASE

Current snus use was not associated with increased risk of acute myocardial infarction when eight studies were pooled (totaling 2.3 million years of follow-up), and
although case fatality was higher in snus users, this may be confounded by lifestyle or
socioeconomic factors.7

CANCERS

In Sweden, the new case cancer rate, counting lung, pancreatic, and mouth
cancers in male smokers is some six times higher than for snus users.8 Smokeless
tobacco risk for mouth cancer has been reduced to near zero levels, probably by
attention to safe manufacturing practices designed to lower cancer-causing nitrosamines to levels stated in the industry’s own Gothiatek voluntary standard in
Sweden. Moist snuff carries less risk than for dry snuff, now little used.9 Smokeless
tobacco has been intimately involved in reducing male smoking rates in Sweden
and to a lesser extent in Norway; a process of Quit and Switch to snus.

SMOKELESS TOBACCO AS AN AID TO QUITTING

Smokeless tobacco can help smokers stop smoking and thus save lives, and not
just in Sweden. In a 2008 report of US smokers using various products as quitting aids, 73 percent who used snus succeeded in quitting, twice the success rate
for those using the nicotine patch, gum or inhaler (Chart 5). Less studied but also
potentially beneficial is the e-cigarette, which we will examine in detail in Part 3.

CHART 5. METHODS FOR SUCCESSFULLY QUITTING SMOKING
USED BY MEN IN THE 2000 NATIONAL HEALTH INTERVIEW
SURVEY, USA
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PART THREE
Electronic Cigarettes
Electronic cigarettes are nicotine inhalers designed to deliver nicotine
without the toxicants in cigarette smoke. Manufacturing quality varies but
is improving, and sales are rapidly increasing.
Mostly smokers want a safer way to smoke, or want e-cigarettes to help
them quit.
Electronic cigarette vapor appears chemically incapable of causing cancer
as cigarette smoke has done. E-cigarette vapor contains toxicants concentrations averaging less than one percent of the concentrations in tobacco
cigarette smoke.
E-cigarettes consist of a mouthpiece, a cartridge containing nicotine in a liquid,
atomizer and battery. They were invented in China, where most are still made—
hand-made, under variable quality control—and exported all over the world. The
liquid is equally important—nicotine in propylene glycol or glycerol, water, and
flavors. Brands vary as to the proportions of PG and VG (vegetable glycerol) in
the liquid. Many e-cigarette users tend to take one or two puffs quite frequently,
as the e-cigarette generates no flame and can be kept in the pocket.
Electronic cigarettes make it possible to enjoy inhaled nicotine without health
concerns, while enjoying flavors such as tobacco, menthol, coffee, or chocolate as
desired, without even lighting up.

42

106

Most smokers will see electronic cigarettes simply as vastly safer cigarettes.

THE ELECTRONIC CIGARETTE MARKET
GROWTH OF ELECTRONIC CIGARETTE SALES

Electronic cigarettes were first sold outside of China in 2007, and global sales
of electronic cigarettes reached an estimated two billion dollars in 2012, and
are expected to eclipse the 2.4 billion dollar global sales of nicotine medications
in 2013. The three leading electronic cigarette markets by value are the United
States, Russia, and Germany.1
In the United Kingdom electronic cigarette users are expected to number one
million by 2013. In 27 European Union (EU) countries in 2012, one percent of
adults used e-cigarettes regularly—about four percent of smokers,1 a remarkable
achievement within only five years. In the EU consumers spent an estimated
€400-€500 million on electronic cigarettes in 2011.
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In the United States annual sales have risen to between 250 and 500 million
dollars2 where six percent of smokers were using e-cigarettes in early 2012.3
First time nicotine vapers buy cigarette look-alike (analogue-equivalent) ecigarettes with tobacco extract flavor, and in some countries these are sold under
cigarette-similar brand names. This is sufficient to wean themselves off tobacco.
Created to miniaturize the e-cigarette, small batteries require a personal batterycharging case to last through the day.
The next generation of e-cigarettes, designed for connoisseurs, are bulkier, look
nothing like cigarettes, can cost $100 to $200, are often of stainless steel, and
provide larger batteries. Running costs are minimized by using nicotine liquid
from child-proofed 5 ml dropper bottles.

COMPETITORS, RIVALS, REGULATORS, AND HEALTH AGENCIES

The fledgling nicotine electronic cigarette industry as of 2013, faced opposition
from many quarters:
●● The cigarette industry’s profits are now under threat as smokers switch from
combustible tobacco to flameless electronic cigarettes. However, five major
tobacco companies or their subsidiaries are now selling or plan to sell electronic cigarettes, including Altria.4
●● The pharmaceutical industry’s medicinal nicotine sales and profits will diminish as smokers use electronic cigarettes as another kind of NRT.
●● Medical practitioners, quit-line advisors, and smoking cessation workers are
required by law to use licensed medicines from the pharmaceutical industry.
They will learn about e-cigarettes informally from patients.
●● Major anti-smoking groups in the United States currently oppose the sale of
e-cigarettes. They are funded by the pharmaceutical industry. They deeply
distrust the tobacco industry.
●● Governments looking to recoup future excise losses on declining tobacco sales
could be tempted to tax e-cigarettes. This would make electronic cigarettes
less price-competitive and would have the unwanted side effect of protecting
tobacco sales.
●● The World Health Organization’s Conference of the Parties to the WHO FCTC
(Framework Convention on Tobacco Control) as of 2012 encouraged Parties
(nations) to ban e-cigarettes, even including non-nicotine e-cigarettes, because
they could “undermine the de-normalization of tobacco use upheld by WHO
FCTC” and because their use “could be considered a direct or indirect promotion
of tobacco use” and “could hamper implementation of Article 8 (protection from
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exposure to tobacco smoke).”5 As of 2013, almost no country has legislation
in place to allow sale of nicotine products as a medicine or a tobacco product.
Many countries have responded with reflexive bans rather than creative, flexible regulation. Bans of e-cigarettes, based on harms that are minor compared to
smoking, are likely to perversely protect tobacco sales from competition.
●● Regulators have problems with electronic cigarettes, as they are neither
combustible tobacco products nor medicines. E-cigarettes neither pay tax like
tobacco products nor conform to medicinal and pharmaceutical standards. UK
law requires medicine regulators to promote public health, but in other countries medicine safety policy may not consider the reduction of tobacco sales as
part of their brief.
●● Smokers too, have had problems with the first generation electronic cigarettes; they want legal access to purchase better quality, longer lasting batteries, nicotine to match the label, efficient vaporization of nicotine, adequate puff
generation, and at a lower price.

PUFFING PATTERNS
Vapers tend to take larger and stronger puffs, and pause less between puffs
compared with smoking tobacco cigarettes, to maximize nicotine from each
puff of e-cigarette vapor.98
Two separate small studies measured puffs with the Cress Micro device
(Chart 6) show that whereas the average smoke flow or puff velocity of tobacco
cigarette smokers was 34 ml per second6a a faster flow of 52 ml per second was
required to activate the atomizer of common brands of electronic cigarettes in
FDA’s laboratories.
Goniewicz and other Polish scientists studied ten experienced vapers and recorded an average 70 ml per puff, greater than the 59 ml per puff noted for 22 tobacco
cigarette smokers. Duration of puff noted with tobacco cigarettes6a and e-cigarettes99 was 1.8 seconds, but some brands have atomizers that take longer to heat.

45

109

Nicotine and Health

METHODS FOR BENCH-TOP COMPARISONS OF E-CIGARETTE BRANDS
E-cigarettes glow only when puffed and require more draw: tobacco cigarettes
smolder between puffs. The puffing regimes used to machine test tobacco
cigarettes had to be adjusted for the shorter interval between electronic
cigarette puffs.
Until puffing parameters standards for testing electronic cigarettes are standardized internationally, Goniewicz’s observations in Table 3 are the de-facto
standard except that 3 seconds should be allowed as duration of puff, to prevent
under-reporting of toxicants from some brands.

CHART 6. CLINICALLY OBSERVED PUFF PATTERNS OF TOBACCO
AND ELECTRONIC CIGARETTES
Using Cress Micro flow meters.

Factory-made
tobacco cigarettes6a
n=22

Nicotine electronic
cigarettes7
n=10

Puffs per cigarette or session

14

15

Volume per puff, ml

59

70

Duration of puff, seconds

1.8

1.8

Inter-puff interval, seconds

19

10

Smoke flow, ml per second

34

52 to activate6

CLINICAL HARM AND SAFETY REPORTS
We know of no deaths due to use of these devices despite open sale of these
devices since 2007 in the United States and the United Kingdom and in other
countries, even though sales have greatly increased. Two cases of exploding
lithium batteries have been reported globally.
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ADVERSE EVENTS REPORTED TO FDA

From 2008 to 2012, eight out of 47 reports of adverse events on electronic
cigarettes received by the FDA were serious. These included pneumonia, heart
failure, and burns to the face from a battery explosion, and possibly an infant
choking fatally on a cartridge refill, chest pain and rapid heart beat.8

MAJOR RESPIRATORY EFFECTS

Most vapers are former smokers, many with chronic lung disease. One death
in a UK user due to interstitial pneumonia was reported in 2010, but the coroner
returned an open verdict as to whether this was due to e-cigarettes. One case of
lipoid pneumonia was reported, suspected to be due to glycerin-based fluids in
the electronic cigarette vapor.9

MINOR RESPIRATORY EFFECTS

Mild mouth and throat irritation and weak dry cough may occur after inhalation,
but as in the Sicilian clinical trials described below, respiratory symptoms waned
over time. These randomized controlled trials followed participants for six and 12
months, and found no serious adverse events attributable to electronic cigarettes.

LUNG FUNCTION

In 2012 a detailed study of thirty Greek smokers vaping an electronic cigarette
for five minutes found an increase of airway resistance and a decrease in the
fraction of expired nitric oxide (FENO) that was greater than for sham use. The
effects were about half that measured by the same authors in smokers exposed to
second-hand cigarette smoke in a car.10 11
The reduction in FENO was not confirmed by a further study in Greece in 2013
using a robust repeated measures design. Lung function was measured by spirometry before and after 30 minutes of active smoking or vaping, and after one
hour of passive smoking or passive vaping. Lung function was not significantly
decreased in 15 smokers using e-cigarettes, or in 15 never-smokers inhaling the
vapor of e-cigarettes or inhaling smoke; lung function was, however, significantly
decreased seven percent by active tobacco smoking.12

MINOR SYMPTOMS

One study examined 543 posts (mostly symptoms) from 481 users of an electronic cigarette forum in 2011. The comments were 80 percent negative, and 20
percent positive—as might be expected, as these sections are designed to deal with
complaints. The authors found that the generally negative short-term effects reported
by e-cigarette users “appear relatively minor compared to more serious long-term
conditions (e.g., cancer and stroke) that occur in conventional smokers.”13
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GENERAL HEALTH EFFECT

Most vapers responding to an online survey recruiting in 2013 mainly from
the same e-cigarette forum, as above, believed their health has been improved by
switching. Of over 1,044 vapers (38 percent vaping for more than one year), and
despite eight percent still smoking tobacco cigarettes, and 15 percent an occasional
cigarette: 73 percent reported improved ability to exercise, and 66 percent improved in their ability to do strenuous jobs after switching to e-cigarettes. Smoker’s
cough afflicted 67 percent but on e-cigarettes, only afflicted three percent.14

CARDIOVASCULAR EFFECTS
●● Arterial stiffness is not increased from vaping, as it is from smoking a cigarette.15
●● Red and white blood cells are not increased in the peripheral blood in the first
hour after an e-cigarette either actively or passively inhaled, as they were after
smoking a cigarette or passively inhaling cigarette smoke.16
●● Nicotine administered by electronic cigarette can relieve chronic idiopathic
neutrophilia (high white cell count, often due to smoking) by inducing successful smoking cessation.17

EFFECTS ON THE BRAIN

Nicotine in e-cigarettes reduces the urge to smoke and improves mood, working
memory,18 and prospective memory (remembering to execute a delayed intention
at a given time),19 consistent with previous research on nicotine.31 in Part One

TOXICOLOGICAL PROFILE OF
E-CIGARETTE LIQUID AND VAPOR
ACUTE POISONING RISK FROM E-CIGARETTE LIQUID
As little as 10 mg of nicotine is a fatal dose for a child and 40 to 60 mg for an
adult. Small 10 ml bottles of liquid for electronic cigarettes routinely contain
180 mg and skin absorption can be rapid. Child-proof caps are becoming
routine, but regulators should insist on fully child-proof designs.
Even 10 mg of nicotine—the amount found in 0.5 ml to 2 ml of bottled liquid nicotine
used for filling electronic cigarettes—is enough to kill a child. Since the taste is bitter
swallowing is less likely, and skin absorption is the main risk for adults and children. In
2012 bottled nicotine was sold on the Internet in concentrated solutions containing up
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to 8 g of nicotine, and 10 ml bottles of nicotine of 18 mg per ml were widely sold. These
bottles are sold with child-proof caps, but the device itself needs to be fully child-proof.
In the future, regulators are likely to only approve product designs that eliminate any possibility of child access to nicotine liquid.

TOXICOLOGICAL PROFILE OF E-CIGARETTE LIQUID

The chemistry of the liquid can change as it is vaporized, so tests of the liquid
are not adequate for a full safety report.
The most complete review of toxicology of e-cigarette liquid and vapour to date is
that of Burstyn. Over 9000 observations of highly variable quality were extracted
from peer reviewed and gray literature. He estimates actual exposures of vapers
to possible contaminants in vapour, using the formula mg per puff x 150 puffs per
day. For the few carcinogens detectable and measurable in the vapour, such as
acetaldehyde and formaldehyde, exposure was estimated in micrograms per day,
and for tobacco specific nitrosamines as a few nanograms per day.20

E-CIGARETTE VAPOR

E-cigarette fluid or “juice” is liquid over a wide range of temperatures, but
when small quantities are vaporized by the e-cigarettes atomizer (heater), the
puff of aerosol or mist comprises particles containing water and propylene glycol.
a) The particle size of the e-cigarette aerosol. Measurements of particle
size and number are comparable with tobacco smoke. An aerosol is a suspension
of liquid or solid particles in a gas. The undiluted particles of average mass in the
e-cigarette aerosol have particle diameters in the range 0.25-0.45 microns, and
particle numbers are in the 109 per cm3 range.21 With dilution in room air the
particles evaporate and the mist becomes an invisible vapor.
A further study argues that similar particle size should result in similar deposition patterns, and based on the International Commission of Radiological
Protection respiratory tract model, estimate seven to eighteen percent alveolar
particles depositing in the alveoli, with 73-80 percent lost by exhalation. These
particles would be propylene glycol.22
b) Intense testing of the Ruyan e-cigarette aerosol. Although the
Ruyan classic brand is sold in few countries today, it remains the brand most
intensively tested. In 2008-9 Health New Zealand arranged for 62 toxicants to be
tested, courtesy of British American Tobacco UK, with laboratory assistance from
Labstat International ULC, Canada.
●● Of 62 toxicants, 51 were non-detectable. The rest were found in negligible amount.
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●● No carbon monoxide (CO) was found in the vapor (nor increased in exhaled breath).
●● 1,3 butadiene, the leading carcinogen in cigarette smoke was not detected.
●● Hydrogen cyanide, the leading cardiovascular toxicant was not detected.
●● Tobacco-specific nitrosamines (NNN, NNK) were detected, but at low levels—
equivalent to the daily dose from using the nicotine patch and gum and over
300 times less than in Marlboro full flavor cigarette smoke.23
Toxicants in electronic cigarette vapor vary from negligible to non-detectable.
c) Volatiles and nitrosamines in 12 European e-cigarette brands. In
2013, Goniewicz and other Polish researchers reported tests on 12 brands of e-cigarette for presence of three aldehydes, toluene, xylene, two tobacco specific nitrosamines, and three heavy metals. Goniewicz tested 10.5 liters of vapor per toxicant.
The vapors contained toxicants at levels nine to 450 times lower than in cigarette smoke, and concentrations were in many cases comparable with trace
amounts found in a medicinal inhalator. There was 30- to 40-fold variation in
the range of toxicant yields across the 12 brands.24
Electronic cigarette brands high in nicotine yield were not the highest in toxicant
yields, thus judicious choice of brands could select the most effective and safest brand.
Regulation can encourage manufacturers to manufacture only the most satisfying and the safest e-cigarettes, by excluding all others from the market.
Further study of six brands showed that acetaldehyde was present in the vapor of
all six, but at a thousand-fold less than in cigarette smoke. Those e-cigarette brands
with glycerol in the liquid all generated acrolein and formaldhyde in the vapor.
Brands containing propylene glycol but not glycerol did not generate acrolein or
formaldehyde,25 but this requires confirmation. Increasing the voltage, taking
longer puffs, or dripping liquid onto a hot heating coil (atomizer) greatly increased
formaldehyde in the vapor.26 New style e-cigarettes with higher or adjustable
voltage may produce more toxicants, and test results on these second generation
e-cigarettes are not yet available.
d) Analysis of the vapor for metals and nanoparticles.
Carcinogens: Cadmium, nickel and hexavalent chromium are grade 1 human
carcinogens that are found in e-cigarettes. Cadmium levels are low. Nickel and
chromium are widely used as the alloy for the heating element. Heavy metal
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concentrations in e-cigarette vapor are low (Chart 7), 25-84 times lower than in
Marlboro full flavor cigarette smoke,27 and one to three times greater than in medicinal Nicorette inhalator vapor.
Tin: Talbot’s group purchased and examined a popular unnamed U.S. brand
minutely and found tin particles in the aerosol, attributed to the solder.28 High
use (880 puffs daily) exposure per day was equivalent to only four percent of the
upper limit for occupational eight hours continuous exposure.29
Nickel: Values for this brand and the other e-cigarette brands were mostly
lower and not, as claimed, higher28 than for cigarette smoke (Chart 7).
Nanoparticles: This group at the University of California used electron
microscopy to study the heating coil (atomizer) of this unnamed leading U.S. ecigarette brand in detail, and found the aerosol contained tin and other metals as
particles (Chart 7), some present as very small nanoparticles (< 100 nM diameter, which can penetrate cell membranes). The e-cigarette studied produced 4
billion nanoparticles per litre of vapor as opposed to 36 billion per litre of cigarette smoke.28 Some nanoparticles contained heavy metals.

CHART 7. HEAVY METALS IN SMOKE AND NICOTINE VAPORS,
MEAN CONCENTRATIONS, AND ESTIMATED DAILY EXPOSURE.
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Metallic concentrations and metallic fine particulate in e-cigarette aerosols
even at high e-cigarette use were below the permitted maximum for daily
exposure, and in the much the same range as for the medicinal inhalator. The
great variation in metal values across brands, suggests that regulation of ecigarettes would minimize vapers’ toxicant exposures.
Relative harm reduction: Switching from inhaling cigarettes smoke to
inhaling e-cigarette vapor would greatly reduce toxicant exposure. The World
Health Organization prioritized nine leading chemicals for “modest reduction” in
cigarette smoke over the coming years.32 By contrast, Chart 8 shows the percentage by which these cigarette gas emissions would be reduced by use of the Ruyan
classic e-cigarette brand, based on that brand’s emissions. The electronic cigarette on this basis is capable of achieving complete or near complete reductions in
all nine toxicants, rather than the modest reductions proposed for cigarette smoke.

CHART 8. EXPECTED REDUCTION IN LEADING TOXICANTS
INHALED IF THE SMOKER SWITCHED FROM SMOKING TO
VAPING

(for nine toxicants prioritised by World Health Organization’s TobReg Committee for reduction;32 nicotine adjusted, comparing the Ruyan Classic e-cigarette with Marlboro king size regular23, 27)

ENDS toxicant yields as % reduction of Mariboro regular yields
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RISKS OF LONG-TERM USE OF NICOTINE E-CIGARETTES
●● Assessment of mortality from smoking required 50 years of follow-up. With ecigarettes, although e-cigarette vapor contains negligible cigarette-type toxicants,
regulation is needed to minimize human exposure.
●● The question arises as to whether e-cigarettes if used by millions over their
lifetimes, could cause serious diseases not yet known. But diseases have
causes, and the priority is to eliminate or reduce vapers’ exposure to toxicants
already known.
●● Cigarette type toxicant gases. The aldehydes acrolein, acetaldehyde and
formaldehyde though in negligible quantity in e-cigarette vapor, remain the
main concern. If improved atomizers cannot greatly reduce these toxicants,
charcoal filters could do so.
●● Risk of cancer from heavy metals. The known carcinogenic heavy metals,
cadmium, nickel, and chromium, are measurable in aerosol (Chart 7) and comparisons are needed to compare the levels of metals in smokers’ and vapers’ body fluids,
for the levels of carcinogen-derivatives known as DNA adducts.
●● The active ingredient, pharmaceutical grade nicotine, has been used safely for over
25 years in nicotine gum.
●● The main carrier, propylene glycol (PG), has very low toxicity.
Maximum advisable dose of PG as a solvent for intravenous drugs has been estimated to be 69 g per 24 hours,33 which is equivalent to the PG in 100 e-cigarette
cartridges, whereas vapers mostly report consumption in the range of 0.5 to 5
cartridges per day. PG is metabolized to lactate and up to half is excreted unchanged in the urine. PG has been used in asthma inhalers, in foods and in skin
products. Glycerol also has a good safety profile and is an excipient for at least
one therapeutic inhalational product. Neither PG nor glycerol cause cancer.
●● What can be done? Regulation is needed to ensure 1) high purity for liquid ingredients,
2) minimal inhalation of toxicants, and 3) child-proofing to prevent acute poisoning.
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NICOTINE DELIVERY FROM
ELECTRONIC CIGARETTES
In 2012, some European brands delivered up to 50 micrograms of nicotine per puff, in
the lower tobacco cigarette range, but most fall far short.24 Some products are inconsistent
in nicotine delivery across the same brand, the same variant, and by cartridge or label.
In cartridge liquid. The nicotine content may range from zero through low,
medium, and strong. The nicotine in the cartridge liquid in many brands was less than
the label claimed.24 The usual strength was 18 mg or 1.8 percent of a 1 ml solution.
In vapor. E-cigarettes generate similar absorption of nicotine as tobacco
smoke whether smoked actively or passively, as measured by serum levels of
the nicotine-derivative cotinine (61ng/ml for active smoking, 2.4 to 2.6 ng/ml
for passive smoking, using 15 smokers for active smoking/vaping, and 15 neversmokers for passive smoking/vaping).12
A study of 16 European brands has shown that nicotine content of the cartridge and
vaporization efficiency can vary greatly by brand. On average 50 percent to 60 percent of
the nicotine in the liquid was vaporized, and in many brands much less.24 In bench-top
testing a day’s nicotine delivery from electronic cigarettes was compared with a tobacco
cigarette brand. From 300 puffs of one e-cigarette cartridge (20 episodes of 15 puffs)
nicotine delivery varied from 0.5 mg to 15.4 mg, as against 20 mg from 20 Marlboro king
size full flavor tobacco cigarettes. The brands tested thus delivered anything from 2.5
percent to 77 percent as much as the nicotine delivered by a regular cigarette.24
Delivery and absorption of nicotine. Our first clinical testing of the Ruyan
e-cigarette brand in 2008-9 showed low plasma absorption of nicotine. Later
brands tested on experienced users have shown absorption equaling tobacco cigarettes. FDA scientists found that 33 puffs of 100 ml each from an electronic cigarette without pause delivered 1 mg of nicotine6 (the same as one tobacco cigarette).
When e-cigarette users take more frequent puffs the atomizer stays hot and
adequate nicotine is absorbed.
In an Internet survey in 2011, 31 subjects (16 percent) returned a vial of saliva for
analysis. These experienced vapers used five nicotine refills per day, taking a median
200 puffs a day. Median cotinine level in these vials was 322 ng per ml, which
equates to 26 mg of nicotine per 24 hours,34 comparable to cigarette smoking.
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PASSIVE INHALATION OF ELECTRONIC
CIGARETTE VAPOR IN ROOM AIR
Electronic cigarettes used in planes or crowded situations are clearly not a
health risk. Their use may annoy those close by. Once people enjoy the benefits of smokefree laws, the social norm is not to smoke, and by implication,
not to vape either. Airlines have banned them, as security is their priority.
E-cigarettes do not produce sidestream smoke.
One e-cigarette releases 3 millionths of a gram of nicotine per cubic meter of
room air. Modern laboratories can detect such traces, but it is of no clinical
consequence.
Similarly, the chemistry of fine particulates in e-cigarette vapor argues
against it being harmful to health.
A cigarette smolders to produce sidestream smoke when not puffed, but the
heating element of an e-cigarette is only red-hot during each puff, and there is no
sidestream smoke emitted. Any “second-hand” vapor is exhaled propylene glycol
with a trace of nicotine.
In a recent study, smokers accustomed to using both types smoked first an ecigarette then a tobacco cigarette. Nicotine in the room air was three micrograms/
m3 after the electronic cigarette, and 32 mcg/m3 after the tobacco cigarette. For
carbon monoxide and volatile gases, the exposure levels for e-cigarettes were in
the same range as for not smoking.35
Nicotine in room air after vaping an e-cigarette is only 3 millionths of a gram
per cubic meter of air.
In another study, the toxicants profile of four brands of electronic cigarette
when applied to a poorly ventilated room of 40 m3 showed no significant risk
against hazard and cancer risk indices, whereas the tobacco cigarette tested
showed significant risk.36
Fine particulates. Visible electronic cigarette vapor, a white aerosol or mist,
is exhaled from the mouth, disperses and vanishes within seconds to become an
invisible vapor. The visible e-cigarette vapor consists of droplets (< 1 micrometer
diameter) of propylene glycol (PG) and glycerol in the same proportions as in the
liquid.37 Fine particulate is able to penetrate into the gas-exchange areas of the
lung, but size is not the only factor, and the nature of the particulate is important.
No harm has been reported due from water-soluble e-cigarette vapor or from the
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salt and water content of sea spray aerosol38 —or from PG mist, which was found
safe for inhalation by hospitalized children over months, and was highly effective in killing respiratory bacteria and the influenza virus.39 Unlike diesel, coal,
and cigarette smoke, electronic cigarette vapor on the evidence is not harmful to
health because of its particulates.

FREQUENTLY ASKED QUESTIONS
The answers to these questions will influence policy makers as to whether they want:
●● e-cigarettes banned or not (prohibition of e-cigarettes only leads to a grey
market, and to a policy at odds with the government’s tobacco control aims)
●● e-cigarettes sold as recreational products and medicines, or only as medicines.

QUESTION 1. DO E-CIGARETTES LEAD CHILDREN INTO
SMOKING?

On the evidence to date, the answer is no. The percentage risk of never smokers
using e-cigarettes (whether adolescents or adults) is near zero (Chart 9). However,
Chart 9 surveys were carried out before mass media advertising of e-cigarettes had
become established in early 2013.
In 2013, never smokers in Britain reported 0 percent (<0.5 percent) use of
e-cigarettes, whether adolescents or adults. Thus the chances of a never
smoker becoming addicted to e-cigarettes at any age in 2013 were virtually
zero. This is confirmed by surveys in other countries. (Chart 9)
Any e-cigarette use was confined mainly to smokers. Two percent of adolescent smokers used e-cigarettes more frequently than weekly and half used
them less frequently.

QUESTION 2. DOES VAPING ACT AS A GATEWAY TO CIGARETTES?
●● Less than 0.5 percent of never smokers have taken up e-cigarettes and fewer
still have moved from e-cigarettes to smoking. (Chart 12)
●● Although an important theoretical possibility, the risks so far are close to zero.
●● Adolescents face real and greater risks from continuing to start smoking tobacco.
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CHART 9. PREVALENCE OF E-CIGARETTE USE IN NEVER SMOKERS
Year

Ages
surveyed

2010

18 and
over

2010

18-49

2010-11

15-24

2013
2013

Survey

US National Online survey

Number
surveyed

Prevalence
% use in
past month

2,649

0.3

US Legacy Longitudinal smoker
cohort study, phone survey40

3,658

0.0

Poland, national sample, school
surveys41

13,250

1.4

Adults

Great Britain, national survey42

12,701

0

11-18

Great Britain national survey135

1,428

0

●● Fortunately never-smoking adolescents have shown no interest so far in vaping.
●● Gateways allow two-way traffic; many smokers are increasingly using e-cigarettes to exit smoking.
What can be done?
Various policies can be employed to protect adolescent never smokers
from e-cigarettes:
●● Prevention of glamorized e-cigarette advertising would discourage neversmokers from trying e-cigarettes (even though a ban might discourage smokers
from switching to e-cigarettes).
●● Cigarette taxes could encourage smokers to switch to vaping, as could graphic
health warnings on tobacco packaging.
●● Prohibit retailers from selling e-cigarettes—as is the law for tobacco sales.
●● Require manufacturers to warn consumers with package warnings that say,
for example, “This product contains nicotine and is addictive. Nicotine is not
known to cause cancer.”

QUESTION 3. DO ELECTRONIC CIGARETTES NORMALIZE OR
DENORMALIZE SMOKING?
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CHART 10. DIFFERENT VIEWPOINTS ON WHETHER E-CIGARETTES
DENORMALIZE SMOKING
A health promotion
view

A child

Vaping mimics and role-models smoking, and should be
discouraged.
There is no cigarette smoke odor, no lighting up, no use of
a cigarette lighter, and, as is especially likely to be remembered, no ash dropped.

A smoker

The e-cigarette is a cigarette look-alike, and he or she is likely to
try it—and may like it, possibly leading to quitting by switching.

Family view

A successful switch to e-cigarettes will denormalize smoking
for that smoker and for family, home, friends, and children.

Market view

By reducing cigarette sales in the U.S. in 2013, e-cigarettes are
beginning to seriously denormalize the sale of cigarettes.43

Research view

Now that research shows that e-cigarettes increase smoking cessation,44 it proves also that e-cigarettes denormalize being a smoker.

QUESTION 4. IS VAPING LESS ADDICTIVE
THAN SMOKING?

4.1 Addiction to e-cigarettes in never smokers: development of
addiction may be no less rapid than with first cigarettes.
A person who has not previously inhaled nicotine and who starts using e-cigarettes might expect to become addicted as rapidly as adolescents smoking their
first cigarettes (Chart 3). In fact as e-cigarettes are less harsh, it is possible that
e-cigarette nicotine could be inhaled more easily and more rapidly, making for a
more rapid onset of addiction.
As Chart 10 shows, zero percent of never-smoking adolescents are using ecigarettes but more may do so if e-cigarette companies continue to glamourize
e-cigarettes in the mass media.
4.2 Electronic cigarettes decrease addiction to tobacco.
For ex- or current smokers, vaping is less addictive than smoking;
e-cigarette use reduces cravings for, and consumption of, tobacco.
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In 2009 a randomized controlled trial at the University of Auckland showed
that a nicotine electronic cigarette reduced the urge to smoke for up to an hour,
more than a zero-nicotine electronic cigarette, and more than a nicotine inhalator, but not nearly as much as a tobacco cigarette.45
In 2013 an online survey of 1,027 e-cigarette users, 95 percent of those who
were now ex-smokers reported craving for tobacco cigarettes had decreased since
they switched. Cravings for tobacco decreased 70 percent in the 14 percent still
smoking tobacco. In over half of those still smoking tobacco, tobacco consumption “decreased dramatically.”46
Vapers who had quit smoking altogether by using e-cigarettes, however, had
started to smoke at an earlier age, which may explain their higher addiction
scores than vapers who also smoked.)46
On interviewing vapers as to current and past experiences, a hundred experienced
vapers gave their average time from waking to first vape as 38 minutes, as against 24
minutes average from waking to the first cigarette when they used to smoke.47
4.3 Most e-cigarette users quit e-cigarettes without becoming
permanent vapers.
Of those using e-cigarettes for quitting tobacco, only a minority become long term
vapers. In its 2013 population survey in 2013, Action on Smoking and Health London
found that while eight percent of ex-smokers had quit smoking using e-cigarettes, five
percent used them temporarily, and only three percent still used e-cigarettes.42
Product improvements and promotions could increase the proportion of vapers
who take up vaping long term.

QUESTION 5. DO E-CIGARETTES RESULT IN DUAL USE?

Is dual use a problem? Dual use of cigarettes is harmful, as even a few
cigarettes a day increase mortality risk (Chart 4), and so to obtain the full health
benefit from using e-cigarettes, the switch needs to be complete. On the other
hand, dual use may be the norm at the start of the switching period.
What can be done? Taxation on tobacco and graphic health warnings
encourage people to fully quit smoking. Regulation of e-cigarette packaging and
health warnings on e-cigarette packaging could warn vapers of the dangers of an
incomplete switch.
What not to do. Restricting access to e-cigarettes would favor reversion to smoking.
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CHART 11. PERCENTAGE OF E-CIGARETTE USERS WHO
CURRENTLY SMOKE: DUAL USE
Year

Ages
surveyed

Survey

Number
surveyed

Prevalence:
% smoking

2010

18 and over

US National Online survey40

2,649

4.1 (past 30
days)

2010

18-49

US Legacy Longitudinal smoker
cohort study, phone survey40

3,658

6.1 (ever use)

2010

Adults

US Consumer Styles. Past
month users of e-cigarettes48

115

6.3

2010-11

15-24

Poland, national sample,
school surveys41

13,250

15.3

2011

Adults

Experienced vapers, face to
face interviews, some cigarette use in past 30 days47

104

22

2013

Adults

Online survey of vapers14

1044

8.0

2013

Adults

Great Britain, national population-based survey42

12,701

11.0

2013

Adults

On-line survey of e-cigarette
users.18

1338

14

ELECTRONIC CIGARETTES
FOR SMOKING CESSATION
Electronic cigarettes fit where cigarettes once did, with much less harm.
Many may vape for life, just as many smoke for life.

E-CIGARETTES AS QUITTING AIDS IN BRITISH ADULTS IN 2013

Approximately 20 percent of British adults in 2011 smoked cigarettes.50 Chart
12 shows that 7 percent of adults (35 percent of smokers) still smoked after trying
vaping, while approximately 1 percent (100,000) of adults (3 to 8 percent of
smokers) had used vaping to successfully quit smoking.
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For British smokers from 2012 to 2013, the percentage of smokers who had
ever vaped increased from 22 percent to 42 percent and the number vaping
and quit increased from one percent to three percent approximately of the
smoking population. Thus for the extra 16 percent of smokers taking up
vaping, an extra two percent quit and were still vaping, which would tend to
lock in the decision to quit. A decline in national smoking prevalence in 2013
would be expected if the survey results are correct.

ELECTRONIC CIGARETTES AS QUITTING AIDS IN EUROPE

In 2012, a survey of 4470 smokers across the 27-member European Union who had tried
to stop smoking in the previous 12 months showed that 66 percent had tried to stop unaided,
22 percent had used NRT, 7 percent had used health services, 7 percent had used electronic
cigarettes.50 Data was not available on the success rate for these recent quit attempts.
In Europe during 2011-12 electronic cigarettes as an aid for
quitting attempts, became as popular as health services.

ELECTRONIC CIGARETTES AS QUITTING AIDS IN THE UNITED STATES

In a nationally representative survey in 2011 of 1,836 smokers and recent exsmokers, 8 percent had used e-cigarettes in the past month, but there was no
association of use with increased quitting of tobacco. However, unsuccessful quitters were more open to using e-cigarettes in future, and those intending to quit in
future had a higher interest in e-cigarettes than those not planning to quit.51
Of 2,476 ever users of e-cigarettes using tobacco cessation quit lines in various states
in 2011-12, 31 percent of callers had used e-cigarettes. Most callers were mailed NRT,
but e-cigarettes were not FDA approved and not part of the treatment protocol. Of
those using e-cigarettes for a month or more, 22 percent quit for the past 30 days; for
never users of e-cigarettes, 31 percent quit, but due to confounding factors the authors
did not draw firm conclusions about the effectiveness of e-cigarettes for quitting.52
In a focus group, 11 e-cigarette users, asked open-ended questions about ecigarettes, said e-cigarettes helped quit smoking by providing bio-behavioural
feedback, social benefits, hobby elements, personal identity, and distinction
between smoking cessation and nicotine cessation.53

ELECTRONIC CIGARETTES IN PATIENTS WITH SCHIZOPHRENIA

Bupropion or varenicline may not be suitable to prescribe for mentally ill patients
for smoking cessation, and some form of nicotine is required. In Sicily, e-cigarette
use over 52 weeks decreased average cigarette consumption from 30 to 15 per day,
without significant side effects and without increase in symptoms for 14 patients with
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CHART 12. EVER USERS OF ELECTRONIC CIGARETTES,
BRITISH ADULTS, 2013*42
Smoking and vaping status

Percentage of smokers or of
ex-smokers*

Estimated % of
adult population*

Has not tried vaping

65 percent of smokers

13.0

Remained a smoker after
trying vaping

24 percent of smokers

4.8

Smoker and vaper

11 percent of smokers

2.2

Ex-smoker, ex-vaper

5 percent of ex-smokers

1.2

Ex-smoker and vaper

3 percent of ex-smokers

0.7

Ever –vapers

45 percent of smokers

8.9

Current vapers

2.9

Exclusively vapers

0.7

*Based on the 91 percent of smokers who were aware of e-cigarettes

chronic schizophrenia patients who smoked not intending to quit. Two quit smoking
and were still quit when surveyed.54 This is a small non-randomized study without
controls, and the first of its kind.

RANDOMIZED CONTROLLED TRIALS (RCTS)

Trials up to 2013 have been encouraging though not proof that electronic cigarettes help
smokers quit. Additional, larger studies are presently planned, recruiting or underway.
Against the conventional wisdom, these or similar devices are reported to succeed
with and without nicotine, despite low levels of plasma nicotine initially reported,
and with and without a desire to quit, though the numbers are small. A problem for
clinical trials is selecting a product that guarantees to delivers sufficient nicotine.
Randomized controlled trials are considered the gold standard.
1) In 2009, a cross-over RCT trial at the University of Auckland evaluated the electronic cigarette’s ability to reduce the urge to smoke in overnight tobacco-deprived
smokers and found that the nicotine electronic cigarette had a similar effect to a medicinal nicotine inhaler, despite low plasma nicotine levels attained. The zero nicotine
e-cigarette also reduced the urge to smoke.45
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2) In 2011, a RCT with six months follow-up at the University of Catania, Sicily on
40 smokers who had failed to quit smoking in a hospital programme showed that
the e-cigarette substantially halved cigarette consumption for the total cohort, and
22.5 percent quit smoking altogether, without causing significant side-effects.55
3) A further RCT with 12 months follow-up of 300 smokers in Sicily who were unwilling to quit showed that 13 percent quit on high nicotine cartridges as against four percent
who quit on zero nicotine at 12 months, and all groups reduced cigarette consumption.56
4) The Auckland New Zealand trial, the first to compare e-cigarettes with nicotine patches, shows comparable success in helping smokers to quit and no serious
reactions due to e-cigarettes.44
Of 657 smokers randomly allocated to e-cigarettes or nicotine patch use for 13 weeks,
and after three months further follow-up, 7.3 percent quit smoking using nicotine e-cigarettes, 5.8 percent using nicotine patches, and 4.1 percent using placebo e-cigarettes (The
differences were not significant). More than half the nicotine e-cigarette users reduced
cigarette consumption by half, significantly more than for patch users. Nine in ten users of
e-cigarettes said they would recommend it to friends wishing to quit smoking.
Adverse reactions were no different for e-cigarettes and nicotine patch, and no
major reactions were attributable to either product. Of smokers allocated to use
e-cigarettes, 40 percent liked their cigarette-like qualities, sensory familiarity and
perceived health benefits, taste, absence of cigarette odor, and ease of use.
The e-cigarette used in this trial provided only 20 micrograms of nicotine per
standard puff vs. up to 50 micrograms from cigarette look-alike brands currently
sold internationally. Moreover, users consumed an average one e-cigarette refill
daily, around 20 percent of the nicotine from cigarette smoking.

STAGES OF SWITCHING TO QUIT

Some smokers wanting to quit smoking may buy electronic cigarettes as cessation aids and use them to Quit and Switch. Success is aided by making an executive decision to stop smoking.

Stage 1. Switching and stopping smoking. Cigarette consumption is
reduced, e-cigarette consumption increases.
Stage 2. Fully smoke-free, and reducing nicotine. Free of the risks of
smoking, the ex-smoker now decides at leisure what nicotine strength of e-cigarette
is most satisfying, and continues for three to six months to ensure no relapse.
Stage 3. Nicotine and tobacco-free. Uses a zero nicotine e-cigarette, and not
smoking any tobacco, the ex-smoker may now choose to continue with nicotine free
e-cigarettes or to dispense with them. A nicotine-free substitute can assist quitting.57

63

127

Nicotine and Health

REGULATION OF ELECTRONIC CIGARETTES
Among countries where e-cigarettes are sold there is widespread agreement on the need for some regulation, and widespread disagreement as to
the whether they should be sold for pleasure or medications or both, and
whether the regulation should be light or heavy.
Countries with bans in place may eventually permit sales once they see ecigarette sales reducing tobacco cigarette sales in Europe and the U.S.
Under the 2009 U.S. Family Smoking Prevention and Tobacco Control Act,
nicotine, even when sold on its own is considered a tobacco product because it
was made from tobacco. U.S. courts have held that nicotine electronic cigarettes
come under that same Act, rather than under the Food, Drug, and Cosmetic Act58;
however, the Food and Drug Administration regulates all tobacco, nicotine, and
nicotine replacement therapy (NRT) products and has also asserted its intention
to regulate electronic cigarettes.
Important questions remain.
1) Whether nicotine electronic cigarettes should be banned from
sale in the meantime - and how long the ban should continue: Canada,
Australia and New Zealand have banned sales of nicotine electronic cigarettes
but permit import for personal use. In Canada despite the sales ban in 2009, by
2013 at age 16-30 years 33 percent of smokers had tried electronic cigarettes; 14
percent of smokers had used them in the past 30 days, as had one percent of nonsmokers.59 In New Zealand, the legal sale of non-nicotine electronic cigarettes
means wasteful purchases by desperate smokers, with no provable public health
benefit because the active ingredient is banned. Prohibition as a practical policy
for e-cigarettes is discussed extensively but found untenable by Etter, a political
scientist and professor of public health (see Bibliography).
2) Whether e-cigarettes should be sold to deliver nicotine for recreation
and pleasure, and sold as freely as cigarettes; or sold only as medicines.
3) Whether regulation can be light-touch so as to raise standards
and not so onerous that improved products cannot reach the smoker:
●● General sale provisions under consumer protection laws usually require
the product to be reasonably safe, to be fit for purpose, and to be true to
label. In Sweden the industry has adopted a voluntary standard for snus, the
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Gothiatek standard. The standard has been raised over time. Such a standard
could be useful for e-cigarettes. Some electronic cigarette brands could
progress to regulation.
Tobacco firms already control 99 percent of the nicotine supply, and the firms
could soon dominate the growing e-cigarette market. Unless constrained by the
laws of the country concerned, tobacco firms could raise electronic cigarettes
prices and their profit, decreasing the incentive for smokers to switch to safer
products, and protecting firms’ tobacco cigarette sales revenue from competition.
●● Medicinal regulatory standards require medicines to be free of toxicants,
and for the manufacturer to certify that the medicine is produced under license
at a site operating under good manufacturing practices. With current designs and
materials it may be difficult to completely eliminate all toxicants from e-cigarette
vapor, but the door should be left open should any manufacturer be able to afford
to take safety and manufacturing responsibility to a higher level.
●● Light-touch regulation is likely to require some proof of drug efficacy, and
the standard (pharmacokinetic) method is to measure plasma nicotine during
and after use of the drug. This is costly, and few brands have been tested.
In Sweden, tobacco cigarettes, cans of snus, nicotine patches, and gum can
all be sold across the counter in the same shop. Electronic cigarettes could be
sold the same way.

MANUFACTURING STANDARDS

Several refills may be required daily but the content per refill is not standardized. One cartridge may produce 150 to 300 puffs or more of vapor, but there is
no standard or regulation to enforce this, or to ensure adequate nicotine delivery.
Electronic cigarettes vary in quality, and the product is still evolving. A switch
from selling cartridges to selling disposable cartomizers (cartridge-atomizers) has
ensured atomizers no longer need replacement. Reducing e-cigarette length and
weight to mimic a tobacco cigarette has resulted in smaller batteries with lower
capacity, but which often do not last a full day’s vaping. Vaporization efficiency of
popular electronic cigarette brands, if improved to match the best now available,
would further increase the readiness of smokers to switch.
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THE TIPPING POINT: NICOTINE
E-CIGARETTES VERSUS TOBACCO
Cigarette volumes sold in the United States are now decreasing more rapidly
than before, partly due to electronic cigarette sales, which are credited with
an additional one percentage point decrease below the usual trend over
recent years. As sales of electronic cigarettes continue to increase, cigarette
volumes sold are likely to decrease slightly more steeply. Four major tobacco
companies will be selling electronic cigarettes by the end of 2013; they will
soon dominate that market and ensure increased quality of product, wide
distribution, and further increases in electronic cigarette sales.
What is not clear is the proportion of current smokers who eventually become
vapers and how long will they vape before losing interest and becoming ex-vapers.
Will the new vapers simply use electronic cigarettes to quit smoking, or will
they go on to enjoy vaping as a safe way to continue to enjoy inhaling nicotine?
In either case, there are public health benefits, because fewer cigarettes are
smoked. Cigarette makers will aim to make e-cigarette nicotine refills attractive enough to generate repeat sales.
The recent move of five major tobacco manufacturers (Altria, British American
Tobacco, Imperial Tobacco, Lorillard, and Reynolds American) into the electronic
cigarette market means electronic cigarettes are here to stay, as these firms have
the capacity to rapidly fund, develop, and market improved products that can
overcome current regulatory barriers. These firms also have the networks to sell
nicotine refills daily, possibly jostling for display space alongside cigarettes at the
nearest corner shop.
The tipping point may have been reached in the United States in the first
quarter of 2013, when increasing electronic cigarette sales accounted for an
estimated one percent decrease (out of a six percent decline) in national industrywide cigarette sales (equal to 600 million cigarettes not sold).60
By showing they can reduce cigarette consumption, e-cigarettes will gain public
support and public health credibility. E-cigarettes will still need much further research
and regulations to guarantee safety of the product.
The achievement of the public health community has been to make cigarette
smoking less popular and less desirable, so that cigarette sales have declined, so
that the manufacturers are seeking alternatives to replace the revenues lost. As
virtually any alternative is safer than cigarettes, their moves into less harmful
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products such as electronic cigarettes and smokeless tobacco are difficult to
criticize. Their motive is still profit, but the move would be good for public health.
The public health community may regard it as galling and an affront to natural
justice that its bête noire, the tobacco industry, whose products have killed 100
million people last century, will now be applauded for selling harm reduction
electronic cigarettes.
Public health people are now well positioned to propose tougher than ever policies to reduce the continued sale of deadly cigarettes and encourage research and
sale of less harmful substitutes. By advocating an approach based on “out with
the bad, in with the good” they can expect increasing public support.
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Key messages for policy makers
The current confusion around nicotine and misinformation around the risks
of smokeless would be greatly improved by wide publicity for statements such as
these:

MORTALITY RISKS AND CANCER RISKS VARY GREATLY BY
PRODUCT
●● Cigarettes and smoking tobacco are the most deadly recreation products on
shop shelves.
●● Two thirds of persistent smokers die from their smoking, losing on average, over
10 years of lifespan.12, 37 in Part One
●● Nicotine has been widely used as a medicine since 1984 and is safe at the doses
used in medicines.
●● Nicotine products do not cause cancer or lung cancer, lung or heart disease.
●● By contrast, tobacco smoking is the main cause of lung cancer, the leading
cause of cancer deaths.

ADDICTION SCIENCE
●● Virtually all tobacco smokers are addicted.
●● Cigarette smoking is highly addictive, and more than nicotine by itself (the
spectrum of addiction, Chart 2).
●● Nicotine is the main cause of addiction to tobacco, but it does not act alone,
aided by rituals and behavioral habits and possibly by other substances in
tobacco and smoke.

INFORMATION FOR SMOKERS

Smokers switching to electronic cigarettes can reduce inhaled toxicants by approximately 99 percent. Smokers switching to smokeless can reduce their risk of
dying sooner than non-smokers by about 95 percent.
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Aromatic hydrocarbons in second-hand vaping: our response published today in
International Journal of Hygiene and Environmental Health
By Dr Farsalinos
Many of you have probably seen the latest study on second-hand vaping published in International
Journal of Hygiene and Environmental Health
. A group of German researchers evaluated emissions from ecigarette use by asking volunteers to vape in a 45m3 clean and well-ventilated room. They measured baseline
environmental pollutants on day 1 and on days 2 to 5 when users consumed 4 different types of e-liquids (2
of them with and 2 without nicotine). The main findings from the study were that PAHs were elevated by
20% compared to baseline, and, once again, particulate matter was found at high levels and with very small
size.
I prepared a letter to the editor about this study, which was accepted and published today, after the
peer-review processwas finalized. We presented and emphasized the main limitation of their protocol design,
that the baseline conditions were not evaluated just before e-cigarette use but on a separate day. We noted
that environmental levels of PAHs have a significant day-to-day variability; therefore, it is highly likely that any
differences were associated with changes in environmental conditions. Characteristically, the authors
found lower PAHs levels after using a non-nicotine liquid compared to baseline, which of course cannot be
considered as an indication that e-cigarette use may reduce environmental pollution! Moreover, we noted that
levels of urinary 3-HPMA (a metabolite of acrolein) were elevated only after use of nicotine-containing eliquids. There is no scientific justification for this, since acrolein is produced from thermal degradation of
glycerol and not from nicotine. Another problem we noted was associated with the reported elevations in
exhaled FeNO levels. This is in direct contrast with the findings by Vardavas et al; however, both groups
presented their findings as an indication of inflammatory response! We specifically mentioned that all
participants had exhaled FeNO levels within normal limits (both before and after e-cigarette use) with the
exception of one participant whose baseline levels were also elevated. Moreover, no placebo was used to
evaluate for the possibility of chance changes in exhaled FeNO. The issue of particulate matter (PM) was
once again mis-presented, by implying that PM from e-cigarette emissions is similar to smoking or
environmental pollutant PM. In reality, e-cigarettes emit mainly propylene glycol and glycerol microparticles,
which is completely irrelevant to the combustible and toxic chemicals which constitute what we usually call
PM. Finally, the issue of nicotine intoxication was grossly exaggerated by presenting the myth of the 40-60mg
lethal dose of nicotinehis was addressed in our letter too.
It was interesting to read the response of the authors to our letter. They noted that outdoor PAHs are
usually at levels 20 to 500 times lower than what they measured indoors. So, they support that the difference
cannot be associated with variations in outdoor pollution. However, they do not explain why such high levels
of PAHs were measured indoors. That was supposed to be a clean and well ventilated room, and meticulous
cleaning was performed after each vaping session. Unless they did the measurements in a kitchen of a
restaurant (where oils are burned all day) it is hard to understand where all these PAHs came from. In any
case, it is fundamentally wrong to check for baseline conditions on a different day and without the subjects
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inside the room. This principle was correctly followed in the study by Schripp et al, who found that
formaldehyde was emitted from the breath of the participant and not from the e-cigarette aerosol. For the
issue of acrolein metabolite measured in urine, they consider the change after nicotine-free vaping as slightly
significant. But the p value they report (0.06) is not statistically significant, therefore any change has
absolutely no meaning and should not be reported. For FeNO, they mentioned that there is no need to use a
placebo because “There were also no measurement procedures that are known to bias FeNO.” This is an
unprecedented statement, and of course has absolutely no scientific basis. For the issue of PM, they
acknowledged that the composition is different, and added that “it cannot be deduced from this, that longterm inhalation of 1,2-propanediol nano-droplets must be completely safe.” Well, in a similar way we can
support that there is currently no evidence showing that inhalation of 1,2-propanediol (PG) nano-droplets is
unsafe.
I think it is important that any scientific studies with serious methodological issues must be noted and
presented through letters to the journals, and we will continue in our efforts to expose the truth and to raise
concerns about errors in published research.
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Conclusion of New Glantz Study on Electronic
Cigarettes is Junk Science
A new study published online today in JAMA Pediatrics purports
to provide data showing that electronic cigarettes are "aggravating
the tobacco epidemic among youth."
The article reports the results of a cross-sectional sample of
adolescents interviewed in 2011 and 2012 in the National Youth
Tobacco Survey. Youths were asked to report their smoking status
as well as their e-cigarette use, both any use and current use (at
least once in the past month).
The study finds that e-cigarette use is associated with smoking
status. In addition, e-cigarette use is associated with heavier
smoking and with fewer periods of smoking abstinence.
The study concludes that "e-cigarette use is aggravating rather
than ameliorating the tobacco epidemic among youths."
(See: Dutra LM, Glantz SA. Electronic cigarettes and conventional
cigarette use: a cross-sectional study. Published online March 6,
2014. JAMA Pediatr. doi:10.1001/jamapediatrics.2013.5488.)
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Cease and Desist: Clive Bates Tells
Glantz to Stop...

The authors of this study make one of the most cardinal errors in
all of epidemiology. They ignore the principle that "correlation
does not equal causation."
Here, they find a correlation between e-cigarette use and higher
and more sustained levels of smoking. But because this is a crosssectional study, they cannot determine which came first. In other
words, what is the direction of the causal relationship? Does the ecigarette use precede, and cause, the smoking? Or does the
smoking precede, and cause, the e-cigarette use?
The problem is that in this cross-sectional study, there is no way to
determine the direction of the observed relationship.
The authors admit this in the paper. They write: "This is a crosssectional study, which only allows us to identify associations, not
causal relationships."
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Furthermore, later in the paper they reinforce this point more
specifically, writing: "the cross-sectional nature of our study does
not allow us to identify whether most youths are initiating
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smoking with conventional cigarettes and then moving on to
(usually dual use of) e-cigarettes or vice versa...".

► 2012 (214)

Thus, the authors readily acknowledge that it is impossible from
this study to determine whether or not e-cigarettes lead to
smoking or whether smoking leads to e-cigarette experimentation.

► 2010 (220)

Nevertheless, this does not stop the authors from drawing a
conclusion. They conclude, despite their acknowledged inability to
draw such a conclusion, that: "e-cigarette use is aggravating
rather than ameliorating the tobacco epidemic among youths."
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► 2009 (269)
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► 2006 (395)
► 2005 (281)

In other words, despite acknowledging that they cannot tell from
their study whether e-cigarette use precedes smoking or whether
smoking precedes e-cigarette use, they nonetheless draw the
conclusion that e-cigarette use precedes smoking.
In my view, there is only one possible explanation for this: Dr.
Glantz is no longer playing by the rules of science. He is now a
man on a mission: to destroy the e-cigarette industry and to
remove e-cigarettes as an option for smokers trying to quit. He has
apparently drawn the pre-determined conclusion that e-cigarettes
are aggravating the tobacco epidemic among youth, and he will
stop at nothing to draw this conclusion and disseminate it to the
public.
Apparently, the science no longer matters. You can acknowledge
that a study does not allow you to determine the direction of a
relationship, but then go ahead and draw such a conclusion
anyway. Frankly, this is junk science, and it is just as bad as what
we have attacked the tobacco industry for doing in years past.
Whether e-cigarette use precedes smoking or smoking precedes ecigarette use is a critical question, but it is one which needs to be
answered through longitudinal research. We need studies that
follow the trajectory of teen tobacco/e-cigarette use over time.
That is the only way to determine which comes first.
The problem with what Dr. Glantz has done is that he is already
disseminating the "answer" to this important research question
without having actually done the research. That obviates the need
to do the research because it is too late. The answer has already
been disseminated, and it is going to affect important public
policy as well as clinical decisions.
Another problem with what Dr. Glantz has done is that it is
fundamentally dishonest. He is essentially lying to the public
about the science regarding electronic cigarettes. He knows full
well - as he acknowledges in the paper - that this study provides no
answer regarding whether e-cigarettes precede and lead to
smoking or whether youths who are heavier and more dependent
smokers are more likely to experiment with e-cigarettes.
Nevertheless, he is telling the public that he has answered the
question and that the answer is that e-cigarette use precedes and
leads to smoking. This is tantamount to lying to the public.
The rest of the story is that this is what the tobacco industry used
to do. It is not how we in tobacco control should be conducting
our business.
Posted by Michael Siegel at 11:06 AM
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Notes from the Field: Calls to Poison Centers for
Exposures to Electronic Cigarettes — United
States, September 2010–February 2014
Weekly
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Kevin Chatham-Stephens, MD1, Royal Law, MPH2, Ethel Taylor, DVM2, Paul Melstrom, PhD3,
Rebecca Bunnell, ScD3, Baoguang Wang, MD4, Benjamin Apelberg, PhD4, Joshua G. Schier,
MD2 (Author affiliations at end of text)
Electronic nicotine delivery devices such as electronic cigarettes (e-cigarettes) are batterypowered devices that deliver nicotine, flavorings (e.g., fruit, mint, and chocolate), and other
chemicals via an inhaled aerosol. E-cigarettes that are marketed without a therapeutic claim by
the product manufacturer are currently not regulated by the Food and Drug Administration
(FDA) (1).* In many states, there are no restrictions on the sale of e-cigarettes to minors.
Although e-cigarette use is increasing among U.S. adolescents and adults (2,3), its overall
impact on public health remains unclear. One area of concern is the potential of e-cigarettes to
cause acute nicotine toxicity (4). To assess the frequency of exposures to e-cigarettes and
characterize the reported adverse health effects associated with e-cigarettes, CDC analyzed
data on calls to U.S. poison centers (PCs) about human exposures to e-cigarettes (exposure
calls) for the period September 2010 (when new, unique codes were added specifically for
capturing e-cigarette calls) through February 2014. To provide a comparison to a conventional
product with known toxicity, the number and characteristics of e-cigarette exposure calls were
compared with those of conventional tobacco cigarette exposure calls.
An e-cigarette exposure call was defined as a call regarding an exposure to the e-cigarette
device itself or to the nicotine liquid, which typically is contained in a cartridge that the user
inserts into the e-cigarette. A cigarette exposure call was defined as a call regarding an
exposure to tobacco cigarettes, but not cigarette butts. Calls involving multiple substance
exposures (e.g., cigarettes and ethanol) were excluded. E-cigarette exposure calls were
compared with cigarette exposure calls by proportion of calls from health-care facilities (versus
residential and other non–health-care facilities), demographic characteristics, exposure routes,
and report of adverse health effect. Statistical significance of differences (p<0.05) was assessed
using chi-square tests.
During the study period, PCs reported 2,405 e-cigarette and 16,248 cigarette exposure calls
from across the United States, the District of Columbia, and U.S. territories. E-cigarette
exposure calls per month increased from one in September 2010 to 215 in February 2014
(Figure). Cigarette exposure calls ranged from 301 to 512 calls per month and were more
frequent in summer months, a pattern also observed with total call volume to PCs involving all
exposures (5).
E-cigarettes accounted for an increasing proportion of combined monthly e-cigarette and
cigarette exposure calls, increasing from 0.3% in September 2010 to 41.7% in February 2014.
A greater proportion of e-cigarette exposure calls came from health-care facilities than
cigarette exposure calls (12.8% versus 5.9%) (p<0.001). Cigarette exposures were primarily
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among persons aged 0–5 years (94.9%), whereas e-cigarette exposures were mostly among
persons aged 0–5 years (51.1%) and >20 years (42.0%). E-cigarette exposures were more
likely to be reported as inhalations (16.8% versus 2.0%), eye exposures (8.5% versus 0.1%),
and skin exposures (5.9% versus 0.1%), and less likely to be reported as ingestions (68.9%
versus 97.8%) compared with cigarette exposures (p<0.001).
Among the 9,839 exposure calls with information about the severity of adverse health effects,
e-cigarette exposure calls were more likely to report an adverse health effect after exposure
than cigarette exposure calls (57.8% versus 36.0%) (p<0.001). The most common adverse
health effects in e-cigarette exposure calls were vomiting, nausea, and eye irritation. One
suicide death from intravenous injection of nicotine liquid was reported to PCs.
Calls about exposures to e-cigarettes, which were first marketed in the United States in 2007,
now account for 41.7% of combined monthly e-cigarette and cigarette exposure calls to PCs.
The proportion of calls from health-care facilities, age distribution, exposure routes, and report
of adverse health effects differed significantly between the two types of cigarette.
This analysis might have underestimated the total number of e-cigarette and cigarette
exposures for several reasons. Calls involving e-cigarettes or cigarettes and another exposure
were excluded, and the code indicating a case of e-cigarette exposure might have been
underused initially. In addition, health-care providers, including emergency department
providers, and the public might not have reported all e-cigarette or cigarette exposures to PCs.
Given the rapid increase in e-cigarette-related exposures, of which 51.1% were among young
children, developing strategies to monitor and prevent future poisonings is critical. Health-care
providers; the public health community; e-cigarette manufacturers, distributors, sellers, and
marketers; and the public should be aware that e-cigarettes have the potential to cause acute
adverse health effects and represent an emerging public health concern.
1EIS officer, CDC; 2Division of Environmental Hazards and Health Effects, National Center for
Environmental Health, CDC; 3Office on Smoking and Health, National Center for Chronic
Disease Prevention and Health Promotion, CDC; 4Center for Tobacco Products, Food and Drug
Administration (Corresponding author: Kevin Chatham-Stephens, xdc4@cdc.gov, 770-4883400)
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stated its intention to issue a proposed rule extending FDA's tobacco product authorities
beyond these products to include other products like e-cigarettes not intended for therapeutic
purposes.
FIGURE. Number of calls to poison centers for cigarette or e-cigarette exposures,
by month — United States, September 2010–February 2014

Alternate Text: The figure above shows the number of calls to poison centers for cigarette or
e-cigarette exposures, by month, in the United States during September 2010–February 2014.
E-cigarette exposure calls per month increased from one in September 2010 to 215 in
February 2014.
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Nicotine absorption from electronic
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A wide range of electronic cigarette (EC) devices, from small cigarette-like (first-generation) to
new-generation high-capacity batteries with electronic circuits that provide high energy to a refillable
atomizer, are available for smokers to substitute smoking. Nicotine delivery to the bloodstream is important
in determining the addictiveness of ECs, but also their efficacy as smoking substitutes. In this study, plasma
nicotine levels were measured in experienced users using a first- vs. new-generation EC device for 1 hour
with an 18 mg/ml nicotine-containing liquid. Plasma nicotine levels were higher by 35–72% when using the
new- compared to the first-generation device. Compared to smoking one tobacco cigarette, the EC devices
and liquid used in this study delivered one-third to one-fourth the amount of nicotine after 5 minutes of use.
New-generation EC devices were more efficient in nicotine delivery, but still delivered nicotine much slower
compared to tobacco cigarettes. The use of 18 mg/ml nicotine-concentration liquid probably compromises
ECs’ effectiveness as smoking substitutes; this study supports the need for higher levels of
nicotine-containing liquids (approximately 50 mg/ml) in order to deliver nicotine more effectively and
approach the nicotine-delivery profile of tobacco cigarettes.

E

lectronic cigarettes (ECs) have been introduced to the market in recent years as alternatives to smoking.
They are considered part of tobacco harm reduction, a strategy of reducing adverse health effects by
providing low-risk nicotine products to substitute smoking1. They deal with both the psycho-behavioral
(through motor simulation and sensory stimulation) and the chemical (through delivery of nicotine) aspects
of smoking addiction2. ECs mainly consist of a lithium battery and a part called atomizer, where the liquid is
stored and evaporated by applying electrical current to a resistance and wick setup. There is a substantial
variability of devices; small devices, looking similar to tobacco cigarettes (commonly referred as first-generation), consist of a low-capacity batteries and polyfil-filled atomizers, while new-generation devices consist of
larger-capacity batteries, larger atomizers and electronic circuits providing the ability to set the power delivery
to the atomizer.
The growing popularity of ECs3,4 has raised significant controversy in public health authorities. Organizations
such as the World Health Organization and Food and Drug Administration have expressed concerns about the
safety of e-cigarettes and the effects of nicotine intake. Recently, European Union has developed a new regulation
which implements an upper limit of 20 mg/ml nicotine concentration in liquids that are used with ECs5. The
decision was based on a study from our group, in which nicotine consumption and delivery to the user was
evaluated6,7. However, the route, speed and amount of nicotine absorption (and subsequent nicotine levels in
plasma) are important determinants of the efficacy of ECs to serve as smoking substitutes and of any concerns
about nicotine overdose or intoxication. Data on nicotine absorption are scarce. Initially, EC use (commonly
called vaping) was found to deliver minimal amounts of nicotine to the user as measured by plasma nicotine
levels8,9. However, there has been a fast evolution of new, more efficient devices, and devices used at the time of
those experiments are currently outdated and off the market. Surveys have shown that new-generation devices are
more popular in dedicated EC users and a significant proportion of these users report complete smoking
cessation10,11. However, no study has evaluated nicotine absorption from such devices. Therefore, the purpose
of this study was to compare the nicotine absorption from a first- vs. a new-generation device in experienced
vapers.
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Table 1 | Characteristics of the study population

Table 2 | Analysis of the electronic cigarette liquid used in the study

Characteristic

Analysis

Males, n (%)
Age, years
Smoking duration, years
Smoking consumption, cigarettes per day
EC use duration, months
Smoking cessation duration, months
FTCDsmoking
FTCDsmoking-modified1
CDSsmoking
CDSsmoking-modified1
FTCD-EC
FTCD-EC-modified1
CDS-EC
CDS-EC-modified1

EC users (n 5 23)
17 (74)
40.0 (1.9)
21.5 (1.9)
33.6 (2.5)
18.9 (2.3)
18.2 (2.3)
6.96 (0.40)
4.70 (0.30)
53.26 (1.13)
49.00 (1.02)
6.09 (0.32)2
3.91 (0.27)2
45.13 (1.51)2
41.27 (1.46)2

Nicotine
Propylene glycol
Glycerol
Diethylene glycol
Aldehydes (total)
Acetaldehyde
Crotonaldehyde
Formaldehyde
Diacetyl
Tobacco-Specific Nitrosamines (total)
NNN
NNK
Heavy metals (total)
Arsenic
Chromium
Lead
Nickel
pH
Water

Data are presented as mean (SEM) and number (percentage).
Abbreviations. FTCD, Fagerström Test for Cigarette Dependence; CDS, Cigarette Dependence
Scale; EC, electronic cigarette.
1
Score by subtracting the question about cigarette and EC consumption.
2
P , 0.05 compared to the respective scores for smoking (paired-samples t-test).

Results
Characteristics of the participants. Healthy experienced EC users
(n 5 23, all former smokers) were recruited for this study. They used
a first-generation (V2 standard Cig with cartomizer) and a newgeneration device (EVIC set at 9 watts with EVOD atomizer) on
two separate days in a randomized cross-over design. They were
requested to abstain from EC use, caffeine and alcohol intake for at
least 8 hours before each experimental setting. The characteristics of
the study population are shown in Table 1. Participants were former
heavy smokers. They were using the EC for 19 months, while 20 of
them reported that they had quit smoking within less than 1 month
initiation of EC use. Twelve of them reported at least one unsuccessful attempt to quit smoking before trying ECs. Participants had lower
dependence to EC use compared to smoking according to their responses to the Fagerström Test for Cigarette Dependence (FTCD)12
and the Cigarette Dependence Scale (CDS)13.
EC liquid used. For both experimental settings, the same liquid
(Flavourart MaxBlend) was used. The nicotine concentration as
mentioned in the label was 18 mg/ml. The liquid was analyzed for
the presence of impurities, with results displayed in Table 2. Nicotine
concentration was very close to the declared value, while impurities
and contaminants were present in trace quantities.
Nicotine absorption. Venous blood samples were drawn at baseline,
after abstinence from EC use for at least 8 hours. Additional blood
samples were drawn at 5 minutes (taking 10 puffs) and every 15
minutes during 1 hour of ad lib EC use (Figure 1). Plasma levels of
nicotine from the first-and the new-generation device are displayed
in Figure 2. Significant differences were observed between time
points (F 5 113.0 P , 0.001). Additionally, significant differences
were observed between sessions (F 5 18.1, P , 0.001). At baseline,
no differences were observed between the two sessions (P 5 0.355).
However, subsequent plasma nicotine levels were significantly
higher when using the new-generation device (P 5 0.003 at 5
minutes, P # 0.001 for all other time points). At 5 minutes (10
puffs), mean plasma nicotine levels rose from 2.80 ng/ml (SEM:
0.42) to 4.87 ng/ml (SEM: 0.45) with the first-generation device,
while levels went from 2.46 ng/ml (SEM: 0.33) to 6.59 ng/ml
(SEM: 0.62) with the new-generation device. Maximal levels were
obtained at the end of the ad lib use period, with levels reaching to
15.75 ng/ml (SEM: 1.2) and 23.47 ng/ml (SEM: 1.94) respectively.
The mean percent differences between sessions at each time point are
displayed in Figure 3. Nicotine plasma levels were approximately

Quantity
17.7 mg/ml
389 mg/ml
751 mg/ml
ND
18.17 mg/ml
8.51 mg/ml
6.33 mg/ml
3.33 mg/ml
ND
2.08 ng/ml
ND
2.08 ng/ml
35 ng/ml
35 ng/ml
ND
ND
ND
8.55
4.3%

Abbreviations. ND, not detected; NNN, N’-nitrosonornicotine; NNK, 4-(methylnitrosamino)-1-(3pyridyl)-1-butanone.

70% higher using the new- compared to the first-generation device
at 20 minutes, with the difference subsequently decreasing but still
remaining at almost 50% at the end of EC use period.
Reduction in craving and perceived satisfaction. The Cigarette
Withdrawal Scale (CWS), a questionnaire commonly used to assess
smoking craving14,15, was used to assess the effects of EC use on
craving to vape. There was a significant difference between timings
(F 5 48.1, P , 0.001) and a significant timing by session interaction
(F 5 9.2, P 5 0.040). At baseline and at 5 minutes there was no
statistically significant difference in the score between the two
sessions, while at 65 minutes the score was significantly lower after
using the new- compared with the first-generation device (P 5 0.004).
Significant differences between timings (F 5 258.7, P , 0.001) and
between sessions (F 5 39.6, P , 0.001) as well as significant timing
by session interaction (F 5 40.6, P , 0.001) were observed for a
simple craving rating (score from 0 to 100). At baseline, craving was
similar in new- and first-generation sessions [72.3 (1.9) and 71.1
(2.1) respectively, P 5 0.382]. At 5 minutes, craving was significantly
reduced in both sessions and was significantly lower in new- compared to first-generation session [47.9 (1.9) and 60.2 (2.11) respectively, P , 0.001 compared to baseline and between sessions]. The
score was much lower at 65 minutes for both groups, with similar
differences between new- and first-generation session [25.3 (2.5) and
32.0 (2.7) respectively, P , 0.001 compared to previous timings and
between sessions].
The results for the direct effects of EC use and effects of nicotine,
derived from 100-mm visual analogue scale questions answered at
the end of the 65-minute period, are displayed in Table 3. For the
effects experienced from using the ECs, ‘‘satisfying’’ and ‘‘throat hit’’
was significantly higher for the new-generation device, while ‘‘feels
like a tobacco cigarette’’ and ‘‘looks like a tobacco cigarette’’ were
higher for the first-generation device. From assessing the effects of
nicotine, only ‘‘burning throat’’ was significantly higher for new-generation device; however, this is not necessarily a negative experience
since it may be a response to the throat hit sensation which is favorable for smokers to feel. In general, negative effects had a low score.
Carbon monoxide levels. Exhaled carbon monoxide levels (ppm)
were measured at baseline and 10 minutes after the 65-minute period
of using the EC devices. There was no significant difference between
timings and between devices, and no significant timing by session
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Figure 1 | Protocol and materials used in this study.

Figure 2 | Plasma nicotine levels at baseline and at 5, 20, 35, 50 and 65 minutes after using the first- and the new-generation device. Error bars represent
1 SEM. There was a statistically significant difference between devices at all timing points except from baseline.
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Figure 3 | Percent difference in plasma nicotine levels between first- and new-generation devices at each time point. At 20 minutes, use of the
new-generation device resulted in 71.6% higher plasma nicotine levels compared to the first-generation device. The difference was reduced in subsequent
timing points but was still 49.0% at 65 minutes.

interaction (F # 1.0, P 5 NS for all). Carbon monoxide levels went
from 6.04 (0.43) before to 5.96 (0.32) ppm after using the firstgeneration device. For the second-generation device, the respective
values were 6.39 (0.49) and 6.04 (0.46).
Comparison with nicotine absorption from a tobacco cigarette. To
compare nicotine absorption between tobacco cigarette and EC devices,
we used the results from a study by Vansickel et al8. In that study,
minimal nicotine absorption from the ECs was observed, while
smoking one tobacco cigarette in 5 minutes led to an increase in
plasma nicotine levels from 2.10 ng/ml to 18.80 ng/ml. Projection of
the findings by Vansickel et al to our data is displayed in Figure 4. After
5 minutes of EC use, plasma nicotine levels were substantially lower
compared to smoking one tobacco cigarette (almost 3-fold lower
compared to new- and 4-fold lower compared to first-generation
device). Plasma nicotine levels were equal between tobacco cigarette
use at 5 minutes and new generation EC device at 35 minutes
(18.52 ng/ml); however, tobacco cigarette showed 73% and 19%
higher levels of nicotine compared to 35 and 65 minutes ad lib use of
the first-generation device (10.88 ng/ml and 15.75 ng/ml respectively).

Discussion
This is the first study that has compared the effect of using first- vs.
new-generation EC devices on nicotine absorption. An 18 mg/ml

nicotine-containing liquid was used, which is a popular ‘‘strength’’
consumed by experienced vapers and is close to the maximum level
set by the European Commission regulatory proposal. Experienced
vapers were recruited, who use the EC devices more intensively
compared to novice users7. The results of the study showed that
new-generation devices with high wattage output to the atomizer
resulted in higher plasma nicotine levels compared to first-generation devices. However, both devices delivered to the bloodstream far
lower nicotine compared to a tobacco cigarette.
ECs are the only nicotine delivery devices that resemble the
motion and behavioral patterns of cigarette smoking. Although the
psycho-behavioral part of smoking is an important part of the overall
addiction to smoking16, nicotine delivery still plays a major role.
Smoking characteristically delivers significant amounts of nicotine
to the blood stream at a fast rate17. This is probably the main reason
for making it the most reinforcing and dependence-producing form
of nicotine administration17,18, although recent data suggest that
other substances in tobacco cigarette may reinforce the addictive
properties of nicotine19. Studies have shown that the vast majority
of EC users continue to use nicotine-containing liquids despite having quit smoking for several months2,10,11. Therefore, it seems that
nicotine is important in ECs’ success as smoking substitutes. In this
study a liquid with 18 mg/ml nicotine concentration was chosen,

Table 3 | Assessment of electronic cigarette direct effects and nicotine effects after using the electronic cigarette devices
Questions
Effects of electronic cigarette use
Satisfying
Throat hit
Calm
Concentrate
Feel sick
Tastes good
Tastes like tobacco cigarette
Feels like tobacco cigarette
Effects of nicotine
Nausea
Clammy skin
Dizziness
Lightheadedness
Burning throat
Tingling sensations
Heart racing

First-generation device

New-generation device

P1

62.8 (2.8)
61.6 (3.9)
72.5 (2.7)
76.1 (2.2)
10.6 (1.1)
68.0 (3.3)
51.5 (4.7)
69.8 (4.0)

74.7 (2.8)
75.1 (3.8)
75.5 (2.3)
76.0 (2.5)
11.9 (1.4)
71.7 (3.7)
52.1 (4.6)
56.9 (3.7)

0.003
, 0.001
NS
NS
NS
NS
NS
0.004

10.5 (2.1)
8.7 (1.8)
16.9 (1.8)
26.6 (2.3)
27.4 (1.9)
6.5 (1.3)
5.3 (1.1)

10.1 (1.8)
9.9 (1.8)
18.1 (2.4)
29.2 (3.3)
40.7 (2.8)
7.1 (1.2)
6.4 (1.3)

NS
NS
NS
NS
, 0.001
NS
NS

Data are presented as mean (SEM).
1
Paired-samples t-test.
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Figure 4 | Comparison between tobacco cigarette and electronic cigarette devices in plasma nicotine levels. Data for tobacco cigarette was derived from
Vansickel et al7. Nicotine levels after smoking a tobacco cigarette in 5 minutes (18.8 ng/ml) are 185% and 286% higher compared to using the first and
new-generation electronic cigarette device respectively. Additionally, plasma nicotine levels after smoking one tobacco cigarette are almost equal to the
values after using the new-generation device for 35 minutes (18.52 ng/ml), while they are 73% higher compared to the values after using the firstgeneration device for 35 minutes (10.88 ng/ml).

based on previous findings from our group showing that this is
approximately the level of nicotine concentration needed for experienced vapers to consume 1 mg of nicotine in 5 minutes (which is
similar to the level of nicotine in the smoke of one cigarette when
smoked according to ISO 3308)7. Despite that, the main findings
herein showed that such a liquid is insufficient to deliver nicotine
to the blood stream as rapidly as smoking. In fact, it took about 35
minutes of vaping with the new-generation device at high wattage in
order to obtain plasma levels similar to smoking one cigarette in 5
minutes. The first-generation device was even less efficient in nicotine delivery; even 65 minutes of ad lib vaping was insufficient to
deliver to the bloodstream nicotine at levels similar to smoking. This
was reflected in participants’ answers to questionnaires, showing that
satisfaction and craving reduction was higher after using the newcompared with the first-generation device. Moreover, better nicotine
delivery may be the reason why new-generation devices are more
popular in dedicated users, most of which have quit smoking by
using ECs10,11. Considering that it is reasonable to expect EC users
to self-titrate nicotine intake in a way similar to smoking20, this study
indicates that there is an inherent inability of the EC to deliver
nicotine to the blood stream at levels similar to tobacco cigarettes
within the same time-period of use, although a previous study from
our group showed that an 18 mg/ml liquid would theoreticaly be
adequate for that in terms of liquid consumption7. Possible reasons
for these findings may be that nicotine delivered to the EC aerosol is
not absorbed from the lungs but from the oral mucosa. Therefore,
nicotine absorption would be expected to occur at a similar rate to
nicotine-replacement therapies (NRTs). Moreover, a significant part
of nicotine deposited to the oral mucosa is expected to be swallowed,
with subsequent first-pass metabolism to the liver which reduces bioavailability21. Another possibility is that the vehicle of nicotine delivery (liquid droplets of propylene glycol and glycerol) may negatively
interact with nicotine absorption from the lungs compared to the
particulate matter, which is the delivery-vehicle of nicotine in smoking. More studies are needed to define the reason for this lower rate of
absorption from ECs. The new-generation device was more effective
in this study because the higher amount of energy delivered to the
atomizer results in higher amount of liquid aerosolized per puff,
while first-generation devices deliver far lower energy and do not

have an internal current stabilizer which maintains constant energy
delivery until the battery is discharged. Due to this, it is reasonable to
expect that new-generation devices may be more effective as smoking
substitutes compared to first-generation devices. Two randomised
studies evaluating the efficacy of EC use in smoking cessation have
used first-generation devices22,23. New-generation devices seem more
promising because they deliver nicotine more effectively, and this
should be evaluated in future studies. In any case, findings from this
study indicate that ECs may also have less addictive properties and
lower abuse liability, similar to what has been observed with NRTs24,
due to the slow rate of nicotine absorption. This has been specifically
observed in a study by Vansickel et al25. Herein, participants reported
lower dependence to ECs compared to smoking, however the retrospective nature of the answers for smoking could have biased the
results.
The European Commission has recently released a proposal that
the highest permissible levels of nicotine concentration in liquids
used for ECs will be 20 mg/ml5. The decision was based on the level
of liquid consumption from 5 minutes of use6,7, but did not take into
consideration that consumption is different from absorption; the
main factors associated with the effects of nicotine are the levels in
the bloodstream and the speed of absorption. Results of this study
show that such nicotine concentration would be insufficient to
deliver nicotine at levels similar to tobacco cigarettes unless ECs
are used continuously for a long time. Moreover, the incidence of
nicotine overdose or intoxication from EC use can be virtually
excluded. Adopting the 20 mg/ml as the highest level of nicotine
content in EC liquids might significantly reduce the efficacy of ECs
to substitute smoking and will especially affect first-generation
devices which are more popular, more attractive to first-time users
(smokers) due to their resemblance to cigarettes and easier to use
compared to new-generation devices. Based on the results of this
study, showing very low levels of nicotine absorption from using
ECs in a similar way to smoking one tobacco cigarette, it seems that
nicotine levels in EC liquids should be close to 50 mg/ml in order to
approximate nicotine delivery from smoking. This could also result
in reduced daily EC use and liquid consumption, since the amount of
nicotine needed by each user could be obtained by reducing the time
and intensity of EC use. Clinical studies should be performed
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assessing the efficacy and speed of nicotine delivery by using higher
nicotine-containing liquids. There is a possibility that using higher
nicotine-containing liquids may elevate the addictive potential of
ECs; however, considering that there is currently minimal adoption
of EC use by non-smokers adults and youngsters11, it is reasonable to
expect that the current proposal will reduce the effectiveness of ECs
in substituting smoking while no beneficial effect to other population
groups will be observed. Obviously, careful monitoring of use by
these population groups is warranted; however, considering the current situation, a strict regulation banning the sales of ECs to minors
would be more appropriate rather than adopting upper limits in
nicotine content that would potentially reduce the efficacy of ECs
to substitute smoking.
In conclusion, new-generation EC devices delivering higher
energy to the atomizer seem to be more effective than first-generation devices in nicotine delivery to the user and in reducing cravings
for nicotine. However, both types of devices were significantly less
effective in nicotine delivery compared to tobacco cigarettes when an
18 mg/ml nicotine containing liquid is used. It is reasonable to
assume that nicotine levels in EC liquids should be considerably
higher in order to improve their effectiveness in nicotine delivery,
which is expected to make them more successful as smoking
substitutes.

Methods
Study participants. Healthy experienced EC users (vapers) where recruited for this
study. To participate to the study they had to be: (1) former daily smokers of at
least 5 years; (2) daily EC users for at least 1 month; (3) between the ages of 18
and 60; (4) clinically healthy, with no history of cardiovascular and lung disease or
hematological problems; (5) able to remain abstinent from EC use for at least
8 hours; and (6) willing to provide blood samples. Exclusion criteria were: (1)
pregnant or lactating females; (2) history of fainting or feeling faint associated
with providing blood samples; and (3) being unwilling to provide written
informed consent to participate to the study. The protocol was approved by the
ethics committee of our institution and written informed consent was signed by all
subjects before participating to the study.
Materials and clinical procedure. Two types of EC devices with the same liquid
were used by the participants on two separate days, in a randomized cross-over
design (Figure 1). The first-generation device was a typical cigarette-like EC
(V2cigs, Miami, Florida, USA). The lithium battery has a capacity of 250 mAh
and was fully charged before use. Empty cartomizers were bought by the same
company and were filled according to company’s instructions with approximately
1 ml of an 18 mg/ml nicotine containing liquid (Max Blend, Flavourart SRL,
Oleggio, Italy). Users were provided with more fully-charged batteries if
discharged and new cartomizers if emptied during the 65 minute period. The newgeneration device consisted of a large lithium battery part (capacity of 2600 mAh)
with an internal electronic circuit which includes a current stabilizer and allows
the user to manually adjust the energy applied to the atomizer (EVIC, Joyetech,
ShenZhen, China). A new-generation atomizer (EVOD, KangerTech, ShenZhen,
China) was used and was filled with approximately 2 ml of liquid. The energy
delivery to the atomizer was set to 9 watts.
Participants visited the laboratory after abstaining from EC use, caffeine,
alcohol and food intake for at least 8 hours. Carbon monoxide in exhaled breath
was measured by a calibrated Bedfont Micro Smokerlyzer. Subsequently, a venous
catheter was introduced in an antecubital vein and 8 ml of venous blood was
collected in lithium-heparinized vacutainers. Participants were asked to take 10
puffs in 5 minutes, simulating tobacco cigarette use26. After this period, they were
asked to use the ECs ad lib for 60 more minutes (total duration of use: 65
minutes). Ten minutes after the end of the 65 minute period, carbon monoxide
levels were measured again.
Blood samples and nicotine measurements. Blood samples were taken after the 5
minute period and every 15 minutes during the additional 60 minute period. The
samples were stored in ice and were centrifuged within 1 hour. Plasma was separated
and stored at 270uC until analyzed. Measurements of nicotine levels were performed
in a specialized laboratory by Gas Chromatography with an NPD-80 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.
Questionnaires on smoking and EC dependence, craving assessment and EC use
effects. To define their past dependence to tobacco cigarettes, two tests were
performed; the Fagerström Test for Cigarette Dependence (FTCD)12 and the
Cigarette Dependence Scale (CDS)13. To evaluate their current EC dependence, the
previously mentioned tests were also applied for EC use. Since both questionnaires

include a question for cigarette consumption, the question was adjusted for EC use
based on the results of a survey of 19,441 EC users performed by our group
(unpublished data). 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. To avoid any
interaction between the answers, the questionnaires for smoking and EC use were
administered on separate days to the participants.
To assess craving for nicotine before and after EC use, a shortened version of
the Cigarette Withdrawal Scale (CWS) was used14,15. It consists of rating the
extend of agreement with the following statements, adopted for EC use: (1) ‘‘The
only thing I can think about is using (vaping) an EC’’; (2) ‘‘I miss the EC terribly’’;
and (3) ‘‘I feel an irresistible need to vape’’. For each question, answers were
scored as: 0 5 ‘‘totally disagree’’, 1 5 ‘‘mostly disagree’’, 2 5 ‘‘more or less agree’’,
3 5 ‘‘mostly agree’’, 4 5 ‘‘totally agree’’. The sum of the scores from each question
was calculated and reported. Additionally, a simple craving rating was used, by
using a 100 mm visual analogue scale and asking: ‘‘How much do you crave an EC
right now?’’. Participants were asked to draw a cross through the horizontal line
and the score was calculated by measuring the distance between the cross and the
left anchor. Both CWS and simple craving rating were asked at baseline, after 5
minutes and after 65 minutes of use.
To assess the effects of nicotine and EC use, participants responded to 100 mm
visual analogue scale questions after the end of the 65 minute period of EC use.
Questions were adopted from Vansickel et al8. and from Hutsmuller and Stitzer27.
Each word or phrase was centered above the horizontal line that represented a scale
from 0 to 100 points; the left anchor was ‘‘Not at all’’ and the right anchor was
‘‘Extremely’’. The score was assessed in a similar way as described above for the simple
craving rating.
Statistical analysis. Categorical variables were expressed as number (percentage)
while continuous variables as mean (SEM). To compare CWS and simple nicotine
craving scale, repeated measures analysis of variance (ANOVA) was used, with
two within-subjects factors: timing (3 levels) and session (2 levels). To compare
exhaled carbon monoxide levels, repeated measures ANOVA was also used but
timing had 2 levels (baseline and post-65 minute); for nicotine levels, timing had 6
levels. To assess perceived effects of nicotine and EC use, paired student’s t-test
was used. A two-tailed P value of # 0.05 was considered statistically significant.
All analyses were performed with commercially available statistical software (SPSS
v.18, Chicago, Illinois, USA).
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New Research Shows E-Cig Vapor Contains Similar Toxins to Outdoor Air and... -- TUSTIN, Calif., March 3, 2014 /PRNewswire-iReach/ --

New Research Shows E-Cig Vapor Contains Similar Toxins to Outdoor Air and Human
Breath
New research shows e-cigarette usage bans have been based on irrelevant reasoning and are completely unnecessary. In the long
run, e-cigarette usage bans will be bad for public health.
Share

TUSTIN, Calif., March 3, 2014 /PRNewswire-iReach/ -- For the first time research comparing contaminants from secondhand ecigarette vapor with those of human breath emissions and outdoor air of Los Angeles has just been released. City councils
across the country are attempting to ban use of e-cigarettes wherever smoking is prohibited. The reasoning behind most
ordinances is that e-cigarette vapor contains "toxins and carcinogens". While one can't argue that fact, as studies have detected
trace levels of volatile organic compounds and metallic particles in e-cig emissions, the truth is that no study has found a
dangerous amount of contaminants in mainstream or passive vapor.
Professor Igor Burstyn's study recently published on BioMed Central found VOC levels of secondhand vapor to approach no
more than 7% of recommended and required exposure limits. In fact, all but three of the VOCs detected were under 1% of the
most stringent threshold limit value. Los Angeles is known for its smog and having the worst air quality in the country. With that
in mind, John Madden, a local e-cig researcher and journalist, decided to compare Professor Burstyn's study with one recently
conducted on LA's air pollutants as well as another study analyzing human breath emissions for VOCs.
The research found areas of Los Angeles can contain a comparable, if not greater amount of trace elements (metals) to that of
mainstream e-cig vapor. Furthermore, because the human body naturally produces many volatile organic compounds, some of
which are carcinogenic, breath emissions are more than comparable for VOC content of mainstream and passive e-cig vapor.
In all probability, many of the compounds detected in secondhand vapor studies were directly affected by natural production by
the human metabolism.
The act of claiming secondhand e-cigarette vapor to be a "hazard" to public health is bad enough. To ban vaping in public
based on findings of carcinogens and metallic particles that already exist in LA's air is just downright wrong. According to
former Surgeon General Richard Carmona, it will discourage smokers from switching to e-cigs. Additionally, forcing vapers into
smoking sections will increase the likelihood of relapses to cigarettes, according to ACSH's Gilbert Ross, especially in newer
vapers who might still have the urge to smoke. So in the long run, this usage ban, and in particular the wording and reasoning
behind it, may very well turn out to be bad for public health.
On the bright side, efforts by local business owners brought the council to revise their amendment to exempt vape shops and
film sets in the ban. However, since the ban also considers the possibility allowing e-cigarette use in restaurants and other
places children might be present may increase its social acceptability to kids, Madden suggests another alternative: allowing
e-cigarette use anywhere children aren't allowed. This would give both vape lounges and places like bars, where a minimum
age is required to enter, ability to self-regulate whether or not they want to allow vaping in their establishments. Forcing a vaper
with alcohol in his system to join smokers outside really is the perfect "recipe for relapse".
EcigaretteReviewed.com is a leading source of objective reviews, breaking news, industry commentary and useful information
relating to e-cigarettes. For more information about e-cigs, visit CASAA.org.
Disclaimer: CASAA is dedicated to protecting reduced harm smoke-free alternatives, but does not endorse this message or
EcigaretteReviewed.
Media Contact: John Madden, Ecigarette Reviewed, (714) 654-3120, john@ecigarettereviewed.com
News distributed by PR Newswire iReach: https://ireach.prnewswire.com
SOURCE Ecigarette Reviewed
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http://www.ecigarettereviewed.com
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Abstract
The rapid growth in the use of electronic cigarettes has been accompanied by substantial discussions by
governments, international organisations, consumers and public health experts about how they might be
regulated. In the European Union they are currently regulated under consumer legislation but new legislation
will regulate them under the Tobacco Products Directive. However, several countries have sought to regulate
them under medicines regulations. These claims have been successfully challenged in 6 court cases in
European states. Under European legislation a product may be deemed to be a medicine by function if it is
used in or administered to human beings either with a view to restoring, correcting or modifying physiological

ADVERTISEMENT

functions by exerting a pharmacological, immunological or metabolic action, or to making a medical
diagnosis. It is a medicine by presentation if it is presented (eg by a manufacturer or distributor) as having
properties for treating or preventing disease in human beings. We assess the legal and scientific basis for the
claim that electronic cigarettes should be regulated as medicines. We conclude that they are neither
medicine by function nor necessarily by presentation The main reason for their existence is as a harm
reduction product in which the liking for and/or dependence on nicotine is maintained, and adoption of use is
as a substitute for smoking and not as a smoking cessation product. In reality, they are used as consumer
products providing pleasure to the user. They are not used to treat nicotine addiction or other disease, but to
enable continued use of nicotine. Their use is adjusted individually by each consumer according to his or her
perceived pleasure and satisfaction. Gaps in current regulation regarding safety and quality can be met by
tailored regulations.
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ABSTRACT
Objective To consider the research gaps related to the
environmental impacts of electronic cigarettes due to
their manufacture, use and disposal.
Methods Literature searches were conducted through
December 2013. Studies were included in this review if
they related to the environmental impacts of e-cigarettes.
Results Scientiﬁc information on the environmental
impacts of e-cigarette manufacturing, use and disposal is
very limited. No studies formally evaluated the
environmental impacts of the manufacturing process or
disposal of components, including batteries. Four studies
evaluated potential exposure to secondhand e-cigarette
aerosol, an indication of impacts on indoor air quality.
A 2010 survey of six e-cigarette models found that none
of the products provided disposal instructions for spent
cartridges containing nicotine. Notably, some e-cigarette
manufacturers claim their e-cigarettes are ‘eco-friendly’
or ‘green’, despite the lack of any supporting data or
environmental impact studies. Some authors argue that
such advertising may boost sales and increase e-cigarette
appeal, especially among adolescents.
Conclusions Little is known about the environmental
impacts of e-cigarettes, and a number of topics could
be further elucidated by additional investigation. These
topics include potential environmental impacts related to
manufacturing, use and disposal. The environmental
impacts of e-cigarette manufacturing will depend upon
factory size and the nicotine extracting method used.
The environmental impacts of e-cigarette use will include
chemical and aerosol exposure in the indoor
environment. The environmental impacts of disposal of
e-cigarette cartridges (which contain residual nicotine)
and disposal of e-cigarettes (which contain batteries)
represent yet another environmental concern.

INTRODUCTION
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The impact of electronic cigarettes (e-cigarettes) on
the public health includes consequences for the
environment such as air quality effects, energy and
materials used, issues related to environmentally
responsible disposal and land use decisions. An
environmental impact analysis of e-cigarettes will
ensure that regulators, manufacturers and the
public are aware of the possible current and future
environmental implications associated with the
manufacturing, use and disposal of e-cigarettes.
Literature searches were conducted to evaluate
the current understanding of the impact of
e-cigarettes on the environment. Scientiﬁc information on the environmental impacts of e-cigarette
manufacturing, use and disposal is very limited. No
studies formally evaluated the environmental
impacts of the manufacturing process or disposal of
components, including batteries; however, there is
161
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potential that ‘eco-friendly’ claims might be used as
a marketing strategy. Accordingly, the environmental impacts of e-cigarettes require further investigation.
Figure
1
illustrates
the
potential
environmental impacts of e-cigarettes, including
those related to manufacturing, use and disposal;
potential environmental impacts and associated
research needs are discussed in detail below.

METHODS
Systematic literature searches were conducted
through December 2013 to identify research
related to e-cigarettes and their environmental
impacts. Five reference databases (Web of
Knowledge, PubMed, SciFinder, Embase and
EBSCOhost) were searched using a set of relevant
search terms used singly or in combination. Search
terms included the following: ‘electronic nicotine
devices’ OR ‘electronic nicotine device’ OR ‘electronic nicotine delivery systems’ OR ‘electronic
nicotine delivery system’ OR ‘electronic cigarettes’
OR ‘electronic cigarette’ OR ‘e-cigarettes’ OR
‘e-cigarette’ OR ‘e-cig’ OR ‘e-cigs’ OR ‘environment’ OR ‘environmental impact’ OR ‘nicotine
puriﬁcation’ OR ‘tobacco extraction’ OR ‘indoor
air quality’ OR ‘indoor air pollution’.
To be considered for inclusion, the article had to
(1) be written in English; (2) be publicly available;
(3) be published in a peer-reviewed journal; and (4)
deal partly or exclusively with e-cigarettes and their
environmental impacts.
The search yielded approximately 170 articles that
met the inclusion criteria. Article titles and abstracts
(when titles provided insufﬁcient detail) were then
screened for relevance. This yielded 18 articles and 3
news releases for full-text review, which included a
manual search of the reference lists of selected articles to identify additional relevant publications.

RESULTS
Environmental considerations due to e-cigarette
manufacturing
No studies speciﬁcally evaluated the environmental
impacts of e-cigarette manufacturing; issues related
to use of resources, assembly, nicotine source,
tobacco cultivation and global production, along
with associated research needs, are described below.

Use of resources and energy due to e-cigarette
component manufacturing
Although e-cigarette design varies by manufacturers,
an e-cigarette generally contains a battery, an atomiser
and a cartridge.1 Typically, the cartridge is wrapped in
a plastic bag. Manufacturing the e-cigarette components requires the use of energy and materials; for
example, the battery contains metals and heavy metals;
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Figure 1 Potential environmental
impacts associated with e-cigarettes.

by the US Environmental Protection Agency (EPA), it must annually report to EPA its nicotine, lead, ammonia and other pollutant
emissions to the water, the land and the air.3 However, EPA does
not require facilities that do not meet TRI Program criteria to
submit emission information; therefore, individual and cumulative
e-cigarette pollutant emission information from all manufacturing
sites may not be collectable.

energy-consuming processes are required in order for the metals to
be obtained or reclaimed. Furthermore, whether e-cigarettes are classiﬁed as ‘disposable’ or ‘non-disposable’, the service lifetime of each
e-cigarette component is not measured in years but rather in weeks,
based on at least one internet posting from a vendor.2 Therefore, ecigarettes are consumable products, just as cigarettes and other
tobacco products. It is not clear, for the typical e-cigarette user, how
many cigarettes would be equivalent to the use of one e-cigarette. It
is also uncertain how the energy and materials used for manufacturing compare if e-cigarettes and traditional cigarettes are evaluated
based on consumption: stated alternatively, assuming that a user
would consume one e-cigarette to provide a nicotine amount equivalent to 10 traditional cigarettes, it is unclear whether the manufacturing of that one e-cigarette would use less energy and materials than
the manufacturing of 10 cigarettes.

Research needs
Information about the e-cigarette manufacturing process and
the size distribution of manufacturing facilities would inform an
analysis of the environmental impacts of substances released
into the environment during manufacturing.

Source of nicotine

Research needs
An analysis that models the use of energy and materials required
to manufacture each component of e-cigarettes may reveal
whether more or less energy is required to provide the equivalent amount of nicotine compared with traditional cigarettes for
an average cigarette user.

E-cigarette assembly
E-cigarettes may be manually assembled in small factories by a
handful of employees, or they may be manufactured in assembly
lines on a much larger scale. Larger factories will generate greater
emissions to the adjacent environment, and therefore will have a
greater environmental effect. When an e-cigarette manufacturer
meets Toxics Release Inventory (TRI) Program criteriai established

i

The facility is required to report to the TRI Program if it meets ALL of
these three threshold criteria:
▸ The facility is included in a TRI-covered North American Industry
Classiﬁcation System (NAICS) code;
▸ The facility has 10 or more full-time employee equivalents (ie, a total
of 20 000 h or greater; see Code of Federal Regulations, Title 40,
Section 372.3), and
▸ The facility manufactures (deﬁned to include importing), processes or
otherwise uses any Emergency Planning and Community Right-toKnow Act (EPCRA) Section 313 chemical in quantities greater than
the established threshold in the course of a calendar year.
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The liquid in e-cigarettes (commonly referred to as ‘e-liquid’ or
‘e-juice’) is formulated to contain a mixture of chemicals, including
nicotine in some products. Nicotine used for e-cigarettes can be
chemically extracted from tobacco plants or tobacco dust.4 5
However, it is not certain if nicotine contained in the e-liquid is formulated using US Pharmacopoeia-grade (USP-grade) nicotine or
tobacco extract as the source of nicotine6 or if it is synthetic nicotine.
Furthermore, when tobacco extract is used to provide the
nicotine content of the e-liquid, the process of extraction generates spent tobacco that potentially contains nicotine and other
harmful constituents. It is not clear how the spent tobacco is disposed of or if the spent tobacco is reused for other purposes,
such as compost or animal feed.
Puriﬁcation of USP-grade nicotine from tobacco extract or
tobacco dust can be accomplished using aqueous ion exchange,
a process that may require a large amount of water4; furthermore, a great amount of energy may be used to remove the
water. To avoid using a large amount of water, certain anhydrous nicotine puriﬁcation methods have been developed.5
However, these methods use non-aqueous halogenated compounds and generate halogenated waste; such methods may
present other environmental issues, particularly the energy used
to manufacture the halogenated compounds and disposal of the
halogenated compound waste, if it is not properly controlled.
In addition to extracting nicotine from a natural source, scientists
have developed methods to chemically synthesise nicotine. For
ii55
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example, there is a US patent for a method to chemically synthesise
nicotine with the potential for use in industrial production of nicotine.7 The chemical synthesis method uses organic solvents including formaldehyde, formic acid and dichloromethane. The
intermediate product is puriﬁed by high vacuum distillation, which
suggests that the waste is emitted to the atmosphere. The ﬁnal nicotine product is obtained by further reaction with formaldehyde and
formic acid, resulting in more emissions to the atmosphere.
It is uncertain which source of nicotine would be selected and
which methods would be used by the industry. Nevertheless, the
emissions would be substantial in an industrial scale setting if
not properly controlled.

Research needs
As nicotine is the key component in e-liquid, the environmental
impacts associated with obtaining nicotine would inform an analysis of one of the major environmental impacts of e-cigarettes.
An understanding of industrial nicotine manufacturing methods
and the associated emissions on an industrial scale is vital in
order to evaluate the environmental impacts of e-cigarettes.

Cultivating and harvesting tobacco
As discussed, nicotine can be extracted from tobacco, an agricultural product, and then puriﬁed. Assuming that the majority of
nicotine used for e-cigarettes is extracted from tobacco plants, the
demand for tobacco crops could potentially increase as a result of
e-cigarette marketing, which would present a potential alteration
in land use. According to a press release from the Wall Street
Journal Market Watch, Virginia Tobacco Company, a subsidiary of
Universal Corporation, the leading global leaf tobacco supplier,
has joined Avoca, one of the world’s premier botanical extraction
companies, to form AmeriNic, which will produce liquid nicotine
for the e-cigarette industry.8 At present, no evidence suggests that
this merger would result in any increase in the use of tobacco
crops.

Research needs
A survey of land area currently used to support production of
nicotine and an estimation of the efﬁciency of nicotine yield
from tobacco would assist in identifying the potential land conversion resulting from e-cigarette marketing.

Foreign manufacturing of e-cigarettes and their components
A large proportion of e-cigarettes in the US market are
imported; furthermore, certain components and ingredients of
domestically produced e-cigarettes are manufactured abroad.
For example, puriﬁed nicotine might be manufactured in India,
while the disposable e-cigarettes might be manufactured in
China. A comprehensive environmental analysis requires an
understanding of the global impacts due to marketing of
imported e-cigarettes or e-cigarette components in the USA.

Research needs
A global analysis of puriﬁed nicotine and e-cigarette manufacturing locations would inform an analysis of the environmental
impacts of the manufacturing of e-cigarettes that are imported
by and sold in the USA.

Environmental considerations due to e-cigarette use
Secondhand aerosol
E-cigarette use is a potential source of chemical and aerosol
exposure in the indoor environment. Because the health impact
of secondhand aerosol exposure is unknown, WHO has recommended restricting the use of e-cigarettes in public spaces,
ii56
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similar to that of cigarettes.9 E-cigarettes contribute secondhand
aerosol to the environment only by emitting particles as they are
exhaled by the users (unlike secondhand smoke from conventional cigarettes, which also includes side-stream smoke along
with the particles exhaled by smokers).
Four studies have evaluated potential exposure to secondhand
e-cigarette aerosol, an indication of impact on indoor air quality.
A series of studies conducted by Schripp et al10 evaluated the
potential exposure to secondhand aerosol that can result from ecigarettes. The studies described by Schripp et al evaluated the
release of volatile organic compounds (VOCs) and ﬁne/ultraﬁne
particles from e-cigarettes using an 8 m3 emission test chamber.
In one experiment, a volunteer was asked to use three different
e-liquids (apple ﬂavoured without nicotine, apple ﬂavoured with
nicotine, and ‘tobacco ﬂavoured’ with nicotine) and one conventional cigarette. The air in the chamber was collected before
and after e-cigarette use to identify the components released. In
a second experiment, VOCs in exhaled breath were measured
after a volunteer was asked to exhale one e-cigarette puff into a
10-litre glass chamber. These experimental designs mimic
secondhand aerosol exposure. Major components identiﬁed in
the gas phase included 1,2-propanediol, 1,2,3-propanetriol, diacetin, ﬂavourings and traces of nicotine. In a third experiment,
aerosol was transferred from the e-cigarette into a 10-litre glass
chamber using a pump to produce a slight underpressure that
then transferred the aerosol directly into the chamber.
Measurements were conducted using three types of e-cigarettes,
all of which included the same e-liquid. This study showed
‘shrinking’ of aerosol in a 10-litre glass chamber at 37°C when
the aerosol was passed directly from the mouthpiece of an
e-cigarette into the glass chamber, instead of being exhaled by
the volunteer.
McAuley et al11 report on a study conducted using a smoking
machine to test VOCs, carbonyls, nicotine, polycyclic aromatic
hydrocarbons and tobacco-speciﬁc nitrosamines emitted from ecigarettes in comparison with traditional cigarettes under
equivalent experimental conditions. However, the study may
present issues of cross-contamination with cigarette smoke, as
noted by Burstyn.12 Furthermore, the experiment was conducted using a smoking machine rather than human exhalation.
It is not clear how the exhalation, which is then released to the
indoor climate, might affect the aerosol, considering the humidity and air circulation factors that are not present in a study
with a smoking machine.
Czogala et al13 evaluated the release of nicotine, particulate
matter with diameter ≤2.5 μm (PM2.5), Carbon Monoxide
(CO) and VOCs generated by a smoking machine or exhaled
by users in a conventionally ventilated, full-sized room. This
room was a 39 m3 emission test chamber equipped with a
regulated exhaust ventilation system and two fans for mixing
the indoor air. The chamber had plain acrylic painted walls
and a tiled ﬂoor, with no windows, carpets, linings or curtains
inside. The authors used three different models of e-cigarettes
selected from the popular brands in Poland and they used two
ventilation settings. The air in the chamber was collected
before and after e-cigarette use to identify the chemical components released. In one study, the authors used the smoke
machine to simulate two scenarios, that of low exposure
through secondhand aerosol (with some nicotine absorbed by
the user) and high exposure through secondhand aerosol (with
no nicotine absorbed by the user). In another study, the volunteers exhaled secondhand aerosol after use in the chamber.
Both studies showed that e-cigarettes are a source of secondhand exposure to nicotine but not to CO and VOC, as the
Chang H. Tob Control 2014;23:ii54–ii58. doi:10.1136/tobaccocontrol-2013-051480
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are not a pharmaceutical product; therefore, the disposal of ecigarettes is not regulated under RCRA or any other programme. This means that the unused and the used cartridges
containing residual nicotine can be disposed of without treatment to remove nicotine. Although some manufacturers have
initiated recycling programmes for their e-cigarette cartridges,
the prevalence of recycling for these cartridges is unknown.

amount of CO emitted was as much as that in the background
and only toluene was detected after e-cigarette use.
Secondhand exposure to PM2.5 was also detected.
Schober et al14 evaluated the release of PM, particle number
concentrations, VOCs, polycyclic aromatic hydrocarbons, carbonyls and metals exhaled by e-cigarette users in a ventilated room
that contained three tables and a wardrobe (café-like setting) in
an ofﬁce building. The authors used three different e-liquids
with or without the addition of nicotine. They found that the
e-liquids contained >90% of the humectants 1,2-propanediol
and glycerine. They also found that nicotine levels were on
average 22% above the manufacturer’s declaration of 18 mg/
mL, but liquids labelled as nicotine-free had no nicotine
present. All e-cigarette solutions contained small amounts of
sensitising chemicals including benzyl alcohol, menthol and vanillin. They found none of the tobacco-speciﬁc nitrosamines (eg,
N-nitrosonornicotine, N-nitrosoanatabine, N-nitrosoanabasine
and 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone) in the
e-liquids. The air in the chamber was collected before and after
e-cigarette use to identify the components released. In one
study, volunteers exhaled secondhand aerosol sitting around
tables in the chamber. That study showed that the amount of
PM, 1,2-propanediol, glycerine and nicotine was higher on the
vaping days than on the control day. No signiﬁcant difference
was found for formaldehyde, benzene and the pyrolysis products
acrolein and acetone when compared with the background concentrations. There was one exception out of the six vaping sessions where the level of formaldehyde was higher than on the
control day. Indoor concentrations of the sensitising chemicals
vanillin and benzyl alcohol were only slightly increased in comparison with control values. Indoor concentrations of CO and
CO2 showed no difference between control and vaping days.

Disposal of e-cigarette batteries
E-cigarettes contain batteries. Some manufactures have also
initiated recycling programmes for their e-cigarette batteries.
The prevalence of recycling instructions on disposable
e-cigarette packages, as well as how frequently disposable
e-cigarettes are recycled, is unknown. Heavy metals may be
released if disposable e-cigarettes are disposed of in landﬁlls.
Furthermore, if the used disposable e-cigarettes are collected
and crushed to reclaim the batteries, without proper treatment
nicotine residue will enter the environment.

Research needs
A survey investigating disposal behaviour after use, a model estimating release of heavy metals from e-cigarette disposal and an
analysis of the amount of residual nicotine remaining in the
cartridge after a typical use would contribute to an environmental impact analysis of e-cigarette disposal.

‘Eco-friendly’ and ‘green’ e-cigarettes?
Two news releases reported that one e-cigarette manufacturer
claimed that they were certiﬁed as ‘green’ by a membership organisation.17 18 Based on information provided by the membership
organisation, for a business to be certiﬁed as ‘green’, the business is
only required to complete certain organisational assessments,
prepare a corporate sustainability vision statement and organise an
ofﬁce team that is responsible for the initiative. It is not clear if the
organisational assessment requires that the company record environmental measurements or estimates for their manufacturing procedures, such as any improvement measurement regarding the use
of energy and resources, a reduction in number of kilowatts of electricity used, or any reduction in gallons of water used. The membership organisation’s website lists the marketing beneﬁts of
membership, such as complementary news releases and the ability
of member organisations to promote themselves as being ‘green’.19
When products are labelled ‘green’, the products have a
greater potential to sell. A survey of 1305 small businesses
nationwide conducted in 2012 revealed a signiﬁcant increase in
sales of ‘green’ products. For example, organic food sales have
increased by 238% in the past 10 years, whereas the nonorganic food market has only increased by 33%.20 Similarly, a
‘green’-labelled e-cigarette may potentially sell better in the
market compared with conventional cigarettes and e-cigarettes
that are not labelled as ‘green’. Furthermore, Yamin et al21
noted the potential that adolescents could be misled by ‘ecofriendly’ e-cigarettes and be tempted to use e-cigarettes.

Research needs
A study evaluating the indoor air quality in other various locations (eg, car, home, ofﬁce, school and public indoor areas such
as transit stations) during and after e-cigarette use would
provide important information about environmental impacts.
This information should be collected using a representative
sample of the e-cigarette products currently available.

Environmental considerations due to disposal following
e-cigarette use
No studies have formally evaluated the environmental impacts
of the disposal of e-cigarette components, including batteries.
However, one study of six products noted that none included
disposal instructions.

Disposal of the cartridge containing residual nicotine
Trichounian and Talbot surveyed the design and labelling of six
models of e-cigarettes and reported none of them indicated a
proper way to dispose of parts of the e-cigarettes, including the
cartridge, batteries and atomisers.1 The authors noted that the
amount of e-liquid left in the spent cartridges varied. To estimate the amount of nicotine in 300 puffs from an e-cigarette,
Goniewicz found that the amount of nicotine left in the spent
cartridges of six e-cigarette brands sold in the UK on the internet varied from 19% to 90% (samples were taken from one to
two batches of each brand).15 When a pharmaceutical product
with nicotine as the sole active ingredient (eg, nicotine patches,
gum and lozenges) is discarded without being used for its
intended purpose, it is classiﬁed as a Resource Conservation and
Recovery Act (RCRA) hazardous substance.16 However, a discarded used product is not included under RCRA. E-cigarettes
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Currently, there is limited information on the environmental
impacts of e-cigarette manufacturing, use and disposal. Below
are several basic questions that would inform an environmental
impact analysis of e-cigarettes:
1. What energy and materials are required to manufacture each
component of e-cigarettes? Is more or less energy required
to manufacture one e-cigarette when it is compared with the
manufacture of the number of conventional cigarettes that
ii57
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provides the equivalent amount of nicotine for an average
cigarette user?
What is the e-cigarette manufacturing process in an industrial setting?
What are the facility sizes of the various e-cigarette
manufacturers?
How is nicotine extracted, puriﬁed or synthesised in an
industrial setting?
How does indoor air quality change during and after ecigarette use?
Are disposable e-cigarettes disposed of as hazardous waste,
are they recycled or are they disposed of as regular trash?
How much of the land in the USA and abroad supports the
cultivation of tobacco that is used for the extraction and
puriﬁcation of nicotine?

2.
3.
4.
5.
6.
7.

3

4

5

6

7

8

What this paper adds
▸ This article summarises the limited published information
related to the environmental impacts associated with
e-cigarette manufacturing, use and disposal.
▸ Four studies have evaluated exposure to secondhand
e-cigarette aerosol, an indicator of indoor air quality. Two
were conducted under conditions that might reﬂect indoor
room or café settings. More research is needed to evaluate
the exposure in a variety of real-world circumstances.
▸ Research gaps related to e-cigarette environmental effects
include, but are not limited to, estimates of energy and
materials used in the manufacturing process, impact of
various nicotine extraction and processing methods, impact
on indoor air quality and issues related to disposal of
e-cigarette components, including batteries and cartridges.
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ABSTRACT
Electronic cigarettes (e-cigarettes) have recently gained
signiﬁcant attention in the marketplace and in the
media. However, limited information is available about
the worldwide impact of e-cigarettes; most public health
ofﬁcials are calling for more data so they can more fully
understand the potential risks and beneﬁts of ecigarettes in order to inform regulatory action. In the
USA, e-cigarettes that are marketed as tobacco products
are not currently regulated by the Food and Drug
Administration (FDA). However, having a continuum of
nicotine-containing products that cross jurisdictional lines
within the FDA in the future would create the potential
(and the need) for a comprehensive nicotine strategy at
the FDA. As part of developing the most appropriate
approach to e-cigarette regulation, FDA Center for
Tobacco Products scientists have been reviewing the
available literature to determine the state of e-cigarette
knowledge and have identiﬁed research areas that could
be addressed. This supplement provides a summary of
the current knowledge and research gaps pertaining to
e-cigarettes with regards to product design, chemistry
and toxicology of e-liquid and aerosol constituents,
human factor-based risk factors, abuse liability, clinical
pharmacology and human health effects, paediatric
issues, and environmental issues.
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Electronic cigarettes (e-cigarettes), the most
common type of electronic nicotine delivery system
(ENDS), have recently gained signiﬁcant attention
in the marketplace and in the media. E-cigarettes,
initially developed in China, are now widely available in the USA and many countries internationally
and can be purchased via the internet and in retail
settings. Awareness of e-cigarettes among US adults
more than doubled from 2009 to 2011,1 and sales
of these products has increased rapidly. Industry
analysts expected e-cigarette sales to double by the
end of 2013 with sales of approximately $1.7
billion and consumption to surpass traditional
cigarettes within the next 10 years.2–4 Academic
researchers have been directing attention towards
e-cigarettes as a recreational tobacco product and
as a potential therapeutic product to aid with
smoking cessation. A recent editorial in The Lancet
discusses the complexities in balancing the need for
a less harmful way to offer nicotine delivery to
current users of combusted tobacco products
without increasing initiation of nicotine addiction
in youth and young adults.4
Global attention has been drawn to the rapid rise
in availability and use of this heterogeneous group
of ENDS products. Limited data are available about
the worldwide impact of e-cigarettes. The WHO
Study on Tobacco Product Regulation addressed
regulation of ENDS in its 2010 report5 and the
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WHO Tobacco Free Initiative released a statement
in July 2013 recommending that consumers should
be strongly advised not to use any ENDS products
until a product is deemed safe, effective (as a
smoking cessation aid) and of an acceptable quality
by a competent regulatory body.6 Countries differ
in their approach to e-cigarette regulation and have
instituted a wide variety of policies relative to
e-cigarette sale or use. Most public health ofﬁcials
are also calling for more data so they can more
fully understand the potential risks and beneﬁts of
e-cigarettes in order to inform regulatory action.
In the USA, e-cigarettes that are “customarily
marketed tobacco products” are not currently
regulated by the FDA.7 State and local regulatory
authorities also contribute to public health
policies impacting the availability and use of these
products. As of December 2013, 25 states have
laws restricting the sale of e-cigarettes to minors
and 6 states have enacted some form of restrictions
on e-cigarette use in public spaces.8 E-cigarettes
remain largely or completely untaxed. Several states
have introduced legislation to address taxation of
these products, with industry supporting bills that
will prevent e-cigarette taxation.
The US Court of Appeals for the DC Circuit in
2010 issued a decision in the case of Sottera, Inc v
FDA with regard to e-cigarettes and other products
‘made or derived from tobacco’ and the jurisdictional
line that should be drawn between ‘tobacco products’
and ‘drugs,’ ‘devices’ and combination products. The
court held that e-cigarettes and other products
made or derived from tobacco can be regulated as
‘tobacco products’ under the Tobacco Control Act
and are not drugs/devices unless they are marketed
for therapeutic purposes.7 FDA has stated that it
intends to issue a proposed regulation that would
assert regulatory authority over products that meet
the deﬁnition of a tobacco product, including
e-cigarettes not marketed for therapeutic
purposes.9
For years, the spectrum of nicotine-containing
products in the USA has ranged from cigarettes to
nicotine replacement therapy cessation aids.
However, with the advent of e-cigarettes and other
novel products, there is an increasing diversity of
tobacco products. There is now the potential to
have products that contain only nicotine derived
from tobacco (rather than tobacco itself ) to be marketed as tobacco products or as drugs/devices.
Having a continuum of nicotine-containing products that cross jurisdictional lines within FDA
(tobacco product vs, for example, cessation aids)
creates the potential (and the need) for a comprehensive nicotine strategy at FDA. It also brings into
the forefront questions about the potential for the
development of nicotine replacement therapies that are
more effective at helping tobacco users quit than
ii1
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current products. It also raises the possibility of nicotine-containing products that may be chemically and mechanically very
similar to cessation aids but that are marketed for recreational
use. How these developments affect public health depends upon
the products’ properties and toxicities, but more importantly,
how they are used. Under different scenarios of use, the same
product could either beneﬁt or harm public health.
In theory, the scenario with the least potential for population
harm is the development of highly acceptable nicotine replacement therapies that are signiﬁcantly more effective than current
products on the market at enabling tobacco users to quit with a
short duration of treatment. More effective cessation aids that
allow a longer period of use are also likely to beneﬁt population
health if the ultimate goal is nicotine abstinence. However, the
size of the impact is highly dependent upon the extent to which
such products accomplish complete cessation and the extent to
which they are used.
‘Pure’ nicotine products that are marketed for recreational use
as tobacco products also have the potential for population beneﬁt
to the extent that the adverse health effects from tobacco use disproportionately lie with the other chemicals in the tobacco and in
the smoke. Under an optimistic scenario, few additional non-users
would initiate tobacco use and/or develop nicotine dependence,
many current users who would not have quit would completely
switch, few tobacco users who would have quit smoking would
delay cessation in favour of dual product use, and few former
users would relapse back to nicotine or tobacco use, resulting in a
public health beneﬁt. Under a pessimistic scenario, many additional non-users would initiate nicotine use with some progressing
to conventional tobacco product use, few current users would
completely switch and dual usage with delayed cessation would be
the predominant pattern of use, and a signiﬁcant number of
former users would relapse back to tobacco use, resulting in population harm.
The net population impact depends on the number who
potentially beneﬁt multiplied by the magnitude of that beneﬁt
and the number potentially harmed multiplied by the magnitude
of the harm they experience. A goal of a comprehensive nicotine
regulatory policy could be to optimise the development and use
of nicotine cessation products and to regulate ‘recreational’ nicotine products in order to maximise the potential beneﬁts (ie,
encourage complete substitution to the ‘cleanest’ products
among current users, while minimising initiation of use, delayed
cessation or relapse back to tobacco use). Currently, the assessment and development of such a comprehensive regulatory strategy is hindered by the paucity of data noted in the accompanying
literature reviews—data on the toxicities of the products and
more importantly, data on how these products are being used.
FDA currently regulates cigarettes, cigarette tobacco, rollyour-own tobacco and smokeless tobacco but has indicated its
intent to assert its regulatory authority to products that meet
the deﬁnition of “tobacco product”. Under such authority, companies would be required to provide information about the
ingredients in the products and the levels of certain chemicals to
which users are exposed. In 2011, FDA and National Institutes
of Health (NIH) announced a new study, the Population
Assessment of Tobacco and Health Study, a longitudinal study
that surveys respondents about use of a variety of tobacco products, including e-cigarettes. This study will provide important
information on the trajectories of tobacco use among youth and
adults; the impact of the availability of novel tobacco products
on initiation of dual and polytobacco product use, as well as
tobacco use cessation and relapse; and how product use affects
exposure to harmful and potentially harmful constituents and,
ii2

ultimately, health. Approximately 59 000 people ages 12 years
and older are anticipated to enrol in the Population Assessment
of Tobacco and Health Study cohort.10 In addition, FDA has
partnered with Centers for Disease Control and Prevention and
NIH to expand existing national surveys to track changes in
awareness, use, susceptibility and perceptions of e-cigarette use
among youth and adults in the USA. FDA is also partnering
with NIH to develop research initiatives such as the Tobacco
Centers of Regulatory Science to fund tobacco regulatory
research, including many projects that directly relate to ecigarettes.11 Furthermore, a formal system for reporting
tobacco-speciﬁc adverse events, including from e-cigarettes, has
just recently been established.12 Product surveillance will assist
FDA to identify safety concerns with reported products. Data
from these various sources will help start answering the fundamental questions to allow a science-based determination about
the likely impact of e-cigarettes on individual and population
health and how regulatory actions could ensure that the net
effect on public health is most likely to be positive.
In the November 2013 online issue of this journal, Pepper
and Brewer systematically reviewed the literature related to
growth in awareness and use of e-cigarettes, ﬁnding that from
2009 to 2011, e-cigarette use increased from 1% to more than
6%, with use primarily concentrated among current or former
smokers. This review forms an important part of the evidence
base regarding information about who is using e-cigarettes, and,
to some extent, why.13 Similarly, as part of developing the most
appropriate approach to the regulation of e-cigarettes, the FDA
Center for Tobacco Products scientists have been reviewing the
available literature to determine the state of e-cigarette knowledge and have identiﬁed research areas that inform regulation.
In particular, this supplement provides a summary of the
current knowledge and research gaps pertaining to e-cigarettes
with regards to: product design, chemistry and toxicology of
e-liquid and aerosol constituents, human factor-based risk
factors, abuse liability, clinical pharmacology and human health
effects, as well as paediatric issues, and environmental issues.
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ABSTRACT
Objective A systematic review was conducted to
evaluate the impact of human factors (HF) on the risks
associated with electronic cigarettes (e-cigarettes) and to
identify research gaps. HF is the evaluation of human
interactions with products and includes the analysis of
user, environment and product complexity. Consideration
of HF may mitigate known and potential hazards from
the use and misuse of a consumer product, including
e-cigarettes.
Methods Five databases were searched through
January 2014 and publications relevant to HF were
incorporated. Voluntary adverse event (AE) reports
submitted to the US Food and Drug Administration
(FDA) and the package labelling of 12 e-cigarette
products were analysed.
Results No studies speciﬁcally addressing the impact of
HF on e-cigarette use risks were identiﬁed. Most
e-cigarette users are smokers, but data on the user
population are inconsistent. No articles focused
speciﬁcally on e-cigarette use environments, storage
conditions, product operational requirements, product
complexities, user errors or misuse.
Twelve published studies analysed e-cigarette labelling
and concluded that labelling was inadequate or
misleading. FDA labelling analysis revealed similar
concerns described in the literature. AE reports related to
design concerns are increasing and fatalities related to
accidental exposure and misuse have occurred; however,
no publications evaluating the relationship between AEs
and HF were identiﬁed.
Conclusions The HF impacting e-cigarette use and
related hazards are inadequately characterised. Thorough
analyses of user–product–environment interfaces,
product complexities and AEs associated with typical and
atypical use are needed to better incorporate HF
engineering principles to inform and potentially reduce
or mitigate the emerging hazards associated with
e-cigarette products.

studies and product malfunction or failure reports
are analysed in order to improve the design of
current and future products. HFE considers past
and current product design, as well as the likely
characteristics and behaviour of both intentional
and unintentional product users, such as children
who may have unattended access to the product.2
HFE has ﬁgured prominently in determining causative factors and remediation for consumer product
failures, such as sudden unintended acceleration
incidents in automobiles.3
Electronic cigarettes (e-cigarettes) are batterypowered devices that aerosolise a chemical mixture
(‘e-liquid’) that typically contains nicotine, propylene glycol, ﬂavourings and other constituents. The
intent of this paper is not to compare the risks of
e-cigarettes versus traditional cigarettes but rather
to review use-related risks of e-cigarettes and identify strategies to reduce hazards associated with
these products. Published and voluntary reports to
the US Food and Drug Administration (FDA)
suggest that e-cigarette use may have risks unrecognised by the general public. Risk of exposure to
e-liquids from leaks or spills, e-cigarette ignition
and explosion, and exposure to contaminants in
the e-liquid and aerosols are HF concerns. These
risks can be exacerbated through poor product
design, user behaviour or both. The interaction
among HF considerations and their possible results
is illustrated in ﬁgure 1.
Electronic cigarette use-related hazards should be
identiﬁed, understood and addressed through the
application of HFE to e-cigarette design processes
in order to minimise consumer risks. To expand
the understanding of these issues and identify gaps
in knowledge, scientiﬁc literature, voluntary
adverse events (AEs) reported to FDA, media
reports and a sample of 12 e-cigarette product
labelling were analysed.

INTRODUCTION

METHODS
Literature search and resource review

‘Human factors’ (HF) analysis refers to the evaluation of how human users interact with products
and takes the user characteristics, environment of
use and product complexity into consideration.1
HF are analysed in order to inform the implementation of design principles that focus on user–environments–product interactions and thus minimise
the hazards and risks associated with a product use.
Human factors engineering (HFE) principles are
intended to make products easier or harder
(as appropriate) to use and to reduce or mitigate
any potential hazards of product use, particularly
hazards that are directly related to poor product
design.2 Data from user proﬁles, product use

A systematic literature search of ﬁve reference databases (Web of Knowledge, PubMed, SciFinder,
Embase and EBSCOhost) was conducted through
January 2014 using search terms ‘electronic nicotine devices’ OR ‘electronic nicotine device’ OR
‘electronic nicotine delivery systems’ OR ‘electronic
nicotine delivery system’ OR ‘electronic cigarettes’
OR ‘electronic cigarette’ OR ‘e-cigarettes’ OR
‘e-cigarette’ OR ‘e-cig’ OR ‘e-cigs’ to identify
research and publications related to e-cigarettes.
Titles and abstracts of the 455 articles identiﬁed
were manually screened for HF and user hazards
relevance. Included articles were (1) written in
English; (2) accessible and non-conﬁdential using
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Figure 1 Human factors (HF) considerations and potential outcomes of e-cigarette use (adapted from an Food and Drug Administration guidance
document related to HF engineering).2
FDA resources or publicly available; and (3) deal partly or exclusively with the relevant aspect of HF pertaining to e-cigarettes.
The validity and strength of each study were determined based
on a qualitative assessment of study objectives, design, population sampling strategies, depth of analysis, risk of bias and interpretation of results. Application of these criteria yielded a total
of 31 articles for analysis; all articles were published between
2009 and 2014. We also reviewed the Center for Tobacco
Products (CTP) daily news (news clips from a clipping service)
for relevant information.

included rechargeable starter kits, cartridges and cartomizers,
e-liquids for reﬁlling cartridges and disposable e-cigarettes.
FDA-approved labelling of a prescription13 and a nonprescription nicotine replacement product14 were used as references. All levels of package labelling were reviewed and the products were measured to evaluate whether there were any
potential choking hazards and to examine whether the labelling
properly addressed the risk.

CTP AEs database analysis

Per a recent comprehensive review of US e-cigarette users by
Pepper and Brewer,15 adult e-cigarette use in the USA increased
from 1% in 200916 to 6% in 201117 and current smokers are
more likely to use e-cigarettes than former and neversmokers.16 18 Electronic cigarette use among US adolescent and
young adults has also increased in recent years.15 19–23
Additional data characterising the user population are limited.ii
Although one study of e-cigarette use in schizophrenic patients
was identiﬁed,24 no other studies evaluating speciﬁc user populations (eg, pregnant women, nursing mothers, older people, episodic users such as perioperative or hospitalised patients, users with
chronic medical conditions/disabilities) were identiﬁed. Given that
e-cigarettes are more complex than traditional cigarettes and some
may require product assembly, component replacement or both,
e-cigarette users may require additional skills to ensure appropriate
use that are not required by traditional cigarettes users.25 Studies
on the use environment were not identiﬁed, but e-cigarettes may be
used in the work environment and public places.

RESULTS
Users and use environment

AEs associated with e-cigarette use voluntarily reported to FDA/
CTP between 2008 and 31 December 2013 were reviewed for
their nature, seriousness, possible HF contribution and implications for product labelling. AE deﬁnitions applied to e-cigarettes
were adapted from concepts in the regulations4 and guidance5
for investigational drugs and non-prescription products.

Labelling analysis of e-cigarette products by FDA/CTP
The labelling of 12 e-cigarette products from nine manufacturers (table 1)7–12 was analysed using a tool developed by the
FDA. The tool is an unweighted list of 65 elements in broad categories, including claims; package design; product and manufacturer identiﬁcation on the external package and main
component parts; content, conspicuousness, readability and legibility of health cautions; and instructions for use. We scored
each labelling element as ‘present’ or ‘absent’, included qualitative notations, and reported ﬁndings using descriptive statistics.
The sample included products evaluated in published labelling
analyses (n=7), products identiﬁed as popular by one or more
independent analysts in late 2012 (n=8) and products for which
AE reports had been received by the FDA (n=7).i The sample

Electronic cigarette product design
No articles speciﬁcally analysing e-cigarette operational requirements or complexity were identiﬁed. One US study identiﬁed

i

Some products were included in more than one category.

ii48
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ii
Refer to the Pepper and Brewer publication for additional information
about e-cigarette users.
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Table 1 Sample of e-cigarette products analysed by CTP for labelling (n=12)
Brand name/manufacturer/(flavour(s))

Type of product/identifiers/nicotine content

Purchase date

Data supporting inclusion
(see code descriptions below)

NJOY® NPRO
Sottera (five assorted regular flavour cartridges)

Starter kit
Model #03-NP-WHT-SK
18 mg nicotine
Starter kit
Nicotine content unknown
Cartridges
2-pack
Nicotine content unknown
Cartridges
SM0711
0.6% nicotine by volume
Cartridges
10-pack
16 mg nicotine
Cartridges
5 atomized cartridges
8 mg nicotine
Cartomizers
1.8% nicotine by volume
e-Liquid
0.50 Fl. oz.
‘Low nicotine’:11 mg/mL
e-Liquid
0 mg nicotine (0.0%)
Disposable e-cigarette
‘Equal to about 2 packs’
Disposable e-cigarette
‘Equal to 40 cigarettes’
Disposable e-cigarette
‘Equals over one Pack’

11/21/2011

A, B, C, D, E, F

2009

A, D, E

10/31/2012

E

11/21/2011

A, B, C, D, E, F

10/31/2012

B

10/31/2012

B

10/31/2012

B

10/31/2012

D

3/21/2013

G

11/21/2011

A, B, C, E, F

10/31/2012

A, B, E

10/31/2012

B, C

Smoking Everywhere™
Liberty Stix
(Medium Mint)
NJOY® electronic cigarette refill cartridges
Sottera
(Traditional flavour)
SouthBeach Smoke Deluxe Cartridges (assorted full flavoured)

Volcano Atomized Cartridges (CooCoo Coconut)

Greensmoke Variety Pack (5 FlavorMax™ Cartomizers)
Johnson Creek Original Smoke Juice (Red OakTM SolsticeTM)
Johnson Creek
NicQuid®
(Midnight Express)
OneJoy
Sottera
V2 Regular Full
Blu®
Lorillard

A. ‘Top 5’ product among those named in adverse event reports to the FDA as of 12/31/2012.
B. ‘Top 20 selling brands’.7
C. ‘Top 5 in e-cigarette sales for unique brands sold in convenience and FDM Stores combined March 2011–March 2012’.8
D. Extends work of FDA/Division of Pharmaceutical Analysis (DPA), St Louis, Missouri , USA.9
E. To confirm published labelling analyses.10 11
F. ‘Most popular brand’ in the USA.12
G. This product was included in order to ensure that the sample included at least two of each of the types of products being marketed.

leaking cartridges and noted that it was difﬁcult to avoid
contact with e-liquid when assembling or disassembling cartridges.10 An Italian study identiﬁed design concerns: speciﬁcally, the product could not be used as recommended, the
product failed to produce mist when puffed, the atomizer had to
be substituted and chargers were immediately replaced.26 Users
indicated that acceptance of e-cigarettes could be improved by
increasing manufacturing standards, by providing a battery capacity lasting at least 24 h, by reducing the weight of the product
and by substituting the hard plastic mouthpiece.26 A study from
the Czech Republic found that 4% of subjects (n=262) reported
unspeciﬁed technical difﬁculties resulting in product dissatisfaction.27 Design issues identiﬁed in a 2010 survey conducted in
England and France included leaking e-liquid, ‘broken down’
product, concern that the ‘vapour’ was not concentrated and difﬁcult to inhale, and that the cartridges and batteries did not last
long enough.28 No articles regarding the application of HFE to
e-cigarette product design were identiﬁed.

Literature review ﬁndings on e-cigarette products labelling and
packaging
Twelve articles were identiﬁed that evaluated e-cigarette labeling9–12 29–36 (see online supplementary table S1): 11 studied
e-liquid content using bench methods9 11 12 29–36; three
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evaluated broader aspects of product labelling10 11 31; and two
commented on packaging design.31 36 Six studies were US
based,9 10 29 30 33 35 and ﬁve others included one or more e-cigarette brands sold in the USA.11 12 31 34 36 Six of the eleven
studies analysing the accuracy of labelled nicotine in e-liquids
found higher than the labelled amount in one or more
samples,9 11 12 32–34 and three studies found more than a twofold
higher amount of nicotine.9 11 32 Bench analyses have also identiﬁed constituents of concern, including nicotine-related impurities,9 31 34 poisons or laboratory reagents, and drugs.9 31
Other published labelling and packaging analyses identiﬁed
either global or speciﬁc concerns. Cheah et al11 analysed product
design features, contents and eight labelling elements of 19 e-cigarettes brands (including three brands available in the USA) and concluded that product labelling and packaging had pervasive
inadequate and misleading information. Trtchounian and Talbot10
analysed 25 elements of the starter kit instruction manuals for six
products from ﬁve US manufacturers and concluded that important information about product contents, use and warnings was
absent. A UK analysis noted that the e-cigarette packages analysed
did not have choking warnings.31 One study found that none of
the six e-cigarette packaging designs evaluated were in childresistant (C-R) containers despite containing e-liquids with high
nicotine concentration (14.8–87.2 mg/mL).33
ii49
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exposure in children are ingestion, inhalation and dermal
contact.50–53 Outside the USA, e-liquid ingestion was reported
in three suicide attempts in two adults from Denmark54 and an
Israeli toddler’s death.55
There were 14 e-cigarette ignition events injuring eight individuals, including at least two non-users; 13 were explosions of
rechargeable devices. Two explosions occurred during use,
resulting in burns, oral disﬁgurement56 and unilateral blindness.57 One disposable e-cigarette exploded while being
removed from the package, resulting in sensory impairments
and property damage.58 Eleven explosions during device charging have caused burns (n=2),59 60 smoke inhalation injuries
(n=2)60–62 and property damage (n=8).52 63–69 Six reports
suggest possible user-product interactions: three describe products left unattended while charging52 63 66 68; two state that
the products lacked warnings or charging instructions,60 66 and
one suggests that a charger intended for use with a different
e-cigarette product may have been used.67

Labelling analysis of e-cigarette products by FDA/CTP
Concerns regarding product and manufacturer labelling were
identiﬁed in the majority of the samples analysed (eg, 8 of 12
products did not have lot or batch numbers). Most cartridges
appeared to be interchangeable. Ingredient labelling was problematic for all products: ﬁve products did not provide ingredients, and of the seven product packages that listed ingredients,
two did not provide consistent information across all levels of
packaging. One e-liquid package listed peanut, a potentially fatal
allergen, as an ingredient, but a warning was not provided.38 The
10 nicotine-containing products had ambiguities in content labelling such as qualitative descriptors or quantitative notations that
were inexact. Eight products, including two that did not contain
nicotine, warned of potential nicotine toxicity. Four warned of
potential nicotine poisoning, but none warned of potential
fatality.
Seven external package labels listed a health caution; however,
warning and precautionary content occupied less than 30% of a
back panel or 20–100% of one side panel, was printed in small
font and may not be conspicuous to the readers.39–41 No products warned of the potential for overheating, explosions or burn
injuries. Two products claimed to be non-ﬂammable.
Five of the twelve products did not include instructions for
use. Instructions for seven products did not provide step-by-step
use instructions, were written above eighth grade level or
both.39 42 None of the products had labelling stating that the
product is intended as a smoking cessation aid; however,
one product insert contained cessation lifestyle advice and ﬁve
products’ labelling suggested that the product is less risky than
traditional cigarettes.
All products contained at least one component that qualiﬁed as
a choking hazard.iii 43 Only one starter kit directly warned of this
hazard on the external package, but in small font. Three cartridges and the two e-liquids appeared to have C-R packaging44
and meet the US consumer guidance.45 Eight products warned to
‘keep out of reach of children.’ Three products had neither C-R
packaging nor the ‘keep out of reach of children’ warning.

Analysis of product complaints and AEs voluntarily reported
to the FDA
FDA received its ﬁrst e-cigarette AE report in August 2008. As
of 31 December 2013, FDA/CTP had received 91 voluntary
reports with product or health effect complaints related to
e-cigarettes, and 26 (29%) reports may have HF contributions.
Six reports were exclusively about product quality, performance,
labelling or advertising and did not involve AEs. Of the 20
reports containing AEs, 8 were serious including an infant death
from choking on a ﬂavour cartridge, 4 explosions causing burn
injuries of three adults and one child,59 2 conﬁrmed nicotine
overdoses (one with cartridge overheating and one with intentional dual use of traditional cigarettes) and 1 possible nicotine
overdose with psychotic symptoms reported after e-liquid
ingestion.
Twelve non-serious AE reports included non-speciﬁc physical
complaints pertaining to advertisement, labelling or website
issues (n=4), leakage of e-liquid resulting in oral or hand irritation (n=3); oral burns due to overheating or explosion (n=2);
noxious smell and taste causing respiratory, gastrointestinal and
constitutional symptoms (n=1); persistent after taste associated
with difﬁculty using the charger (n=1); and possible product
adulteration with marijuana (n=1). Complaints related to advertising, labelling, brochures or websites included unsubstantiated
claims, inappropriate advertising from a healthcare provider’s
ofﬁce, lack of product brochure; inappropriate labelling (“products labelled as nicotine-free and harm-free, despite FDA
website information e-cigarettes may contain nicotine”), lack of
health cautions in the retail setting and difﬁculty reaching ‘the
company’.

AEs associated with e-cigarette use and possibly related
to HFs
Literature review of AEs
Events related to e-cigarette product exposure reported to the
American Association of Poison Control Centers (AAPCC)
increased 42% from 2011 (n=256) to 2012 (n=438). More
than 30% of cases involved children younger than 5 years
(n=84 in 2011; n=172 in 2012) and intentional misuse
increased 56% (n=12 in 2011 and n=27 in 2012).
Approximately 15% of the exposures were allergic or idiosyncratic responses and 25% required medical treatment.46 47
Intentional misuse cases included a completed suicide by injecting e-liquid (serum nicotine level was 2000 ng/mL)48 and a
suicide attempt with ingestion and dermal application of
e-liquid.49 Limited information about state-level aggregate
Poison Control Center data suggests that common routes of

DISCUSSION
Although data on the contributions of HF to e-cigarette use are
limited, many of the use-related concerns may be addressed by
HFE in the product design, manufacture and dispensing processes. Currently, e-cigarette manufacturing is unregulated in the
USA. There is signiﬁcant variability in parameters such as the
airﬂow rate required to produce aerosol, pressure drop, and
lengths of time cartridges last, and aerosol production between
and within e-cigarette brands.70

iii

Section 1501 of the Federal Hazardous Substance Act (FHSA) (Pub
L No. 86–613 [1960]) deﬁnes a test of object size using the small-parts
test ﬁxture (SPTF).43 The SPTF is a truncated cylinder with a diameter
of 3.17 cm (1.25 in), simulating the mouth, and a depth between 2.54
and 5.71 cm (1.00 and 2.25 in), simulating the pharynx. An object is
considered a small part if it ﬁts completely within the SPTF. The SPTF
was developed, in part, on the basis of data regarding the dimensions of
airway foreign bodies recovered by bronchoscopy by Chevalier Jackson
in the early 1900s.
ii50
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Although user characteristics have been explored in several
studies, and consistently identify most e-cigarette users as
smokers of traditional cigarette products, the studies identiﬁed
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other than intended may help to prevent or reduce adverse
health effects associated with adulteration.2

are cross-sectional, and the data are limited and inconsistent
across studies. Risks to individual users may be greater in those
with underlying medical conditions, including asthma and
hypersensitivity,2 and in youth, young adults and pregnant
women. Given the complexity of some e-cigarette products,
users with decreased manual dexterity, visual/hearing disabilities
or limited cognitive skills may be at higher risk of use hazards.2
It is also unclear whether dual use of e-cigarettes and other
nicotine-containing products will result in higher risks of nicotine toxicity and use-related hazards. Longitudinal national data,
such as data from the ongoing Population Assessment of
Tobacco and Health Study, a collaborative project between NIH
and FDA/CTP, may provide a better understanding of the e-cigarette user population.

Labelling and user interface
The literature, AE reports review and labelling analysis identiﬁed
e-cigarette labelling inadequacies, including ambiguous, incomplete or misleading information, as well as information provided
in fonts that are likely not conspicuous to the user. Given the
complexity of e-cigarette products and potential risks, instructions to ensure appropriate use and adequate safety labelling
may be needed for e-cigarettes.25 For example, all e-cigarettes in
the CTP labelling analysis contain small parts that pose a
choking risk to children and pets, and a fatal choking event has
been reported. Products with C-R packaging design and with
choking risk warnings may reduce or prevent choking hazards.
In addition, ingestion of nicotine-containing e-liquids, especially
those with high concentrations (eg, 87.2 mg nicotine/mL),32 can
be toxic,v,74 and poisoning events have been reported.
Concerns have been raised that nicotine deposited on surfaces
can be converted into carcinogens and then inhaled or ingested
by both users and non-users.75 76 Although the magnitude of
the risks of overdose and poisoning events remains undeﬁned,
adequate product labelling to warn of nicotine exposures and
toxicity, and C-R packaging may help mitigate risks.

Electronic cigarette use environment
Electronic cigarettes may be used in many settings, including
homes, public spaces (eg, parks and restaurants)71 and mobile
environments (eg, automobiles). Although some states and localities have legislation limiting public use of e-cigarettes,71 the
numbers and types of environments in which e-cigarettes are
being used appear to be greater than those currently allowed for
traditional cigarettes. Conditions such as ambient temperature
and user distractions may impact appropriate product use2 and
the storage environment may affect product quality, potency
and function.2 In particular, the environment in which reusable
devices are recharged may have important risk consequences.
Research is needed to adequately characterise the environments
in which e-cigarettes are used and stored.

Incorporating HF approaches into e-cigarettes risk
assessment
Additional information on e-cigarette users, use environment
and the product–user interface is needed in order to apply HFE
risk assessment strategies. Analytical HF approaches include
function and task analysis, heuristic analysis and expert reviews.
Empirical approaches (use studies) derive information from
actual or simulated use of products. Usability testing prior to
product marketing may reveal design problems and improve
product labelling and directions for use.2 Postmarketing surveillance and evaluations are also critical for monitoring AEs and
capturing unexpected user errors; this can inform consumer
education and the development of additional safeguards with
improved product design.

Electronic cigarette design
The design and quality of e-cigarettes are diverse and inadequately characterised. Some of the known and potential associated e-cigarette risks, such as injuries and damage related to
explosions, would likely be mitigated by improved product
design and quality standards. For example, lithium batteries
used in e-cigarettes carry a risk of overheating, explosion and
electrolyte leakage due to their ability to store large amounts of
energy in a compact space. Adoption of standardised manufacturing techniques with improved quality control processes may
reduce battery hazards by reducing design ﬂaws and manufacturing defects. These changes may also improve the tolerances associated with the environmental and storage conditions
experienced during normal consumer use. In addition to design
and manufacturing ﬂaws, improper use and handling of the
battery by the consumer can contribute to a condition known as
‘thermal runaway’ during which the internal battery temperature can increase, causing a ﬁre or explosion.72 The use of
industry-proven design safety features (such as overcharging protection circuits, thermal power cut-offs and internal overpressure relief mechanisms)73 and instructions for use that include
the proper care and handling of the battery may help prevent
thermal runaway.
Some e-cigarettes can be modiﬁed for use in ways other than
intended, which may result in malicious adulteration, delivery
of aerosols with higher concentrations of nicotine and toxins,
and aerosolisation of products other than e-liquids, such as
marijuana oils and waxes.25 Battery stacking and ‘dripping’ iv
are examples of how the user can increase nicotine delivery.
Designs that prevent product modiﬁcation and use in ways

To be included in this review, an article had to be relevant to
HF, written in English and focus on the US market. Thus, it is
possible that some articles may have been overlooked. AEs submitted to FDA are from voluntary reporters, may not include all
cases and may lack accurate or complete information. For our
labelling analysis, we were not the ﬁrst to open some of the
samples, which may have limited our ability to review all levels
of packaging and may have affected the appearance of tamperevident packaging features.
Our assumptions about the level of packaging intended for
the retail consumer for the NicQuid® sample and the interpretation of ambiguous labelling content such as numbers and text
descriptors were not conﬁrmed with the manufacturers. We analysed 12 e-cigarette products that may or may not be representative of e-cigarette products at large. One-quarter of our sample
was from a single manufacturer (NJOY), although the decision
for inclusion was consistent with the product’s market share12
and other published labelling analyses.9 10 Electronic cigarettes
are increasingly popular and rapidly evolving. It is possible that

iv
‘Dripping’ is a term used to describe the application of e-liquid directly
to the heating elements.25

v
The fatal dose of nicotine is estimated to be 30–60 mg for adults and
10 mg for children.74

Limitations
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some of the deﬁciencies we identiﬁed in labelling, especially for
the earliest acquired samples, have already been addressed by
the industry.
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ABSTRACT
Objective To review the available evidence evaluating
the chemicals in reﬁll solutions, cartridges, aerosols
and environmental emissions of electronic cigarettes
(e-cigarettes).
Methods Systematic literature searches were conducted
to identify research related to e-cigarettes and chemistry
using 5 reference databases and 11 search terms. The
search date range was January 2007 to September
2013. The search yielded 36 articles, of which 29 were
deemed relevant for analysis.
Results The levels of nicotine, tobacco-speciﬁc
nitrosamines (TSNAs), aldehydes, metals, volatile organic
compounds (VOCs), ﬂavours, solvent carriers and
tobacco alkaloids in e-cigarette reﬁll solutions,
cartridges, aerosols and environmental emissions vary
considerably. The delivery of nicotine and the release of
TSNAs, aldehydes and metals are not consistent across
products. Furthermore, the nicotine level listed on the
labels of e-cigarette cartridges and reﬁll solutions is
often signiﬁcantly different from measured values.
Phenolic compounds, polycyclic aromatic hydrocarbons
and drugs have also been reported in e-cigarette reﬁll
solutions, cartridges and aerosols. Varying results in
particle size distributions of particular matter emissions
from e-cigarettes across studies have been observed.
Methods applied for the generation and chemical
analyses of aerosols differ across studies. Performance
characteristics of e-cigarette devices also vary across and
within brands.
Conclusions Additional studies based on knowledge
of e-cigarette user behaviours and scientiﬁcally validated
aerosol generation and chemical analysis methods would
be helpful in generating reliable measures of chemical
quantities. This would allow comparisons of e-cigarette
aerosol and traditional smoke constituent levels and
would inform an evaluation of the toxicity potential of
e-cigarettes.

INTRODUCTION

Open Access
Scan to access more
free content

To cite: Cheng T. Tob
Control 2014;23:ii11–ii17.

e-cigarettes are nicotine delivery devices designed
to look and feel like a traditional cigarette, a pen or
a fashion accessory. They are often marketed as
tobacco-free nicotine delivery devices.1 In a typical
device conﬁguration, instead of burning tobacco, a
user draws air through the device; an airﬂow
sensor or a physical power button activates a
battery that powers an atomizer to produce an
aerosol from liquid containing nicotine and ﬂavourings. A high percentage of the liquid is composed
of carrier solvents, such as glycerol and/or propylene glycol. Aerosol generated from an e-cigarette is
commonly but inaccurately referred to as ‘vapour.’
Vapour refers to the gaseous state of a substance; in
contrast, an aerosol is a suspension of ﬁne particles
of liquid, solid or both in a gas. Both the particulate and gas phases are mixtures of chemical
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substances in e-cigarette aerosols. The e-cigarette
aerosol simulates cigarette smoke.2 Following a
puff, the aerosol is delivered into the user’s mouth
and lungs by inhalation, after which the remaining
aerosol is exhaled into the environment.1 These
products are commercialised in various forms (or
‘models’) with different design characteristics and
generate different physical and chemical characteristics during operation.
e-cigarettes are becoming increasingly popular, a
concerning trend given limited information about
their chemistry. Marketers of e-cigarettes have made
a variety of claims indicating that e-cigarettes
are safer than conventional cigarettes and that
their use facilitates smoking cessation.3 However,
e-cigarette manufacturers do not provide complete
information on the chemicals used in the manufacturing process or the chemicals that may be released
or synthesised during the aerosol generation process
that occurs during use. Minimal valid chemistry
data are available on e-cigarette emissions.
Furthermore, nicotine levels are intentionally formulated to create target strengths, yet measured
levels may not match the label claim.4 Consequently,
safety concerns exist regarding e-cigarette user
exposure to harmful and potentially harmful constituents (HPHCs), including nicotine, which has the
potential to cause addiction and other adverse
events.5 This paper summarises existing research
ﬁndings related to e-cigarette chemical composition;
it also highlights limitations and information gaps
that are critical for reliable chemistry data collection
necessary for e-cigarette hazard evaluation.

METHODS
Systematic literature searches were conducted
through September 2013 to identify research
related to e-cigarettes and chemistry. Five reference
databases (Web of Knowledge, PubMed, SciFinder,
Embase and EBSCOhost) were searched using a set
of relevant search terms used singly or in combination. Search terms included the following: ‘electronic nicotine devices’ OR ‘electronic nicotine
device’ OR ‘electronic nicotine delivery systems’
OR ‘electronic nicotine delivery system’ OR ‘electronic cigarettes’ OR ‘electronic cigarette’ OR
‘e-cigarettes’ OR ‘e-cigarette’ OR ‘e-cig’ OR ‘e-cigs’
AND ‘chemistry.’ The search date range was
restricted between January 2007, when the ﬁrst
study of chemicals in e-cigarettes was published,
and September 2013.
To be considered for inclusion, the article had to
(1) be written in English, (2) be publicly available,
(3) be published in a peer-reviewed journal and (4)
deal partly or exclusively with chemistry. Excluded
sources included (1) indirect data sources, (2)
patents and (3) conference presentations.
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Table 1 Nicotine reported in refill solutions, cartridges, aerosols and environmental emission of e-cigarette products
Literature

Matrix

Units

Nicotine level

Deviation from label*

Goniewicz et al4

Refill solution
Cartridge
Aerosol
Refill solution
Refill solution
Refill solution
Cartridge
Aerosol
Indoor air
Cartridge
Refill solutions
Cartridge
Aerosol
Cartridge
Aerosol

mg
mg
mg/150 puffs
mg/mL
mg/mL
mg/mL
% W/W
mg/m3
ng/L
mg/cartridge
mg/mL
mg/cartridge
μg/100 mL puff
mg/cartridge
μg/35 mL puff

–75 to 28%
–89 to 25%
N.A.
–15 to 21%†
–50 to 40%†
–66 to 42%†
N.A.
N.A.
N.A.
–89 to 105%†
–100 to 100%†
–100 to 100%†
N.A.
–80 to –77%†
N.A.

Cartridge
Aerosol
Refill solution

mg/cartridge
μg/100 mL puff
μg/mL

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
<0.001 to 0.25
<0.01 to 6.21
538 to 8770
0.00 to 15.3
0 to 25.6
0 to 21.8
0 to 43.2
3.23±0.5 to 4.07±0.54
0.3 for puffs 11 to 50
to 1.0 for puffs 1 to 10
0.00 to 6.76
0.35 to 43.2
N.D. to 25.6

Etter et al13
Kirschner et al16
Cameron et al15
Pellegrino et al6
McAuley et al11
Cheah et al17
Trehy et al7

Cobb et al8

Westenberger9
Westenberger10

N.A.
N.A.
N.A.

*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., not detected.

and environmental emissions. Nicotine is the primary addictive
substance in tobacco products. The data indicate that the nicotine
levels in e-cigarettes vary considerably. e-cigarette brands and
models differ in the efﬁcacy and consistency of nicotine yields,
and the delivery of nicotine is not uniform either from
puff-to-puff or across products of the same brand.4 6–11
Furthermore, the level of nicotine listed on the labels of e-cigarette cartridges and reﬁll solutions is often signiﬁcantly different
from measured values4 7 8 12–18 and labelling may not
adequately convey the amount or concentration of nicotine.19
For example, Goniewicz et al conducted a quantitative analysis
of nicotine in aerosols generated from 15 e-cigarette brands (16
products) that were selected based on their market popularity.
They found that total nicotine in aerosol varied by brand from
0.5 to 15.4 mg per 300 puffs (20 series of 15 puffs, 70 mL/puff,
triplicate tests of each product) and that the nicotine in aerosol
varied from 21% to 85% of the nicotine present in the cartridge. Westenberger repeatedly tested three individual cartridges
with the same label and obtained results varying from 26.8 to
43.2 μg nicotine per 100 mL puff (estimated to be 8.04–
13.0 mg nicotine per 300 puffs). Consequently, environmental
nicotine emissions from e-cigarettes differ across brands. For
example, McAuley studied nicotine emissions from aerosols of
four different high-nicotine content e-liquids in cartridges and
found 538–8770 ng/L of nicotine in indoor air compared with
5039 to 48050 ng/L from conventional cigarette smoke.11

The search yielded a total of 261 articles that met the inclusion criteria. Exclusion criteria reduced the number of articles
to 158. The titles and abstracts (when titles provided insufﬁcient
detail) of these 158 articles were screened for relevance. This
screening identiﬁed 36 articles for full-text review, including a
manual search of the reference lists of selected articles to identify additional relevant publications.
Following the full-text review, 29 articles were deemed relevant for this analysis. The validity and strength of each study
were determined based on a qualitative assessment of study
scope objectives and research design. Meaningful study limitations are noted in the analysis.

RESULTS
Chemical substances reported in studies of e-cigarette reﬁll solutions, cartridges, aerosols and environmental emissions are provided in tables 1–7. The instrumental methods developed by
each study for speciﬁc categories of chemicals are provided in
tables 8 and 9. Methods, conditions and parameters for
machine (laboratory device) aerosol generation reported in these
studies are provided in tables 10 and 11. The combined results
of these research studies are described below.

Nicotine
Table 1 summarises the current research regarding the nicotine
levels found in e-cigarette cartridges, reﬁll solutions, aerosols

Table 2 Aldehydes reported in refill solutions and aerosols of e-cigarettes
Literature

Matrix

Units

Formaldehyde

Acetaldehyde

Acrolein

o-Methyl benzaldehyde

Acetone

Goniewicz et al20

Aerosol

μg/150 puffs

Refill solution
Aerosol
Aerosol
Aerosol

mg/L
mg/m3
mg/m3
ppm/38 mL puff

2.0±0.1 to
13.6±2.1
0.10 to 15.63
<LOQ
11
0.34

N.D. to
41.9±3.4
N.D.
<LOQ
9.3
N.D. to 0.33

1.3±0.8 to
7.1±0.4
N.T.
N.T.
N.T.
N.T.

N.T.

Lim and Shin25
Ohta et al23
Uchiyama et al24
Laugesen22

3.2±0.8 to
56.1±1.4
0.02 to 10.09
260
8.3
0.25

N.T.
N.T.
2.9
0.16

<LOQ, below the limit of quantitation but above the limit of detection; N.D., not detected; N.T., not tested by the study.
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Table 3 Tobacco-specific nitrosamines reported in aerosols, refill solutions and cartridges of e-cigarettes
Literature

Matrix

Units

NNN

NNK

NAT

NAB

Goniewicz et al20
Kim and Shin21
Westenberger et al9
Laugesen22

Aerosol
Refill solution
Cartridge
Cartridge

μg/150 puffs
μg/L
mg/cartridge
ng/cartridge

N.D. to 4.3±2.4
0.34 to 60.08
N.D. to <LOQ
BDL to 3.87

N.D. to 28.3±13.2
0.22 to 9.84
N.D. to <LOQ
0.26 to 1.46

N.T.
0.09 to 62.19
N.D. to <LOQ
BDL to 2.16

N.T.
0.11 to 11.11
N.D. to <LOQ
N.Q. to 0.69

<LOQ, below the limit of quantitation but above the limit of detection; BDL, below detection limit; N.D., not detected; N.Q., not quantifiable; N.T., not tested by the study.
NNN, N-nitrosonornicotine; NNK, 4-(N-nitrosomethylamino)-1-(3-pyridyl)-1-butanone; NAT, N-nitrosoanatabine; NAB, N-nitrosoanabasine.

et al indicate that e-cigarette brands and product models differ
in yields of TSNAs, aldehydes, metals and VOCs.20 For
example, the acrolein level in the aerosol generated from two
different product models within the same brand is reported to
be 4.4±2.5 μg/150 puffs for one model and 16.6±2.5 μg/150
puffs for the other model. An even greater variance in the acrolein level is observed when comparing products across brands,
where an acrolein level was determined to be as large as
41.9±3.4 μg/150 puffs in aerosol of a product from a different
brand. The relative standard deviations (SDs) reported for all
measurements range from 0% to 100% of the mean values,
indicating inconsistencies in the release of these chemicals across
products. Similarly, in 2013 Etter et al found that e-cigarette
sub-brands differ in levels of tobacco alkaloids.13 Within a
brand, nicotine-N-oxide (one of the tobacco alkaloids) is at
0.16% (of nicotine content) in a tobacco-ﬂavoured sub-brand,
0.09% in a menthol-ﬂavoured sub-brand and 0.03% in an unﬂavoured sub-brand.
Nevertheless, analytical methods applied in these studies are
inconsistent. Tables 8 and 9 summarise the instrumental
methods developed for speciﬁc categories of target analytes by
each study. Analytical methodology for qualitative and/or quantitative determination of a constituent in cigarette smoke generally encompasses two areas of effort: sample preparation and
instrumental analysis. Sample preparation involves smoke/
aerosol generation, sample extraction and sample collection.
Instrumental analysis involves analysing the sample to identify

Given these issues with nicotine content variability, all studies
recommend that e-cigarette manufacturers implement quality
standards regarding nicotine content.

Other chemical substances
Quantitative and qualitative studies have identiﬁed a wide
variety of chemical components in the cartridges, reﬁll solutions
and aerosols of e-cigarettes. Tables 2–7 summarise the chemical
substances that have been detected and/or quantiﬁed in
e-cigarette reﬁll solutions, cartridges and aerosols. Substances
identiﬁed include tobacco-speciﬁc nitrosamines (TSNAs),9 20–22
aldehydes,20 22–25 metals,20 22 26 volatile organic compounds
(VOCs),6 20 22 27 phenolic compounds,22 polycyclic aromatic
hydrocarbons (PAHs),22 28 ﬂavours,6 22 solvent carriers,6 22 27
tobacco alkaloids,7 9 10 13 and drugs (amino-tadalaﬁl and
rimonabant).18
These TSNAs, aldehydes, metals, VOCs, phenolic compounds, PAHs and tobacco alkaloids are harmful or potentially
harmful constituents released during the smoking of conventional cigarettes, and their public health risks have been the
focus of many studies. In contrast, e-cigarettes use solvent carriers, such as propylene glycol and glycerol, as humectants in ecigarette solutions to produce aerosols that simulate conventional cigarette smoke. These humectants are oxidised to form
the same aldehydes found in conventional cigarette smoke when
a heating voltage greater than 3 V is used during the aerosol
generation process.23 25 26 The data reported by Goniewicz

Table 4 Metals reported in aerosols and cartridges of e-cigarettes
Literature

Units

Cadmium

Nickel

Lead

Chromium

Arsenic

Goniewicz et al20

μg/150 puffs

0.11±0.05 to 0.29±0.08

N.T.

μg/10 puffs
μg/cartridge

0.03±0.03 to
0.57±0.28
0.017
N.D.

N.T.

Williams et al26
Laugesen22

N.D. to
0.22±0.16
N.T.
N.D.

0.007
N.D.

N.T.
N.D.

0.005
N.D.

N.D., not detected; N.T., not tested by the study.

Table 5 Tobacco alkaloids reported in refill solutions, cartridges and aerosols of e-cigarettes
Literature

Matrix

Units

Cotinine

Myosmine

Anatabine

Anabasine

β-Nicotyrine

Nornicotine

Etter et al13
Trehy et al7

Refill solution
Cartridge
Aerosol
Cartridge
Aerosol
Refill solution

% of nicotine
mg/cartridge
mg/30×100 mL puffs
mg/cartridge
μg/100 mL puff
μg/mL

0.04 to 0.21
N.D.
N.D.
N.D. to <LOQ
N.D. to 0.4
N.D. to 178

0.05 to 0.42
<LOQ to 0.08
N.D.
N.D. to <LOQ
N.T.
36 to 71

0.13 to 1.56
N.D. to 0.82
N.D. to <LOQ
N.A.
N.T.
18 to 57

0.04 to 0.45
N.D. to <LOQ
N.D.
N.D. to <LOQ
N.T.
N.D.

0.06
N.D. to <LOQ
N.D.
N.D. to <LOQ
N.D. to D.
1 to 6

0.02 to 0.10
N.T.
N.T.
N.A.
N.T.
N.T.

Westenberger9
Westenberger10

<LOQ, below the limit of quantitation but above the limit of detection; D., detected; N.A., not available; N.D., not detected; N.T., not tested by the study.
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Table 6 Polycyclic aromatic hydrocarbons and cresol reported in aerosols from one e-cigarette cartridge
PAHs
Literature

Cresol

Anthracene

Phenanthrene

1-Methyl phenanthrene

Laugesen22

0.16 ppm/38 mL puff

7 ng/cartridge

48 ng/cartridge

5 ng/cartridge

Pyrene
36 ng/cartridge

Others
N.D.

N.D., not detected.

Table 7 Volatile organic compounds reported in aerosols of e-cigarettes
Literature
27

Schripp et al
Goniewicz 20
Pellegrino et al6
Laugesen22

Units

Toluene

p,m-Xylene

Propylene Glycol

Glycerin

3-Methylbutyl-3-methylbutanoate

μg/puff
μg/150 puffs
mg/m3
ppm/38 mL puff

N.A.
N.D. to 6.3±1.5
N.T.
N.T.

N.A.
N.D. to 0.2±0.1
N.T.
0.18

1673 to 5525
N.T.
1660
32

5 to 15
N.T.
610
N.T.

0.1 to 1.1
N.T.
N.T.
N.T.

N.A., not available; N.D., not detected; N.T., not tested by the study.

By instrumental design, LCMSMS uses two mass spectrometers connected in series, as opposed to one mass spectrometer for LCMS. LCMSMS provides increased sensitivity and
resolution when detecting an analyte in a complex sample
matrix, such as smoke, by mass ﬁltering and fragmentation
pattern recognition of a speciﬁc target mass that undergoes inert
gas fragmentation in the collision chamber. This also results in
LCMSMS having a wider linear dynamic range than LCMS.
These advantages of LCMSMS are beneﬁcial to the analysis of a
cigarette smoke/aerosol sample because the target analyte levels
are frequently near the limit of quantitation for LCMS, and the

and quantify analytes of interest. The instrument is commonly
selected based on the scientiﬁc characteristics of the target
analyte, the applicable features of the instrument and the instrument accessibility.
Taking instrumental TSNA analysis as an example, ultraperformance liquid chromatography coupled with mass spectrometry (LCMS) was used in Goniewicz’s research,20 whereas
high-performance liquid chromatography coupled with tandem
mass spectrometry (LCMSMS) was used in Kim’s study.21 The
two instruments differ in performance characteristics such as
detection limit, resolution and linear dynamic range.

Table 8 Instrumental methods developed for nicotine, TSNAs, aldehydes, metals, VOCs and phenols
Literature

Nicotine
15

Cameron et al
Etter et al13
Goniewicz et al4
Goniewicz et al20
Kim and Shin21
Kubica et al14
Lim and Shin25
Kirschner et al16
Schripp et al27
Uryupin et al30
Williams et al26
Cheah et al17
McAuley et al11
Ohta et al23
Trehy et al7
Uchiyama et al24
Westenberger9
Westenberger10
Laugesen22

TSNAs

Aldehydes

Metals

VOCs

UPLC/MS
LC/MS/MS

HPLC/DAD

ICP/MS

GC/MS

Phenols

LC/MS/MS
UHPLC/DAD, GC/FID, GC/MS
GC/TSD

LC/MS/MS/trap
HS GC/MS
LC/TOF
HPLC/UV

GC/MS

NMR
ICP/OES
GC/FID, GC/MS
GC/NPD

GC/MS

HPLC/UV
HPLC/UV

HS GC/MS

HPLC/DAD
HPLC/UV
HPLC/UV, GC/MS
HPLC/UV

LC/MS/MS
LC/MS/MS
LC/MS/MS

SIFTMS

ICP/MS

SIFTMS

SIFTMS

GC/FID, gas chromatography coupled with flame ionization detector; GC/MS, gas chromatography coupled with mass spectrometry; GC/NPD, gas chromatography coupled with
nitrogen-phosphorus detector; GC/TSD, gas chromatography coupled with thermionic specific detector; HPLC/DAD, high-performance liquid chromatography coupled with diode array
detector; HPLC/UV, high-performance liquid chromatography coupled with ultraviolet/visible spectroscopic detector; HS GC/MS, head space gas chromatography coupled with mass
spectrometry; ICP/MS, inductively coupled plasma coupled with mass spectrometry; ICP/OES, inductively coupled plasma coupled with optical emissions spectroscopy; LC/MS/MS, liquid
chromatography coupled with tandem mass spectrometry; LC/TOF, liquid chromatography coupled with time-of-flight mass spectrometry; NMR, nuclear magnetic resonance; SIFTMS,
selected ion flow tube and mass spectrograph; Trap, ion trap; TSNAs, tobacco-specific nitrosamines; UHPLC/DAD, ultra high-performance liquid chromatography coupled with diode
array detector; VOCs, volatile organic compounds.
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Table 9 Instrumental methods developed for PAHs, flavours, solvents, alkaloids, drugs and particles
Literature
Etter et al13
Schripp et al27
Uryupin et al30
Williams et al26
Zhang et al31
Cheah et al17
Ingebrethsen et al29
McAuley et al11
Pellegrino et al6
Trehy et al7
Hadwiger et al18
Westenberger9
Westenberger10
Laugesen22

PAHs

Flavours

Solvents

Alkaloids

Drugs

Particles

GC/FID, MS-EI
EMA
ESI/MS, NMR
SMPS-CPC
SMPS
GC/FID, GC/MS
GC/MS
GC/MS

ST
WPS
Aerocet

GC/MS
GC/MS
HPLC/DAD
HPLC/DAD or MSMS

GC/MS

NMR, GC/MS
GC/MS
SIFTMS

HS GC/MS or MSMS
HPLC/UV, GC/MS

Aerocet, aerosol mass analyzer; Drugs, amino-tadalafil and rimonabant; EMA, electrical mobility analyzer; ESI/MS, electro-spray ionization mass spectrometry; GC/FID, gas
chromatography coupled with flame ionization detector; GC/MS, gas chromatography coupled with mass spectrometry; GC/NPD, gas chromatography coupled with nitrogen-phosphorus
detector; GCTSD, gas chromatography coupled with thermionic specific detector; HPLC/DAD, high-performance liquid chromatography coupled with diode array detector; HPLC/UV,
high-performance liquid chromatography coupled with ultraviolet/visible spectroscopic detector; HS GC/MS, head space gas chromatography coupled with mass spectrometry; MS-EI,
electron impact mass spectrometry; MSMS, tandem mass spectrometry; NMR, nuclear magnetic resonance; PAHs, polycyclic aromatic hydrocarbons; SIFTMS, selected ion flow tube and
mass spectrograph; SMPS, scanning mobility particle sizer; SMPS-CPC, scanning mobility particle sizer and condensation particle counter; ST, spectral transmission method; WPS, wide
range particle spectrometer.

models across brands and within a brand.1 4 7 12 20 Hua et al
determined electronic nicotine delivery systems (ENDS) require
longer puff durations with large variation (1.9–8.3 s).32 Hua’s
result is consistent with Farsalinos’ research, which reported
puff durations of 4.2±0.7 s.33 The results suggest that standard
protocols used to test conventional cigarettes are not necessarily
applicable to e-cigarettes. Table 10 presents a side-by-side comparison of e-cigarette and conventional cigarette smoking parameters1 that clearly indicates the remarkable difference between
e-cigarettes and conventional cigarettes regarding the vacuum
and pump speed applied for aerosol generation in a laboratorybuilt device. Table 11 summarises the parameters and instrumentation used for aerosol generation in the chemistry studies.
The wide range in smoking parameters and instrumentation
demonstrate the lack of standardisation in methodologies for
aerosol generation used for e-cigarette analyses.

complex sample matrix is not well resolved by LCMS unless
additional sample clean-up is completed before analysis. Such
differences are expected to contribute to variations in quantitative and qualitative results.
Another noteworthy concern is that many of the analytical
methods used in these studies have not been validated. Method
validation is generally an important part of good laboratory
practice (GLP) and good manufacture practice (GMP). It
ensures good science, consistent application of method and
comparability of data. Therefore, it would be helpful to develop
validated analytical test methods to measure chemicals of interest in e-cigarettes.

Aerosol generation
The sample preparation for analysis of smoke/aerosol involves
generation of the smoke/aerosol. The factors inﬂuencing
e-cigarette aerosol generation include human use topography,
machine aerosol generation parameters and aerosol generation
techniques. Human use topography is important in determining
true levels of human exposure to constituents in e-cigarettes.
Smoking machine parameters for laboratory studies are important in understanding the way that constituent yields delivered
by a tobacco product can change over a range of different
smoking conditions. Studies of aerosol generation characteristics
reveal that, compared with conventional cigarettes, e-cigarettes
require a higher airﬂow rate and longer puff durations to
produce aerosols. Furthermore, pressure drop (mm H2O across
e-cigarettes during each puff) varies greatly across cartridges in

Performance

Table 10 Machine-smoking parameters used by Trtchounian1 in a
lab-built device
Smoking properties

e-cigarettes

Conventional cigarettes

Pump speed
Vacuum
Aerosol density

250±0 to 725±40 rpm
25±3 to 153±12 mm H2O
0.1±0.1 to 0.5±0.2

250±0 rpm
30±3 to 80±5 mm H2O
0.2±0.1 to 0.9±0.4
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The performance of e-cigarettes depends fundamentally on the
physical and electronic design of the device. Performance properties include airﬂow, pressure drop, aerosol density, puff
strength (ie, vacuum required to produce aerosol) and number
of puffs. Studies of e-cigarette devices have found that aerosol
generation performance varies by brand and even by product
within a speciﬁc brand.1 4 12 Evidence of this is demonstrated
by Trtchunian’s 2010 study showing that the total puff number
ranges from 30±43 for one brand to 313±115 for another
brand.1 The relatively high SD (±43 and ±115, respectively)
from each mean (30 and 313, respectively) indicates large performance variance by product within a speciﬁc brand.
Furthermore, in 2011, Williams et al12 recorded aerosol density
for every other puff during the ﬁrst 10 puffs of four e-cigarette
models. They observed dissimilarity in aerosol density among
models and between two samples of one model. Therefore, variations observed in these properties appear to be associated with
both e-cigarette design and e-cigarette product qualities, suggesting a need for improved quality control during manufacture.
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Table 11 Summary of reported e-cigarette machine (lab device) smoking parameters
Literature

Puff volume (mL)

Puff interval (s)

Puff duration(s)

Puffs/session

Total puffs

Series

Series interval (min)

Smoking machine

Goniewicz et al4
Goniewicz et al20
Pellegrino et al6
Ingebrethsen29
McAuley et al11
Trehy et al7
Williams and Talbot12
Cobb et al8
Trtchounian et al1
Uchiyama et al24
Westenberger 9
Laugesen22

70
70
498
55
50
100
N.A.
35
N.A.
N.A.
100
38, 58

10
10
8
30
30
60
60
60
60
N.A.
60
N.A.

1.8
1.8
3
2 to 4
4
2
2.2
2
2.2
N.A.
N.A.
N.A.

15
15
16
10
50
30
10/11
≥50
10
N.A.
N.A.
N.A.

300
150
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
30 to 313
N.A.
N.A.
N.A.

20
10
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
3
N.A.
N.A.
N.A.

5
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
15
N.A.
N.A.
N.A.

Palaczbot*
Palaczbot*
Aspiration
Lab-built device
SCSM†
Lab-built device
Lab-built device
Machine ISO
Lab-built Puff box
Plemium Smoker‡
Lab-built device
Syringe

*Palaczbot, Technical University of Lodz, Poland, http://mechaniczny.p.lodz.pl/strona%20kola/palaczbot.html
†Single Cigarette Smoking Machine: CH Technology, Westwood, NJ.
‡Plemium smoker: EPI International Co., Ltd., Tokyo, Japan.
N.A., not available.

cause respiratory and heart distress have been identiﬁed in
e-cigarette aerosols, cartridges, reﬁll liquids and environmental
emissions. In addition to the uniqueness of the liquid compositions in each brand, inconsistency of both the device performance properties and the data collection methodologies used by
researchers contribute to the observed variation in constituent
levels and to the range of particle size distributions among products. Moreover, few of these methods are well validated. In
addition, e-cigarette use behaviours have only been taken into
account for aerosol generation in two publications. Therefore,
additional studies based on scientiﬁcally validated aerosol generation methods, aerosol physical property measurement methods
and chemical analysis methods would be helpful in generating
reliable estimates of chemical quantities and, thus, the toxic
potential of e-cigarettes.

Aerosol particle size distribution
Pellegrino et al measured the ultraﬁne particulate matter (PM)
fraction yield of e-cigarettes. Data showed that the PM emission
values were lower in e-cigarettes compared with the conventional cigarette (eg, PM1=14 vs 80 μg/m3 and PM10=52 vs
922 μg/m3; PM1 and PM10 are particulate matter emission with
particle size lower than 1 or 10 μm).6 Ingebrethsen et al discovered that aerosol dilution, which is necessary for detection of
aerosol particle size when using an electrical mobility analyser,
results in average particle diameters in the 50 nm range, compared with the 250–450 nm range determined by spectral transmission measurement, due partially to aerosol particle
evaporation at the dilution levels. The authors suggested measuring e-cigarette aerosols in an undiluted state by using the spectral transmission method.29 A recent in vitro study by Zhang
et al demonstrated that under the conditions of a single puff
experiment, during which the aerosol does not reach steady
state, an e-cigarette generates an aerosol having particle sizes in
the range 100–600 nm, which is similar to that of conventional
cigarettes.31 The authors noted that the single puff experiment
generates much smaller particles than would be expected if the
aerosol approached steady state; they also suggested that future
studies could assay aerosols generated by human users. In
another recent study by Schripp et al, the investigators concluded that the inhaled “aerosol size distribution alters in the
human lung and leads to an exhalation of smaller particles. The
effect is caused by the evaporation of the liquid particles in the
lung and also in the environment after exhalation.”27 Varying
results in particle size distributions of PM emissions from
e-cigarettes across studies indicate that standardised and valid
determination methods are necessary in order to evaluate the
real exposure to users and the mechanisms (such as the evaporation of solvents and the agglomeration and deposition of particles) underlying such exposure.

CRITICAL INFORMATION GAPS
Overall, existing studies provide certain insights about
e-cigarettes, but study limitations exist and critical information
gaps remain. Limitations include a clear lack of uniformity in
methods used to produce aerosols and to analyse target constituents in e-cigarettes. Furthermore, half of the studies identiﬁed
(the most recent ones) evaluated e-cigarettes sold in foreign
markets (eg, Poland, Korea, Italy, New Zealand, Japan), indicating a strong need for evaluation of products currently on the US
market. Limited attention has been focused on e-cigarette
device designs, design evolution (both manufacturer and userinitiated) and the corresponding alteration of chemical substance
release patterns. Finally, the effects of carrier solvents and additives, including ﬂavour ingredients, on aerosol generation,
aerosol physical properties and the chemical proﬁle of
e-cigarette emissions have not been reported.

OTHER RECOMMENDED RESEARCH ACTIVITIES
Subsequent studies of e-cigarettes should be developed to evaluate human use factors, levels of human external and internal
exposure, and health effects. Data collected from these studies
will inform the science base needed to effectively evaluate and
regulate e-cigarettes.

CONCLUSION
As of September 2013, 29 published non-clinical studies evaluated the chemistry of e-cigarettes. Various chemical substances
and ultraﬁne particles known to be toxic, carcinogenic and/or to
184
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What this paper adds

9

▸ This is a systematic and comprehensive review of published
studies related to the chemistry of e-cigarettes.
▸ e-cigarette brands and models differ in nicotine yield efﬁcacy
and consistency, and nicotine delivery is not uniform
between puffs, brands or within a brand; furthermore, actual
nicotine levels may not match labelled amounts.
▸ Wide ranges in the levels of chemical substances such as
tobacco-speciﬁc nitrosamines, aldehydes, metals, volatile
organic compounds, phenolic compounds, polycyclic
aromatic hydrocarbons, ﬂavours, solvent carriers, tobacco
alkaloids and drugs have been reported in e-cigarette reﬁll
solutions, cartridges, aerosols and environmental emissions.
▸ Ultraﬁne particulate matter with different particle size
distribution ranges has been reported in e-cigarette aerosols
and environmental emissions.
▸ Standards of e-cigarette aerosol generation and validation of
chemical testing would be helpful in generating reliable
estimates of chemical quantities and, therefore, the toxic
potential of e-cigarettes.
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Abstract
Background: An international expert panel convened by the Independent Scientific
Committee on Drugs devel oped a mul ti- criteria decision anal ysis model of the
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rel ative importance of different types of harm rel ated to the use of nicotine-

containing products. Method: T he group defined 12 products and 14 harm criteria.
Seven criteria represented harms to the user, and the other seven indicated harms to
others. T he group scored al l the products on each criterion for their average harm
worl dwide using a scal e with 100 defined as the most harmful product on a given
criterion, and a score of zero defined as no harm. T he group al so assessed rel ative
weights for al l the criteria to indicate their rel ative importance. Findings: W eighted
averages of the scores provided a singl e, overal l score for each product. Cigarettes
(overal l weighted score of 100) emerged as the most harmful product, with smal l
cigars in second pl ace (overal l weighted score of 64). After a substantial gap to the
third- pl ace product, pipes (scoring 21), al l remaining products scored 15 points or
l ess. Interpretation: Cigarettes are the nicotine product causing by far the most
harm to users and others in the worl d today. Attempts to switch to non- combusted
sources of nicotine shoul d be encouraged as the harms from these products are
much l ower.
© 2014 S. Karger AG, Basel

Introduction
T he recreational use of tobacco remains one of the principal causes of chronic il l
heal th and earl y death worl dwide. T he tobacco epidemic was l argel y refl ected in
more affl uent W estern countries but, increasingl y, the il l nesses associated with
tobacco use have spread to the devel oping worl d [1]. Cigarettes are considered to
be the most harmful tobacco product al though other forms of tobacco used
recreational l y may al so resul t in harm to the user [ 2].
It is now widel y accepted that the compul sive use of tobacco refl ects the
devel opment of dependence upon the nicotine present in tobacco and many of the
pharmacol ogical interventions that are empl oyed to aid smoking cessation target
this dependence [ 3,4]. However, in experimental animal s, nicotine does not have the
potent addictive properties that are required to expl ain the powerful addiction to
tobacco experienced by many habitual smokers [5,6]. T hus, it has been proposed
that other pharmacol ogical l y active substances present in tobacco smoke and the
conditioned sensory stimul ation associated with inhal ing tobacco smoke have a
significant rol e in the devel opment of dependence upon tobacco [ 7,8,9,10].
Pharmacol ogical nicotine repl acement products (NRT ) were introduced as aids to
smoking cessation in the l ate 1970s and continue to be used extensivel y in the
treatment of tobacco dependence. Experience with these preparations suggests
that their use is not associated with an increased risk of chronic obstructive
pul monary disease, l ung cancer or cardiovascul ar disease [3,11] al though there are
reports that nicotine may be metabol ized to compounds that are potential l y
carcinogenic [12,13]. Furthermore, studies with experimental animal s suggest that
the ingestion of nicotine during pregnancy can have adverse effects on the brain
devel opment of the fetus and the vul nerabil ity of the progeny to nicotine
dependence [14,15]. Rel ativel y l ittl e direct information is avail abl e for the effects
of maternal nicotine on human devel opment and behaviour. However, smokel ess
tobacco has been found to have a negative effect [16] and Bruin et al . [ 17] have
argued that the possibil ity of adverse effects for both the mother and fetus of NRT
use during pregnancy shoul d not be disregarded. T hus, individual researchers have
expressed differing opinions on the safety of pharmacol ogical nicotine.
Neverthel ess, some 40 years' experience with NRT preparations
suggest that they
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are safe and are not associated with significant adverse medical consequences [ 4].

T his concl usion is consistent with the compel l ing evidence that many of the
adverse heal th effects of inhal ing tobacco smoke are caused by other components
of the smoke such as nitrosamines, carbon monoxide and nitric oxide [18,19]. T hus,
despite some differences in opinion, it seems that tobacco use l ends itsel f rather
better than many other forms of addiction to a harm reduction approach using
pharmacol ogical interventions incl uding therapeutic nicotine preparations.
Most attention with regard to the harmful effects of tobacco use has focused on
cigarettes and the evidence that they cause chronic il l ness and earl y death is
compel l ing. However, other forms of tobacco use al so need to be considered.
T here is good evidence, for exampl e, that Swedish snus, a form of refined oral
tobacco which is l ow in nitrosamines, is at worst onl y weakl y associated with an
increased risk of cancer or cardiovascul ar disease [20]. By contrast, other smokel ess
unrefined oral tobacco products seem to be associated with significantl y more
harm to the user [ 21]. For exampl e, the chronic use of gutkha, a form of smokel ess
tobacco popul ar with members of the Asian community, is associated with the
devel opment of disorders of the oral mucosa and oral cancer [22]. W ater pipes,
widel y used in the Middl e East, are finding increasing favour in W estern society. T he
potential toxic effects of water pipe smoke have not yet been ful l y eval uated
al though some concerns have been expressed about the potential adverse
consequences for heal th of using this form of tobacco [23,24]. Our understanding of
the potential hazards associated with using el ectronic nicotine del ivery systems
(ENDS, e.g. E- cigarettes) is at a very earl y stage. T hese del ivery systems are seen as
an acceptabl e form of recreational nicotine use with a minimal potential for
second- hand environmental contamination. Neverthel ess, there is concern that
these devices shoul d not be introduced in an unregul ated way until potential
associated harms are adequatel y eval uated [25].
T here remains a need for pol icy makers to become better informed of the rel ative
harms of nicotine del ivery systems in order to buil d a regul atory framework that
minimizes harm. T he aim of the current study was to convene a group of experts
with expertise in the fiel d of nicotine and tobacco research from different
discipl ines (animal and behavioural pharmacol ogy, toxicol ogy, medicine,
psychiatry, pol icy and l aw) that coul d discuss and agree on the harmful ness of
nicotine- containing products using a mul ti- criteria decision anal ysis (MCDA) model
and, thus, provide a sound framework within which pol icy makers might work.

Methods
Study Design
T he Independent Scientific Committee on Drugs sel ected experts from several
different countries to ensure a diversity of expertise and perspective, as evident
from the author l ist. T he MCDA process [ 26] was conducted during a 2- day
facil itated workshop hel d in London in Jul y 2013. T he MCDA model for the harm of
psychoactive drugs devel oped by the Independent Scientific Committee on Drugs in
2010 [27] provided a starting point for this nicotine harm study, as it covered al l the
potential parameters of harm that might potential l y be caused by any drug.
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T he MCDA process is a way to compare variabl es of harm in widel y different areas
where traditional metrics are not avail abl e. It works through a series of eight
stages: (1) establ ishing context; (2) agreeing on the products to be eval uated and
producing definitions of these; (3) agreeing on the criteria on which the products
were to be compared; (4) scoring the products on each criterion; (5) weighting the
criteria; (6) cal cul ating weighted scores to give an overal l index of the harm of each
product; (7) examining resul ts and resol ving any inconsistencies, and (8) expl oring
the sensitivity of the indices to different assessments of scores and weights.

The Context
T he group recognized that there are regional and national differences in actual and
perceived harm of nicotine products, so participants agreed to take a worl dwide
perspective and consider average harm.

The Nicotine Products
After considering many nicotine products and the criteria for comparing the
products, the group discussed steps 2 and 3 above in a reciprocal and iterative way
so that the final set of products was substantial l y different from one another in
important ways. T abl e 1 gives the final agreement about the products and their
definitions.
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Table 1. T he 12 products considered during the decision conference and their
definitions

The Criteria of Harms
T he group reviewed the 16 criteria that had first been agreed by the UK Advisory
Council on the Misuse of Drugs [28] and used by the Independent Scientific
Committee on Drugs in their 2010 decision conference on 20 psychoactive drugs [27].
Al l but two criteria were retained but where necessary were redefined to be
rel evant to nicotine products. T he two that were dropped were drug- specific and
drug- rel ated mental impairment as it was thought that there was l ittl e evidence for
these with any of the nicotine products.
T he criteria against which the products were eval uated are shown at the extreme
right of the harm tree in figure 1. T he main objective was to determine an ordering
of the products at the ‘Product harms' node. T he next l evel to the right provides
separate harm groupings of the criteria: ‘T o users' (harm to those who are using the
product) and ‘T o others' (harm as a consequence of the use of the product to others
both directl y and indirectl y). Assessments of the harms for al l products were made
against the criteria given at the extreme right of the val ue tree. T he final definitions
are shown in tabl e 2.

Table 2. Definitions of the ev al uation criteria for the nicotine products
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Fig. 1. Ev al uation criteria organized by harms to users and harms to others.

Scoring the Products
T he group scored al l products on al l criteria. T he scoring system used points out of
100, with 100 assigned to the most harmful product on a given criterion and zero
representing ‘no harm'.
In scal ing the products, care is required to ensure that each successive point on the
scal e represents equal increments of harm. T hus, if a product is scored at 50, then it
shoul d be hal f as harmful as the product scored 100. Because zero represents no
harm, this scal e can be considered a ratio scal e, which makes possibl e ratio
comparisons of the weighted scal es.

Weighting
Some criteria are more important expressions of harm than others, so weighting of
the criteria is required. ‘Swing weighting' provides weights that are meaningful in
MCDA. As an anal ogy, both Fahrenheit and Cel sius scal es contain 0- 100 portions,
but the swing in temperature from 0 to 100 on the Fahrenheit scal e is, of course, a
smal l er swing in temperature than 0- 100 on a Cel sius scal e; it takes 5 Cel sius units
to equal 9 Fahrenheit units. T he purpose of weighting is to ensure that the units of
harm on the different harm scal es are equival ent, thus enabl ing weighted scores to
be compared and combined across the criteria. W eights are scal e factors.
T o assess scal e factors two steps in thinking must be separated. First, it is necessary
to think about the difference in harm between the most and l east harmful products
on that criterion. T he next step is to think about how much that difference in harm
matters in a given context. ‘How big is the difference in harm and how much do you
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care about that difference?' T his is the question that was posed in comparing the 0to- 100 swing in harm on one scal e with the 0- to- 100 swing on another scal e,
assuming the harm is a worl dwide average.
Swing weights for the User criterion were assessed first; the l argest swing, on
Product- specific morbidity, the difference between cigarettes and nasal sprays was
assigned a weight of 100. Next, weights were judged for the criteria at the Other
node: the l argest swing, the difference between cigarettes and smal l cigars for
Economic cost, was set at 100. Final l y, those two 100's were compared by judging
their swing weights. T he swing for Product- rel ated morbidity was weighted as the
l arger harm that matters, so its weight of 100 was retained. T he swing for Economic
cost was assessed as 70% of that, so the original weights for al l the Economic
criteria were mul tipl ied by 0.70.
As scores and weights were agreed, they were input to the Hiview computer
program1 , which normal ized the weights so they summed to 100, cal cul ated the
weighted scores and displ ayed the resul ts.

Results
Figure 2 shows the overal l weighted scores of the nicotine products as stacked bar
graphs. Cigarettes and smal l cigars are each several times more harmful than any
of the other products. Simil arl y col oured sections of the bar graphs show a given
criterion's weighted harm val ue as it contributes to the overal l weighted scores of
the nicotine products. T hus, Product- rel ated mortal ity and Product- specific
morbidity are the main harms for cigarettes and smal l cigars, whil e Economic cost
is al so a substantial contributor to the overal l harm for cigarettes.

Fig. 2. Ov eral l w eighted scores for each of the products. Cigarettes, w ith an ov eral l
harm score of 99.6, are judged to be most harmful , and fol l ow ed by smal l cigars at 67.
T he heights of the col oured portions indicate the part scores on each of the criteria.
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Product- rel ated mortal ity , the upper dark red sections, are substantial contributors to

those tw o products, and they al so contribute moderatel y to cigars, pipes, w ater pipes,
and smokel ess unrefined. T he numbers in the l egend show the normal ized w eights on
the criteria. Higher w eights mean l arger differences that matter betw een most and
l east harmful products on each criterion.

T he stacked bar graphs can al so be shown for their separate contributions of harm
‘T o users' and harm ‘T o others'. Figure 3 gives the harm to users as the bl ue section,
and harm to others as red. Harm to others makes a substantial contribution onl y to
cigarettes, and virtual l y none to the other 11 products.

Fig. 3. T he products ordered by their ov eral l harm scores, w ith the stacked bar
graphs show ing the contribution to the ov eral l score of harms to users and harm to
others. T he numbers in the l egend show the sums of the normal ized w eights at each
node.

W hy are cigarettes considered the most harmful ? Figure 4 shows the contribution
that each criterion makes to cigarettes' total weighted score. Each row in the
displ ay gives the part- score for that criterion (W td Diff), and it is the sum of those
part scores that gives the overal l score of 99.6. T hese part- scores determine the
rel ative heights of each of the col oured bands for the cigarettes' bar graph in figure
4. Note that cigarettes were assigned harm scores of 100 on 12 of the 14 criteria,
but that just five of those 14 col l ectivel y contribute a score of 92.7, nearl y as much
as the total of 99.6.
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Fig. 4. T he rel ativ e harms of cigarettes. T he cumul ativ e w eight (Cum W t) col umn
show s the normal ized w eight for each criterion. T he harm score for cigarettes, show n
in the Diff col umn, on each criterion is mul tipl ied by the cumul ativ e w eight of the
corresponding criterion to giv e a w eighted score (i.e., a part- score), show n in the W td
Diff col umn. T he l engths of the green bars are proportional to the w eighted scores,
so the l onger the green bars, the more that harm matters for its effects from
cigarettes.

Both cigarettes and smal l cigars score 100 on three of the most important criteria:
Product- specific morbidity, Product- rel ated mortal ity and Dependence. T hose
three are harms to the users, criteria which do not take account of the extent of
usage worl dwide. However, cigarettes al so score 100 on Economic cost and Injury,
which are harms to others that do take account of gl obal usage. It is those two
criteria that account for the difference in the total scores of cigarettes compared to
smal l cigars.

Discussion
Perhaps not surprisingl y, given their massivel y greater use as compared with other
products, cigarettes were ranked the most harmful , fol l owed by smal l cigars as
two thirds as harmful . It is onl y the rel ative l ack of harm to others that positioned
smal l cigars at two thirds the harm of cigarettes. For both these products the bul k
of the harm came from morbidity and mortal ity areas such as cancer, respiratory
and cardiovascul ar disease, fol l owed by Economic cost, Injury and Dependence.
T here was a big drop in harm from smal l cigars (67% of maximum rel ative harm,
MRH) to pipes 22% . W ithin the tobacco products there was a gradual reduction in
harm from water pipe, smokel ess unrefined, smokel ess196
refined to snus that has 5%

of MRH. Among the purer non- tobacco vehicl e products ENDS were rated to have
onl y 4% of MRH and for the even purer NRT s the MRH was onl y rated at about 2% .
T hus there is wide variabil ity in harm among the combustibl e tobacco- based
products, from cigarettes (100% ) to water pipe (14% ) and even more within the
tobacco- based category, from cigarettes (100% ) to snus (5% ). Not surprisingl y the
purest products, NRT s, with few other ingredients than nicotine were the l east
harmful and pose l ittl e risk for intrinsic harm when used for the treatment of
tobacco dependence. Indeed their use woul d bring significant benefits not just to
users but al so to non- smokers and society as a whol e.
Cl earl y this exercise speaks to a continuum of harm from nicotine- containing
products with cigarettes at one end and NRT products at the other end. T he
differences between the products are substantial and if pol icy actions coul d hel p
to switch use away from cigarettes and other smoked products to purer nicotine
products, such as NRT products, massive publ ic heal th gains woul d occur.
T here is al so some evidence that the cigarettes are the most dependence- forming
product and products with l ess harm al so may be l ess dependence- forming [ 9]. An
anal ogue can be found with al cohol where most countries have pol icies that steer
consumption as much as possibl e to al cohol - containing beverages with a l ow
al cohol content.
A l imitation of this study is the l ack of hard evidence for the harms of most
products on most of the criteria. T hat is why we adopted the decision conferencing
process: the group of experts worked face- to- face in a peer- review setting with
impartial facil itation, sharing rel evant data, knowl edge and experience to ensure
that al l perspectives were heard. It is the combination of impartial facil itation,
model l ing (in this case, MCDA), and information technol ogy (projecting the MCDA
model for the group to observe as it was constructed and expl ored) that enabl es a
group to outperform its members, thus providing the best col l ective expertise of
the experts [28]. Another weakness might be the kind of sampl e of experts. T here
was no formal criterion for the recruitment of the experts al though care was taken
to have raters from many different discipl ines.
Even if data were avail abl e for al l the harms of al l the products on al l the criteria,
judgements woul d stil l be required to assess swing- weights. W hil e the magnitude
of harm of the most harmful product on each criterion can be informed by data,
how much that worst- best difference matters requires an act of judgement. In this
way, MCDA separates matters of fact from val ue judgements. As val ue judgements
are at the heart of pol itical debate, it might be instructive to engage in a publ ic
consul tation exercise to al l ow different constituencies to express their views about
the weights. T his coul d be a first step in initiating a structured del iberative
discourse about nicotine- containing products, as the pol iticians, the l aw and the
publ ic might weight the harm criteria differentl y [29]. In addition, incl uding the
benefits of using nicotine products al ong with the harmful criteria might provide
insights into the nature of the benefit- harm bal ance.
T he resul ts of this study suggest that of al l nicotine- containing products, cigarettes
(and smal l cigars in the USA) are very much the most harmful . Interventions to
reduce this pre- eminence are l ikel y to bring significant benefits not just to users but
al so to non- smokers and society as a whol e. Attempts to use other forms of
nicotine such as ENDS and NRT to reduce cigarette smoking shoul d be encouraged
as the harms of these products are much l ower.
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woul d l ike to notice that this stand- al one company produces smoking cessation
products, i.e. el ectronic cigarettes, that are now in discussion to be regarded as a
new form of NRT . NRT is widel y accepted as a treatment of patients with tobacco
dependence. T herefore, the editors decided that the potential confl ict of interest
of K.F. shoul d not precl ude acceptance and publ ication of this articl e. However, the
scientific community has to discuss the demarcation between potential confl icts of
interest rel ated to companies producing addictive drugs and companies producing
therapeutics.
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Trial results suggest that electronic cigarettes are at least as
effective as NRT in a randomized controlled trial. However, RCT
data alone are an insufficient basis for public health planning. An
intervention needs to be effective, acceptable and capable of being
adopted on a mass scale at low cost. If data on effectiveness and
popularity turn out to be true in the longer term, electronic
cigarettes could be a more effective intervention at a population
level than other stop-smoking initiatives.
The rise of the electronic cigarette is a consumer-led self-help
public health movement, mostly spread by word of mouth, social
media and direct point of sale advice at e-cigarette shops, with, until
recently, little mass marketing. What other public health initiative
could claim so many ‘converts’ in such a short time? This consumer
public health movement is all the more remarkable because it has
not used health care resources. It has not been a cost to taxpayers—
being paid for by the consumer. This consumer-led public health
initiative has all the hallmarks of what public health hopes to
achieve.
The core public health mission is to prevent disease, prolong life
and promote health. Good public health initiatives work with individuals and communities. The WHO Ottawa Charter for Health
Promotion states ‘Health promotion is the process of enabling
people to increase control over, and to improve, their
health . . . People cannot achieve their fullest health potential unless
they are able to take control of those things which determine their
health’.5 This seems to be exactly what electronic cigarette
consumers are doing—taking control of things that determine
their health. So it is also remarkable that this trend in electronic
cigarette use has had little support from public health experts. Public
health has yet to engage with this new movement. In many countries
the medical and public health response has been negative and
overprecautionary. The reasons for this are complex, but for
people who have dedicated their lives campaigning against
smoking and for an end of the tobacco industry it seems hard to
accept that this disruptive innovation might be a solution to
smoking. The caution exhibited by public health experts has led
to a chasm between them and consumers: evidenced by comments
on social media, many e-cigarette consumers see public health as the
enemy of health and consumer choice. This should be cause for
sober reflection by public health professionals and is an extraordinary situation that needs to be remedied from both sides to maximize
the public health potential of safer alternatives to smoking.
Conflicts of interest: Member of the UK National Institute for Health
and Care Excellence guidelines development group on tobacco harm
reduction; Director of K.A.C., a company that in 2012 received a
smoking research feasibility grant from a company developing a
nicotine delivery device.
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The recent study by Goniewicz and colleagues1 points to the
increasing popularity of electronic cigarettes among people who
want to quit smoking, adds to the growing scientific evidence
about their real-world use and in turn raises questions about their
potential to reduce smoking-related disease.
Smoking is the leading cause of preventable death and disease
globally, associated with nearly 6 million deaths annually; in the
European Union smoking rates average 29% of the adult
population, with 700 000 premature deaths each year. Most
smokers want to quit smoking but find it hard to give up nicotine.
Progress with reducing smoking continues, but the pace is slow. It is
hard to see how the current non-communicable disease burden can
be met without a drastic reduction in smoking prevalence. It is also
hard to see how that can come about with current anti-smoking
measures. The package of interventions in the European Tobacco
Products Directive, including large health warnings and bans on
small packs, is on the evidence of the European Commission’s
own impact assessment likely to reduce tobacco consumption only
by 2% over 5 years, which translates into 0.5% decline in
prevalence in that time. Elsewhere, similarly modest historical
gains have been demonstrated: graphic warning labels, introduced
in Canada in 2000, are estimated to have helped reduce smoking
prevalence by between 2.87 and 4.86% over 9 years, i.e. between 0.32
and 0.54 per annum.2 The contribution of conventional treatment
interventions to reducing population prevalence of smoking appears
negligible: in randomized controlled trials, nicotine replacement
therapy (NRT) improves the chances of quitting, but in the real
world of consumer self-initiated quit attempts, NRT confers no
advantage over stopping without any aid.3 The jury is still out on
whether NRT has had a measurable population-level impact.
Population level declines in smoking are important but modest,
and few could agree that the pace of reduction in smoking is fast
enough. This means that countries face continued smoking-related
morbidity and mortality for many decades.
Where conventional ‘quit smoking’ approaches have lingered,
electronic cigarettes are an attractive alternative to tobacco
cigarettes for established smokers who are unable or unwilling to
give up nicotine. The available evidence in this fast-moving scientific
field indicates that electronic cigarettes do not raise serious health
concerns and the science suggests that electronic cigarettes are many
times safer than the smoked tobacco against which they are
competing.4 They are clearly popular among smokers and exsmokers: in a short time there has been remarkable uptake in their
use, with an estimated 7 million users in Europe and 1.3 million in
the UK; in the USA, the value of sales is roughly doubling each year,
from $20 million in 2008 to an estimated $1000 million in 2013. In
the UK, Robert West’s Smoking Toolkit data show that electronic
cigarettes have overtaken both NRT and health service stop smoking
clinics as the most common resource used by people who want to
stop smoking, with one in three quit attempts now involving the use
of electronic cigarettes. Tobacco sales are declining, in part
attributed to the rise of e-cigarettes, and the US stock market
analysts estimate that e-cigarettes will overtake tobacco sales
within 10 years.
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Executive	
  summary	
  
The	
  Tobacco	
  Products	
  Directive	
  being	
  considered	
  by	
  the	
  European	
  Parliament	
  on	
  Wednesday	
  26th	
  
February	
  2014	
  includes	
  a	
  proposed	
  ban	
  on	
  all	
  e-‐cigarettes	
  containing	
  more	
  than	
  20mg/ml	
  nicotine.	
  	
  
According	
  to	
  independent	
  research,	
  this	
  equates	
  to	
  less	
  than	
  1/3	
  of	
  the	
  nicotine	
  absorbed	
  through	
  
tobacco	
   smoking	
   and	
   some	
   25%	
   of	
   Europe’s	
   10	
   million	
   e-‐cigarette	
   users	
   currently	
   use	
   higher	
  
strengths.	
   	
   These	
   2.5	
   million	
   users	
   are	
   also	
   typically	
   the	
   most	
   heavily	
   dependent	
   smokers	
   or	
   ex-‐
smokers.	
   	
   They	
   will	
   face	
   a	
   choice	
   under	
   this	
   ban	
   of	
   using	
   other	
   nicotine	
   sources	
   (such	
   as	
   lower	
  
strength	
  e-‐cigarettes,	
  gum	
  or	
  patches),	
  quitting	
  through	
  will	
  power	
  alone	
  or	
  returning	
  to	
  tobacco	
  
smoking.	
  	
  Since	
  weaker	
  e-‐cigarettes	
  have	
  not	
  satisfied	
  this	
  group’s	
  needs	
  and	
  most	
  have	
  failed	
  to	
  
quit	
  using	
  other	
  methods,	
  a	
  significant	
  fraction	
  will	
  return	
  to	
  tobacco	
  use.	
  	
  	
  
The	
  ban	
  compromises	
  e-‐cigarettes’	
  role	
  in	
  supporting	
  successful	
  smoke	
  cessation.	
  Our	
  forecast	
  is	
  
that	
   the	
   proposed	
   regulation	
   will	
   lead	
   to	
   210,000	
   less	
   Europeans	
   successfully	
   quitting	
   smoking	
  
each	
  year.	
  Among	
  smokers	
  that	
  are	
  not	
  necessarily	
  in	
  the	
  process	
  of	
  quitting	
  there	
  are	
  those	
  who	
  
use	
   e-‐cigarettes	
   for	
   smoking	
   reduction.	
   Here	
   the	
   effect	
   will	
   be	
   a	
   0.8%	
   increase	
   in	
   tobacco	
   smoking	
  
or	
  the	
  equivalent	
  of	
  an	
  extra	
  9.6	
  million	
  cigarettes	
  being	
  smoked	
  each	
  day	
  across	
  the	
  EU.	
  	
  
Standard	
  mortality	
  tables	
  indicate	
  that	
  one	
  half	
  of	
  long-‐term	
  cigarette	
  smokers	
  are	
  killed	
  by	
  their	
  
habit.	
  	
  Our	
  forecast	
  would	
  therefore	
  be	
  that	
  the	
  proposed	
  ban	
  will	
  result	
  in	
  an	
  additional	
  105,000	
  
deaths	
  every	
  year	
  across	
  Europe.	
  
While	
  more	
  research	
  is	
  needed	
  in	
  this	
  area	
  it	
  is	
  clear	
  that	
  the	
  data	
  that	
  does	
  exist	
  makes	
  it	
  very	
  
likely	
   that	
   a	
   ban	
   on	
   such	
   a	
   widely	
   used	
   alternative	
   to	
   smoking	
   tobacco	
   will	
   have	
   a	
   very	
   serious	
  
negative	
   impact	
   on	
   public	
   health.	
   	
   It	
   is	
   the	
   responsibility	
   of	
   those	
   who	
   support	
   such	
   a	
   ban	
   to	
  
demonstrate	
  what	
  evidence	
  they	
  have	
  to	
  support	
  it.	
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1

Background	
  

According	
  to	
  the	
  most	
  recent	
  estimates	
  from	
  European	
  Commission,1	
  tobacco	
  remains	
  the	
  single	
  
largest	
  avoidable	
  health	
  risk	
  in	
  the	
  EU,	
  accounting	
  for	
  nearly	
  700	
  000	
  premature	
  deaths	
  each	
  year.	
  
Around	
   50%	
   of	
   smokers	
   die	
   prematurely	
   (on	
   average	
   14	
   years	
   earlier).	
   	
   Smoking	
   prevalence	
   in	
   the	
  
EU	
  is	
  still	
  high	
  with	
  an	
  estimated	
  28%	
  of	
  the	
  adult	
  (15	
  or	
  older)	
  population	
  being	
  regular	
  smokers.2	
  
This	
  percentage	
  corresponds	
  to	
  about	
  120	
  million	
  smokers3	
  4.	
  	
  
Smoking	
   cessation	
   and	
   smoke-‐related	
   harm	
   reduction	
   have,	
   therefore,	
   a	
   very	
   important	
   role	
   to	
  
play	
   in	
   EU	
   health	
   outcomes.	
   And	
   devices,	
   such	
   as	
   e-‐cigarettes,	
   that	
   deliver	
   nicotine	
   without	
   the	
  
harmful	
  effects	
  of	
  tobacco	
  smoke	
  are	
  a	
  crucial	
  tool	
  in	
  the	
  fight	
  for	
  better	
  health.	
  	
  	
  	
  
The	
  debate	
  around	
  e-‐cigarette	
  regulation	
  in	
  Europe	
  has	
  been	
  conducted	
  with	
  scant	
  reference	
  to	
  
the	
  available	
  evidence	
  and	
  little	
  understanding	
  of	
  the	
  functional	
  uses	
  of	
  e-‐cigarettes	
  for	
  smokers.	
  
The	
   intervention	
   of	
   scientists	
   saying	
   that	
   the	
   Commission	
   had	
   gravely	
   misinterpreted	
   their	
  
research	
   was	
   not	
   welcomed.	
   Nor	
   has	
   the	
   Commission	
   conducted	
   economic	
   modelling	
   of	
   the	
  
impact	
   of	
   any	
   of	
   their	
   policies	
   on	
   prices	
   and	
   product	
   availability	
   and	
   ultimately	
   the	
   impact	
   this	
   will	
  
have	
  on	
  the	
  health	
  of	
  Europe’s	
  10	
  million	
  e-‐cigarette	
  users.	
  	
  
This	
  report	
  looks	
  at	
  one	
  of	
  the	
  most	
  controversial	
  aspects	
  of	
  the	
  Tobacco	
  Products	
  Directive	
  -‐	
  the	
  
proposed	
   ban	
   on	
   e-‐cigarettes	
   with	
   nicotine	
   concentrations	
   in	
   excess	
   of	
   20	
   mg/ml.5	
   It	
   asks,	
   in	
  
particular,	
  the	
  effect	
  of	
  the	
  ban	
  on	
  the	
  estimated	
  2.5	
  million	
  e-‐cigarette	
  users	
  currently	
  using	
  these	
  
stronger	
  nicotine	
  devices	
  across	
  the	
  EU.	
  	
  
An	
  open	
  letter	
  sent	
  to	
  the	
  EU	
  by	
  a	
  group	
  of	
  scientists	
  working	
  on	
  this	
  field,6	
  is	
  strongly	
  critical	
  of	
  
this	
  proposal:	
  
“The	
   Commission	
   quotes7	
   Dr.	
   Farsalinos’	
   papers8	
   to	
   justify	
   the	
   claim	
   that	
   20mg/ml	
   of	
  
nicotine	
   matches	
   the	
   average	
   cigarette	
   delivery.	
   Dr.	
   Farsalinos	
   has	
   written	
   to	
   the	
  
Commission	
   stating	
   that	
   they	
   have	
   misinterpreted	
   his	
   findings.	
   His	
   research	
   instead	
  
shows	
   that	
   20	
   mg/ml	
   e-‐liquid	
   provides	
   less	
   than	
   one-‐third	
   of	
   the	
   nicotine	
   delivered	
   by	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1

	
  http://ec.europa.eu/health/tobacco/introduction/index_en.htm	
  

2

	
  http://ec.europa.eu/health/tobacco/introduction/index_en.htm	
  

3

	
  

4

	
  28%	
  of	
  85%	
  	
  of	
  505	
  million	
  =	
  120	
  million	
  

5

	
  The	
  Tobacco	
  Products	
  Directive	
  proposed	
  text	
  includes	
  at	
  its	
  Recital	
  c)	
  for	
  Article	
  18	
  the	
  following:	
  “Nicotine	
  containing	
  liquid	
  should	
  
only	
   be	
   allowed	
   under	
   this	
   Directive	
   where	
   the	
   nicotine	
   concentration	
   does	
   not	
   exceed	
   20	
   mg/ml.	
   This	
   level	
   of	
   concentration	
   is	
  
similar	
  to	
  the	
  dose	
  of	
  nicotine	
  derived	
  from	
  a	
  standard	
  cigarette	
  during	
  the	
  same	
  duration	
  of	
  smoking.”	
  

6

	
   The	
   letter	
   is	
   entitled	
   “Scientific	
   Errors	
   in	
   the	
   Tobacco	
   Products	
   Directive”,	
   dated	
   January	
   16,	
   2014,	
   and	
   can	
   be	
   found	
   at	
  
http://www.ecigarette-‐research.com/web/index.php/2013-‐04-‐07-‐09-‐50-‐07/149-‐tpd-‐errors.	
  

7

	
  European	
  Commission	
  (2013)	
  Fact	
  sheet	
  on	
  E-‐Cigarettes	
  http://ec.europa.eu/health/tobacco/docs/fs_ecigarettes_en.pdf	
  

8

	
  Farsalinos	
  et	
  al.	
  Evaluation	
  of	
  Electronic	
  Cigarette	
  Use	
  (Vaping)	
  Topography	
  and	
  Estimation	
  of	
  Liquid	
  Consumption.	
  Int	
  J	
  Environ	
  Res	
  
Public	
  Health.	
  2013;10:	
  2500-‐14.	
  And	
  	
  Farsalinos	
  et	
  al.	
  Evaluating	
  nicotine	
  levels	
  selection	
  and	
  patterns	
  of	
  electronic	
  cigarette	
  use	
  in	
  
a	
  group	
  of	
  ‘Vapers’	
  who	
  had	
  achieved	
  complete	
  substitution	
  of	
  smoking.	
  Substance	
  Abuse:	
  Research	
  and	
  Treatment.	
  2013;	
  7:139-‐
146.	
  

Population	
  
15	
  
or	
  
older	
  
as	
  
a	
  
percentage	
  
of	
  
total,	
  
according	
  
http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&plugin=1&language=en&pcode=tps00010	
  

to	
  

Eurostat	
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one	
   tobacco	
   cigarette.9	
   50mg/ml	
   is	
   needed	
   to	
   roughly	
   match	
   a	
   tobacco	
   cigarette.	
   All	
  
other	
   existing	
   studies	
   confirm	
   this.10	
   Some	
   20	
   to	
   30%	
   of	
   electronic	
   cigarette	
   users	
   use	
  
liquids	
   above	
   20mg.11	
   Higher	
   nicotine	
   content	
   liquids	
   are	
   typically	
   used	
   by	
   the	
   most	
  
dependent	
   smokers,	
   who	
   have	
   the	
   highest	
   risk	
   of	
   smoking-‐related	
   damage,	
   and	
   who	
  
benefit	
   most	
   from	
   switching	
   to	
   electronic	
   cigarettes.	
   Most	
   such	
   heavy	
   smokers	
   need	
  
more	
  than	
  20mg/ml	
  to	
  switch	
  from	
  smoking	
  to	
  vaping.”	
  

Furthermore,	
  the	
  scientists	
  made	
  clear	
  that	
  there	
  is	
  no	
  risk	
  of	
  nicotine	
  toxicity	
  for	
  e-‐cigarette	
  users	
  
who	
   use	
   50mg/ml	
   e-‐cigarettes	
   which	
   produce	
   similar	
   amounts	
   of	
   nicotine	
   to	
   tobacco.	
   Nausea	
  
stops	
  both	
  vapers	
  and	
  smokers	
  long	
  before	
  toxic	
  levels	
  are	
  reached.	
  
We	
   use	
   the	
   statements	
   above	
   as	
   a	
   basis	
   for	
   our	
   assumption	
   that	
   about	
   25%	
   of	
   EU	
   e-‐cigarettes	
  
users	
  use	
  concentrations	
  of	
  nicotine	
  greater	
  than	
  20mg/ml.	
  
The	
  uses	
  of	
  e-‐cigarettes:	
  
In	
   order	
   to	
   assess	
   the	
   possible	
   impact	
   of	
   the	
   proposed	
   ban,	
   we	
   need	
   first	
   to	
   consider	
   the	
   different	
  
functions	
  that	
  e-‐cigarettes	
  may	
  play	
  for	
  smokers,	
  ex-‐smokers	
  and	
  non-‐smokers.	
  Smokers	
  may	
  use	
  
e-‐cigarettes	
  to	
  assist	
  them	
  in	
  quitting	
  attempts	
  or	
  to	
  reduce	
  tobacco	
  smoking.	
  Ex-‐smokers	
  may	
  use	
  
e-‐cigarettes	
   to	
   help	
   keep	
  them	
  off	
  tobacco	
  and	
  because	
  they	
  feel	
  the	
  need	
  to	
  continue	
  consuming	
  
nicotine.	
  Non-‐smokers	
  may	
  use	
  them	
  as	
  recreational	
  devices.	
  
The	
   latter	
   use	
   is,	
   according	
   to	
   existing	
   evidence,	
   extremely	
   rare.	
   The	
   Smoking	
   Toolkit	
   Study	
  
estimate	
   based	
   on	
   UK	
   population	
   surveys	
   that	
   only	
   about	
   0.3%	
   of	
   non-‐smokers	
   have	
   used	
   e-‐
cigarettes.12	
  We	
  will	
  therefore	
  not	
  consider	
  this	
  segment	
  of	
  e-‐cigarette	
  users	
  further.	
  	
  
In	
   what	
   follows,	
   we	
   make	
   an	
   assessment	
   of	
   the	
   likely	
   magnitude	
   of	
   the	
   impacts	
   of	
   restricting	
   e-‐
cigarettes	
   concentration	
   to	
   <20mg/ml	
   on	
   a)	
   the	
   rate	
   of	
   successful	
   tobacco	
   smoking	
   cessation	
   b)	
  
smoking	
  reduction	
  trends	
  and	
  c)	
  motivation	
  for	
  quitting.	
  
As	
   field	
   surveys	
   in	
   much	
   of	
   Europe	
   are	
   limited,	
   we	
   have	
   relied	
   on	
   data	
   from	
   other	
   researchers	
   and	
  
surveys	
  conducted	
  in	
  the	
  UK	
  to	
  make	
  inferences	
  about	
  the	
  predicted	
  effects	
  across	
  the	
  EU.	
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2

The	
  role	
  of	
  e-‐cigarettes	
  in	
  smoking	
  cessation	
  

2.1

Cessation	
  trends	
  prior	
  to	
  e-‐cigarette	
  market	
  penetration	
  	
  

After	
  a	
  short-‐lived	
  upturn,	
  the	
  years	
  following	
  the	
  introduction	
  of	
  the	
  UK	
  smoking	
  ban	
  in	
  2007	
  saw	
  
a	
   sharp	
   fall	
   in	
   successful	
   quitting	
   attempts.	
   	
   There	
   is	
   compelling	
   evidence	
   to	
   suggest	
   that	
   that	
  
decline	
   has	
   been	
   dramatically	
   reversed	
   by	
   the	
   rapid	
   growth	
   of	
   e-‐cigarettes	
   from	
   2011	
   with	
  
smokers	
  becoming	
  both	
  more	
  motivated	
  and	
  successful	
  at	
  quitting.	
  	
  
As	
   the	
   graph	
   below	
   illustrates,	
   a	
   forecast	
   of	
   quitting	
   success	
   rates	
   based	
   on	
   monthly	
   data	
   from	
  
2007-‐2011	
  would	
  point	
  to	
  successful	
  quitting	
  of	
  between	
  3.5%	
  and	
  5%.	
  	
  The	
  graph	
  includes	
  three	
  
fitted	
   trend	
   lines	
  -‐	
   linear,	
   exponential	
   and	
   logarithmic.	
   These	
   provide	
   an	
   indication	
   of	
   the	
   range	
   of	
  
forecast	
  values	
  that	
  the	
  36	
  data	
  points	
  generate	
  with	
  different	
  functional	
  forms.	
  	
  
Figure	
  1:	
   Quitting	
  success	
  on	
  a	
  downward	
  trend	
  to	
  end	
  of	
  2011	
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Source:	
   Analysis	
   of	
   trends	
   based	
   on	
   data	
   from	
   “Key	
   findings	
   from	
   the	
   Smoking	
   Toolkit	
   Study”;	
   Robert	
   West,	
   Jamie	
   Brown,	
   Jenny	
  
13
Fidler,	
  University	
  College	
  London,	
  19	
  January	
  2012 	
  

It	
   is	
   therefore	
   important	
   to	
   note	
   that	
   the	
   period	
   from	
   2012	
   onwards	
   corresponds	
   to	
   the	
   rapid	
  
growth	
  in	
  e-‐cigarette	
  use	
  as	
  an	
  aid	
  to	
  attempts	
  to	
  quit.	
  	
  	
  

2.2

E-‐cigarettes	
  have	
  become	
  the	
  most	
  important	
  smoking	
  cessation	
  aid	
  

In	
   the	
   space	
   of	
   little	
   over	
   two	
   years,	
   e-‐cigarettes	
   have	
   gone	
   from	
   almost	
   nought	
   to	
   overtake	
   all	
  
other	
   smoking	
   cessation	
   aids.	
   By	
   observing	
   the	
   correlation	
   of	
   the	
   evolution	
   of	
   the	
   use	
   of	
   e-‐
cigarettes	
  and	
  other	
  methods	
  we	
  can	
  make	
  some	
  inferences	
  with	
  respect	
  to	
  which	
  alternatives	
  are	
  
more	
   readily	
   being	
   replaced	
   by	
   e-‐cigarettes.	
   We	
   find	
   that	
   e-‐cigarette	
   growth	
   has	
   the	
   strongest	
  
negative	
  correlation	
  with	
  prescription	
  NRT	
  and	
  medicines	
  such	
  as	
  Champix.	
  This	
  can	
  be	
  interpreted	
  
as	
  indication	
  that	
  e-‐cigarettes	
  attract	
  those	
  smokers	
  who	
  would	
  otherwise	
  resort	
  to	
  prescription	
  
methods.	
   It	
   is	
   also	
   clear	
   from	
   the	
   graph	
   that	
   as	
   e-‐cigarette	
   use	
   has	
   gone	
   up	
   all	
   other	
   smoke	
  
quitting	
  aids	
  have	
  gone	
  down.	
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Figure	
  2:	
   e-‐cigarettes	
  penetration	
  correlated	
  with	
  reversal	
  of	
  downward	
  trend	
  
35

30
25

E-‐cigs

20

NRT	
  OTC

15

NRT	
  Rx

10

Champix

5
0

	
  
Source:	
  Trends	
  in	
  electronic	
  cigarette	
  use	
  in	
  England,	
  Robert	
  West,	
  Jamie	
  Brown,	
  Emma	
  Beard,	
  University	
  College	
  London,	
  January	
  
2014;	
  http://www.smokinginengland.info/sts-‐documents/	
  

We	
   can	
   observe	
   a	
   significant	
   correlation	
   in	
   the	
   data	
   showing	
   that	
   quitting	
   rates	
   are	
   increasing	
  
alongside	
  the	
  greater	
  penetration	
  of	
  e-‐cigarettes.	
  If	
  we	
  take	
  yearly	
  averages	
  of	
  the	
  success	
  rate	
  in	
  
quitting	
  attempts,	
  we	
  observe	
  a	
  strong	
  recovery	
  in	
  2012	
  and	
  2013:	
  
Table	
  1:	
   Rate	
  of	
  non-‐relapsed	
  quitting	
  attmpts;	
  yearly	
  average	
  
2007	
  
2008	
  
2009	
  
2010	
  
2011	
  
2012	
  
2013	
  

6.72	
  
5.58	
  
5.03	
  
4.79	
  
4.80	
  
6.25	
  
6.23	
  

Source:	
   Yearly	
   average	
   calculated	
   based	
   on	
   data	
   from	
   Analysis	
   of	
   trends	
   based	
   on	
   data	
   from	
   “Key	
   findings	
   from	
   the	
   Smoking	
   Toolkit	
  
Study”;	
  Robert	
  West,	
  Jamie	
  Brown,	
  Jenny	
  Fidler,	
  University	
  College	
  London,	
  19	
  January	
  2012	
  and	
  from	
  “Trends	
  in	
  electronic	
  cigarette	
  
use	
   in	
   England”,	
   Robert	
   West,	
   Jamie	
   Brown,	
   Emma	
   Beard,	
   University	
   College	
   London,	
   January	
   2014;	
  
http://www.smokinginengland.info/sts-‐documents/	
  

	
  

2.3

Effect	
  of	
  the	
  >20mg	
  ban	
  on	
  quitting	
  success	
  	
  

It	
  is	
  difficult	
  to	
  prove	
  causality	
  between	
  this	
  reversal	
  and	
  the	
  fast	
  penetration	
  of	
  e-‐cigarettes	
  in	
  the	
  
quitting	
   aids	
   market.	
   However	
   the	
   correlation	
   is	
   strong	
   and	
   there	
   are	
   no	
   other	
   clear	
   impacts	
  
affecting	
  the	
  quitting	
  aids	
  market	
  in	
  this	
  period	
  that	
  could	
  explain	
  the	
  effect	
  above.	
  
It	
   seems	
   reasonable,	
   therefore,	
   that	
   we	
   attribute	
   at	
   least	
   a	
   good	
   part	
   of	
   the	
   increased	
   rate	
   of	
  
quitting	
  success	
  to	
  e-‐cigarettes.	
  Since	
  the	
  difference	
  between	
  2012-‐2013	
  and	
  2010-‐2011	
  is	
  about	
  
1.4%,	
  it	
  is	
  conservative	
  to	
  say	
  that	
  0.7%	
  can	
  be	
  attributed	
  to	
  the	
  entry	
  in	
  scene	
  of	
  e-‐cigarettes.	
  
The	
   proposed	
   ban	
   will	
   remove	
   from	
   the	
   market	
   e-‐cigarettes	
   with	
   >20mg/ml.	
   Under	
   our	
  
assumptions,	
  about	
  25%	
   of	
  ”vapers”	
  use	
  those	
  higher	
  concentrations.	
  So	
  0.175%	
  of	
  the	
  number	
  of	
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smokers	
   in	
   the	
   previous	
   year	
   will	
   not	
   succeed	
   at	
   quitting	
   due	
   to	
   the	
   imposition	
   of	
   the	
   proposed	
  
ban.	
  
Since	
  the	
  number	
  of	
  smokers	
  in	
  the	
  UK	
  is	
  approximately	
  20%	
  of	
  the	
  adult	
  population	
  of	
  43	
  million,	
  
the	
  magnitude	
  of	
  this	
  effect	
  is	
  of	
  15,050	
  fewer	
  smokers	
  successfully	
  quitting	
  in	
  a	
  given	
  year.	
  	
  
For	
   the	
   rest	
   of	
   the	
   EU,	
   we	
   know	
   that	
   28%	
   of	
   the	
   population	
   smoke	
   tobacco.	
   	
   However	
   we	
   lack	
  
statistics	
   on	
   the	
   penetration	
   of	
  e-‐cigarettes	
   and	
  therefore	
  the	
  calculation	
  is	
  more	
  difficult	
  to	
  do.	
  In	
  
principle	
   there	
   is	
   no	
   reason	
   to	
   expect	
   that	
   attitudes	
   to	
   quitting	
   differ	
   markedly	
   across	
   Member	
  
States.	
   While	
   the	
   penetration	
   of	
   e-‐cigarettes	
   is	
   possibly	
   lower	
   in	
   some	
   countries	
   it	
   is	
   however	
  
predicted	
   to	
   increase	
   very	
   fast	
   so	
   the	
   situation	
   in	
   other	
   countries	
   will	
   soon	
   become	
   comparable	
   to	
  
the	
  UK’s.	
  	
  
Applying	
  the	
  same	
  order	
  of	
  magnitude	
  to	
  the	
  EU,	
  0.175%	
  of	
  the	
  smoking	
  population,	
  corresponds	
  
to	
  about	
  210,000	
  EU	
  smokers	
  that	
  do	
  not	
  succeed	
  in	
  quitting	
  in	
  a	
  given	
  year	
  because	
  of	
  the	
  20mg	
  
restriction.14	
  	
  	
  
In	
  any	
  case	
  the	
  situation	
  with	
  the	
  ban	
  should	
  be	
  compared	
  to	
  the	
  situation	
  with	
  light	
  regulation	
  as	
  
a	
   base	
   case	
   to	
   assess	
   the	
   costs	
   of	
   regulation.	
   And	
   if	
   regulation	
   elsewhere	
   in	
   Europe	
   is	
   similar	
   to	
  
that	
  in	
  the	
  UK	
  then	
  we	
  would	
  expect	
  penetration	
  rates	
  of	
  e-‐cigarettes	
  soon	
  to	
  converge.	
  
In	
   sum,	
   about	
   15,000	
   fewer	
   UK	
   smokers	
   would	
   succeed	
   in	
   quitting	
   their	
   habit	
   in	
   the	
   year	
   after	
   the	
  
ban	
  and	
  the	
  corresponding	
  value	
  for	
  the	
  EU	
  overall,	
  against	
  a	
  baseline	
  of	
  regulation	
  similar	
  to	
  the	
  
UK’s,	
  is	
  210,000.	
  
Standard	
  mortality	
  tables	
  indicate	
  that	
  one	
  half	
  of	
  long-‐term	
  cigarette	
  smokers	
  are	
  killed	
  by	
  their	
  
habit.	
   	
   With	
   the	
   users	
   of	
   higher	
   nicotine	
   e-‐cigarettes	
   being	
   more	
   dependent	
   smokers	
   then	
   their	
  
mortality	
  would	
  likely	
  to	
  be	
  higher	
  due	
  to	
  their	
  previous	
  exposure	
  and	
  future	
  smoking	
  levels	
  if	
  they	
  
relapse.	
  

2.4

Alternative	
  data	
  source	
  checks	
  

In	
  order	
  to	
  gain	
  additional	
  confidence	
  on	
  the	
  orders	
  of	
  magnitude	
  estimated	
  above	
  we	
  considered	
  
also	
  the	
  results	
  from	
  a	
  Redburn	
  research	
  paper	
  from	
  August	
  2013.15	
  	
  
Redburn	
   estimate	
   that	
   e-‐cigarettes	
   could	
   reach	
   7%	
   of	
   the	
   UK	
   tobacco/nicotine	
   market	
   by	
   2017,	
  
causing	
  an	
  additional	
  decline	
  in	
  tobacco	
  volumes	
   of	
  1.7%.	
  Our	
  own	
  estimate	
  is	
  that	
  this	
  effect	
  will	
  
not	
  take	
  as	
  long	
  although	
  we	
  are	
  more	
  conservative	
  in	
  terms	
  of	
  magnitude:	
  we	
  have	
  considered	
  
only	
  0.7%	
  of	
  smoking	
  cessation	
  attributable	
  to	
  e-‐cigarettes.	
  	
  
Figure	
   11	
   of	
   their	
   report	
   (reproduced	
   below)	
   shows	
   that	
   9%	
   of	
   smokers	
   who	
   tried	
   e-‐cigarettes	
  
have	
   quit	
   smoking	
   (and	
   not	
   relapsed),	
   confirming	
   that	
   quitting	
   rates	
   are	
   higher	
   and	
   quitting	
   is	
  
more	
  successful	
  with	
  the	
  aid	
  of	
  e-‐cigarettes.	
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  0.175%	
  of	
  120	
  million	
  =	
  210,000;	
  120	
  million	
  smokers	
  across	
  the	
  EU28	
  estimated	
  from	
  Section	
  1	
  above.	
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Figure	
  3:	
   Change	
  in	
  consumption	
  with	
  use	
  of	
  e-‐cigs,	
  UK	
  

	
  
Source:	
  Christian	
  de	
  Roualle,	
  Chris	
  Pitcher,	
  ”Tobacco:	
  Electronic	
  Interference”	
  Redburn,	
  8	
  August	
  2013	
  

Redburn16	
   estimate	
   that	
   the	
   impact	
   of	
   e-‐cigarette	
   demand	
   reduced	
   consumption	
   of	
   traditional	
  
tobacco	
   by	
   0.3%	
   in	
   2012	
   and	
   forecast	
   that	
   this	
   will	
   increase	
   gradually	
   to	
   1.7%	
   by	
   2017	
   as	
   the	
  
momentum	
  remains	
  strong	
  from	
  a	
  much	
  bigger	
  base.	
  This	
  represents	
  UK	
  volume	
  losses	
  in	
  addition	
  
to	
  the	
  1-‐2%	
  per	
  year	
  industry	
  decline	
  trend.	
  	
  	
  
Redburn	
   projections	
   may	
   be	
   underestimates	
   given	
   that	
   the	
   monthly	
   Smoking	
   Toolkit	
   Study	
   of	
  
1,800	
  UK	
  smokers	
  showed	
  that	
  e-‐cigarette	
  use	
  doubled	
  in	
  2013	
  (Figure	
  2).	
  But	
  as	
  for	
  the	
  impact	
  
that	
  is	
  specifically	
  attributable	
  to	
  e-‐cigarettes,	
  our	
  numbers	
  are	
  more	
  conservative.	
  
	
  

3

Impact	
  of	
  the	
  ban	
  on	
  smoking	
  reduction	
  trends	
  

It	
  is	
  clear	
  from	
  the	
  table	
  below	
  that	
  the	
  market	
  penetration	
  of	
  e-‐cigs	
  has	
  been	
  contemporaneous	
  
with	
  a	
  significant	
  increase	
  in	
  the	
  consumption	
  of	
  non	
  tobacco	
  nicotine	
  by	
  smokers.	
  	
  
Table	
  2:	
   Prevalence	
  of	
  nicotine	
  products	
  while	
  smoking	
  	
  
	
  2011-‐2	
  
2011-‐3	
  
2011-‐4	
  
2012-‐1	
  
2012-‐2	
  
2012-‐3	
  
2012-‐4	
  
2013-‐1	
  
2013-‐2	
  
2013-‐3	
  
2013-‐4	
  

E-‐cigs	
  
1.9	
  
3.2	
  
3.9	
  
5.6	
  
6.2	
  
7.5	
  
10.8	
  
15.5	
  
14.7	
  
19.1	
  
19.2	
  

NRT	
  
16.3	
  
14.3	
  
14.3	
  
12.1	
  
12.5	
  
13.3	
  
13.4	
  
9.7	
  
13.7	
  
16.2	
  
11.4	
  

All	
  nicotine	
  
17.8	
  
16.2	
  
17.2	
  
17.4	
  
17.4	
  
19.7	
  
21.8	
  
23.6	
  
25.5	
  
30.9	
  
27.2	
  

Source:	
  “Trends	
  in	
  electronic	
  cigarette	
  use	
  in	
  England”,	
  Robert	
  West,	
  Jamie	
  Brown,	
  Emma	
  Beard,	
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University	
  College	
  London,	
  January	
  2014	
  

About	
  10%	
  more	
  smokers	
  use	
  non	
  tobacco	
  nicotine	
  in	
  2013	
  than	
  in	
  2011,	
  due	
  to	
  e-‐cigarettes.	
  If	
  we	
  
assume	
  that	
  these	
  smokers	
  get	
  about	
  1/3	
  of	
  their	
  nicotine	
  needs	
  from	
  non	
  tobacco	
  sources	
  then	
  
an	
  increase	
  of	
  10%	
  of	
  smokers	
  doing	
  this	
  corresponds	
  to	
  3.3%	
  less	
  tobacco	
  consumed.	
  	
  
With	
  the	
  >20mg	
  ban	
  this	
  effect	
  of	
  e-‐cigarettes	
  would	
  be	
  reduced	
  by	
  one	
  quarter,	
  corresponding	
  to	
  
the	
   fraction	
   of	
   e-‐cigarette	
   users	
   that	
   have	
   a	
   demand	
   for	
   greater	
   concentrations.	
   So	
   0.8%	
   more	
  
tobacco	
  would	
  be	
  smoked	
  as	
  a	
  result	
  of	
  the	
  ban.	
  	
  	
  
If	
  we	
  assume	
  that	
  on	
  average	
  about	
  10	
  cigarettes	
  are	
  smoked	
  per	
  day	
  per	
  smoker	
  across	
  the	
  EU,	
  
the	
   ban	
   will	
   result	
   in	
   9.6	
   million	
   more	
   cigarettes	
   being	
   smoked	
   per	
   day	
   by	
   EU	
   smokers,	
   or	
   3.5	
  
billion	
  more	
  cigarettes	
  in	
  one	
  year.17	
  	
  	
  
	
  

4

Effect	
  of	
  the	
  >20mg	
  ban	
  on	
  quitting	
  attempts/motivation	
  to	
  
quit	
  

There	
  is	
  some	
  indication	
  that	
  e-‐cigarettes	
  have	
  encouraged	
  more	
  smokers	
  to	
  attempt	
  to	
  quit.	
  	
  
Figure	
  4:	
   Attempts	
  to	
  stop	
  smoking	
  	
  

% of those who were smokers in the past yr who tried to stop
that yr

55%

50%

45%

40%
All

A-C1

35%

C2-E

30%

25%

20%

	
  
Note:	
  A-‐C1:	
  Professional	
  to	
  clerical,	
  C2-‐E:	
  Manual	
  occupation	
  	
  	
  
Source:	
  “Latest	
  trends	
  on	
  smoking	
  in	
  England	
  from	
  the	
  Smoking	
  Toolkit	
  Study”,	
  Robert	
  West	
  and	
  Jamie	
  Brown,	
  January	
  2013	
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As	
   the	
   graph	
   indicates,	
   there	
   is	
   a	
   downward	
   trend	
   lasting	
   until	
   about	
   end	
   of	
   2011	
   and	
   then	
   a	
  
slightly	
  more	
  positive	
  outlook.	
  The	
  temporal	
  evolution	
  may	
  be	
  indicative	
  of	
  an	
  encouraging	
  effect	
  
from	
  e-‐cigarettes	
  due	
  to	
  the	
  fact	
  that	
  they	
  are	
  perceived	
  as	
  making	
  quitting	
  less	
  difficult.	
  	
  
The	
   total	
   amounts	
   of	
   nicotine	
   consumed	
   by	
   those	
   switching	
   from	
   tobacco	
   to	
   nicotine	
  
replacements	
  are	
  likely	
  to	
  remain	
  constant	
  in	
  a	
  first	
  stage.	
  The	
  ability	
  of	
  e-‐cigarettes	
  to	
  deliver	
  an	
  
adequate	
   amount	
   of	
   nicotine,	
   particularly	
   to	
   those	
   accustomed	
   to	
   higher	
   levels,	
   is	
   an	
   important	
  
advantage.	
  The	
  first	
  step	
  into	
  tobacco	
  cessation	
  can	
  thus	
  be	
  taken	
  with	
  considerably	
  less	
  anxiety	
  to	
  
the	
  smoker.	
  	
  
Given	
   that	
   those	
   for	
   whom	
   quitting	
   is	
   most	
   difficult	
   are	
   also	
   more	
   likely	
   to	
   consumer	
   higher	
  
nicotine	
  amounts,	
  it	
  is	
  to	
  be	
  expected	
  that	
  lower	
  availability	
  of	
  >20mg/ml	
  e-‐cigarettes	
  will	
  have	
  an	
  
important	
  negative	
  effect	
  on	
  quitting	
  attempts	
  and	
  motivation	
  to	
  quit.	
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In	
  sum,	
  the	
  2.5	
  million	
  Europeans	
  who	
  use	
  the	
  higher	
  nicotine	
  e-‐cigarettes	
  along	
  with	
  those	
  who	
  
would	
  have	
  otherwise	
  used	
  these	
  devices	
  in	
  future	
  if	
  the	
  ban	
  had	
  not	
  been	
  introduced	
  face	
  a	
  set	
  of	
  
alternatives	
  none	
  of	
  which	
  are	
  particularly	
  attractive	
  or	
  likely	
  to	
  bring	
  about	
  positive	
  outcomes.	
  	
  
1. They	
  could	
  switch	
  to	
  lower	
  level	
  nicotine	
  e-‐cigarettes.	
  For	
  highly	
  dependent	
  smokers	
  this	
  
seems	
  unlikely	
  given	
  that	
  these	
  e-‐cigarettes	
  provide	
  less	
  than	
  one	
  third	
  of	
  the	
  nicotine	
  of	
  a	
  
tobacco	
  cigarette.	
  	
  
2. They	
   could	
   move	
   to	
   gum	
   and	
   patches.	
   	
   Yet	
   many	
   of	
   these	
   smokers	
   will	
   have	
   tried	
   these	
  
alternative	
  approaches	
  before	
  without	
  success.	
  	
  	
  
3. They	
  could	
  just	
  give	
  up	
  smoking	
  unaided	
  -‐	
  though	
  this	
  group	
  may	
  have	
  struggled	
  with	
  the	
  
willpower	
  only	
  approach.	
  	
  
4. Alternatively	
   they	
   could	
   return	
   to	
   tobacco	
   smoking	
   which	
   provides	
   sufficient	
   nicotine	
  
along	
  with	
  the	
  hand-‐to-‐mouth	
  and	
  warm	
  inhalation	
  which	
  attracted	
  them	
  to	
  switch	
  to	
  e-‐
cigarettes.	
  	
  
5. A	
   final	
   consideration	
   is	
   the	
   development	
   of	
   an	
   under-‐the-‐counter	
   market	
   of	
   illegal	
   e-‐
cigarettes	
  which	
  would	
  be	
  subject	
  to	
  no	
  regulation.	
  	
  
6. All	
   of	
   these	
   choices	
   deserve	
   further	
   research	
   if	
   policy	
   makers	
   want	
   to	
   make	
   fully	
   informed	
  
decisions	
  about	
  such	
  a	
  critical	
  area	
  for	
  public	
  health.	
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Nicotine Yield Study Handout Summary
In December of 2013, ECTA chartered a study using Enthalpy Labs (www.enthalpy.com), a Health
Canada accredited facility which measured the amount of nicotine that an Electronic Cigarette user
would receive when using various current generation devices and the highest strength E-Liquid level
permitted at the retail level by an ECTA Member.
This document only serves as a general, high level summary of that study with detailed lab results
available for download, free of charge to the public from our website.

Purpose
There were three primary purposes for the nicotine yield study:
1. To compare and determine the efficiency of nicotine delivery for modern e-cigarette devices on
the Canadian Market.
2. To verify that electronic cigarettes are exempt from the Prescription Drug List (formerly
Schedule F) of the Food and Drugs Act.
3. To determine the viability of current technology as suitable for medical device classification.

Test Description
Three popular current generation e-cigarettes were tested to evaluate the quantity of nicotine
contained in the aerosol produced. Most current studies use an effective, although slightly less accurate
method of testing nicotine yield based on weight loss. By capturing the aerosol produced we can show
an accurate quantity of nicotine delivered to the user upon inhalation. A modified Health Canada puff
profile was used to test the devices.

Device Description
1. Device: Joyetech/Innokin combination. Atomizer: iClear30 Dual Coil clearomizer at 1.8ohm
resistance. Battery: Manual Joyetech 1000mah Ego C upgrade with a regulated 3.7v output
2. Device: KangerTech Evod. Atomizer: Kangertech bottom coil cartomizer at 1.8ohm resistance.
Battery: Manual Kangertech 650mah with a regulated 3.7v output
3. Device: Joyetech eRoll. Atomizer: Standard JT atomizer at 1.8ohm resistance. Battery: Joyetech
automatic 90mah with a regulated 3.7v output

E-Liquid
The highest strength e-liquid authorized for sale by ECTA members is 36mg/ml so the test was done
using that strength. Six sample bottles of liquid were submitted labelled 36mg/ml and each was tested
to verify the quantity of nicotine. Of the six samples submitted three were used and tested via GC/FID
analysis. The three sample liquids used tested at 35.1mg/ml, 35.0mg/ml, and 35.0mg/ml respectively.

Testing Summary
Each device was tested for 8 data point series, each series representing the total accumulation for 25
puffs. Each device was also tested twice. Represented in the graph below are the scaled results of Test 1
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Nicotine Yield Study Handout Summary
and Test 2. For the purpose of simplicity only the highest result from 8 data points for each test is
represented in this graph.

Vapour was collected from the three devices using a protocol that approximated the inhalation volume
of experienced e-cigarette users. Samples were collected using an analytical smoking machine set to
deliver a 55 ml 4 second puff every 30 seconds. 200 puffs were collected per device in blocks of 25 puffs.
From this data, it is possible to determine the amount of nicotine delivered on a per puff basis.

Per Puff Results (Highest result divided by 25 puffs)

The above graph shows the total amount of nicotine produced during a 55ml 4 second draw. The
highest and lowest results were taken from both test runs to show the variation in nicotine delivery. The
Joyetech eRoll has a higher variation due to voltage drop on its small 90mah battery.

Conclusion
Although the full range of data is not represented in this summary, the results show that the latest
generation of electronic cigarettes are exempt from the prescription drug list limitation of 4mg per
dosage unit. In addition, the test results also show a high degree of variation in nicotine yield for each
device. This indicates that they would not be suitable for the classification of a medical device as they
cannot deliver a consistent and constant level of nicotine on a per puff basis.
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Doctors, open your textbooks: glycerol CANNOT cause lipoid pneumonia (but other things can)
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Doctors, open your textbooks: glycerol CANNOT cause lipoid pneumonia (but
other things can)

By Dr Farsalinos
Another story of a patient developing lipoid pneumonia from vegetable glycerine has been reported

Doctors, open your
textbooks: glycerol CANNOT
cause lipoid pneumonia (but
other things can)

Snus use NOT associated
with an elevated risk for
stroke

yesterday in Spain and is reproduced today by English-speaking media. Just like the case published in Chest
Journal, the doctors attributed the case to glycerol based e-liquids (at least that is what the media report).
But where is the truth in that?
In reality, if glycerol was causing lipoid pneumonia at a rate of only 1 case per year per millions of users
(because millions are vaping glycerol-based liquids every day), that would make it an extremely safe
chemical. However, the doctors and scientists should consult their textbooks before making such statements.
To be exact, they should go back to chemistry books of secondary school. That will remind them that
glycerol is an ALCOHOL, not a lipid. Therefore it is absolutely impossible that glycerol can cause lipoid
pneumonia, even if it is aspirated in liquid form! That would violate basic chemistry laws!!
But why did those 2 cases appear? The e-cigarette may be the cause of this disease, but only under one
condition: the patients were inhaling lipid (oil) based flavorings and e-liquids. We know that most
flavors in the food industry are dissolved in oil (usually vegetable oil). These are perfectly safe for ingestion,
but should NOT be used for inhalation. Inhaling oils can lead to lipoid pneumonia. Unfortunately, I have seen
rare reports in the social media of vendors who are selling oil-based flavorings (or they use oil-based

Scientific errors in the
Tobacco Products Directive
concerning e-cigarette

Misleading statements in the
press about nicotine
poisonings from e-cigarettes

Scientific Errors in the
Tobacco Products Directive
A letter sent by scientists to
the European Union

flavorings in the e-liquid). In some cases they present this “discovery” as a method to avoid the adverse
effects of propylene glycol (in most, but not all, cases there are no adverse effects, just some irritating cough
in some sensitive vapers). Other vendors may probably use it based on taste or even due to ignorance about
the adverse effects of inhaling oils.
As you understand, this is an irresponsible behavior from these vendors; but even in this case it is not
glycerol which should be blamed. Additionally, no impurity in glycerol can be the cause for lipoid pneumonia.
Propylene glycol is also impossible to cause this disease. The lack of knowledge by some (obviously a very
small minority of) vendors leads to these unfortunate events. Unfortunately, none can become an expert
through Wikipedia or the internet, and none can be considered an expert just because he is a vaper. The
industry should not be happy with these phenomena, but they seem to be inactive in ensuring that such
vendors are excluded. However, scientists should be very careful on what they report. The issue of glycerol
(also called glycerine) causing lipoid pneumonia is scientifically non-existent. The statements mentioned in the
media about the case in Spain are exposing the scientists, who are obliged to know and understand basic
chemistry laws.

Comments
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Abstract: Background: Electronic cigarette (EC) use has grown exponentially over the
past few years. The purpose of this survey was to assess the characteristics and experiences
of a large sample of EC users and examine the differences between those who partially and
completely substituted smoking with EC use. Methods: A questionnaire was prepared,
translated into 10 different languages and uploaded in an online survey tool. EC users were
asked to participate irrespective of their current smoking status. Participants were divided
according to their smoking status at the time of participation in two subgroups: former
smokers and current smokers. Results: In total, 19,414 participants were included in the
analysis, with 88 of them (0.5%) reported not being smokers at the time of EC use
initiation. Complete substitution of smoking was reported by 81.0% of participants (former
smokers) while current smokers had reduced smoking consumption from 20 to 4 cigarettes
per day. They were using ECs for a median of 10 months. They initiated EC use with a
median of 18 mg/mL nicotine-concentration liquids; 21.5% used higher than 20 mg/mL.
Only 3.5% of participants were using 0-nicotine liquids at the time of the survey. Former
smokers were highly dependent (Fagerström Test for Cigarette Dependence = 7) and were
heavier smokers (21 cigarettes per day when smoking) compared to current smokers. The
most important reasons for initiating EC use for both subgroups was to reduce the harm
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associated with smoking and to reduce exposure of family members to second-hand
smoking. Most considered ECs as less harmful than tobacco cigarettes, while 11.0%
considered them absolutely harmless. Side effects were reported by more than half of the
participants (59.8%), with the most common being sore/dry mouth and throat; side effects
were mild and in most cases were subsequently resolved (partially or completely).
Participants experienced significant benefits in physical status and improvements in
pre-existing disease conditions (including respiratory disease such as asthma and chronic
obstructive lung disease). Being former smoker was independently associated with positive
effects in health and improvements in disease conditions. Conclusions: The results of this
worldwide survey of dedicated users indicate that ECs are mostly used to avoid the harm
associated with smoking. They can be effective even in highly-dependent smokers and are
used as long-term substitutes for smoking. High levels of nicotine are used at initiation;
subsequently, users try to reduce nicotine consumption, with only a small minority using
non-nicotine liquids. Side effects are minor and health benefits are substantial, especially
for those who completely substitute smoking with EC use. Further population and
interventional studies are warranted.
Keywords: electronic cigarette; smoking; tobacco; nicotine; harm reduction; public health

1. Introduction
Electronic cigarettes (ECs) have been marketed in recent years as alternatives to smoking. They are
battery-operated devices, used to vaporise a liquid that may or may not contain nicotine. The main
ingredients of liquids are propylene glycol, glycerol and several flavourings. A large variety of devices
are available, from small cigarette-like devices consisting of a low-capacity disposable lithium battery
and a prefilled atomiser (commonly called cartomiser) to new-generation high-capacity rechargeable
batteries that can deliver adjustable voltage and atomisers that are able to store more liquid and can be
refilled.
Currently-approved methods for smoking cessation have low long-term quit rates. Nicotine
replacement therapies have less than 7% sustained abstinence rate [1], while oral medications have less
that 20% quit rate at one year [2]. Therefore, tobacco harm reduction strategies and products have been
developed, with the goal to reduce smoking-related disease burden by providing nicotine in a less
harmful form [3]. ECs are tobacco harm reduction products that may deal with both chemical (through
nicotine delivery) and behavioural (through motor simulation and sensory stimulation) addiction to
smoking [4]. Awareness and use of ECs are growing exponentially. Surveys have shown that they may
be effective in promoting reduction of cigarette consumption or even complete abstinence [5,6].
Cross-sectional studies have raised doubts whether ECs promote smoking cessation [7,8] but two
recently-published randomized studies showed a small but significant potential of ECs to promote
smoking reduction and cessation [9,10]. However, organisations like the World Health Organisation
and the US Food and Drug Administration prohibit the declaration of any therapeutic claims.
Additionally, there is controversy on the nicotine-delivery potential of ECs. Some studies have shown
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that, despite being effective at suppressing smoking withdrawal symptoms, there was minimal nicotine
absorption [11]. More recently, studies on experienced users have shown that they have elevated
salivary cotinine levels [12], while the use of modern devices resulted in significant nicotine
absorption [13].
In order to better understand the characteristics of ECs use and the perceived benefits or negative
experience, internet surveys have been conducted [5,6,14]. Some of them included a limited number of
participants while most questionnaires were available in one or two languages, which restricted
international participation and sharing of experiences. Therefore, the purpose of this study was to
assess the characteristics of a worldwide sample of EC users, by providing a questionnaire in several
languages and by promoting the study through the internet. Since ECs are used by consumers as either
partial or complete substitutes for smoking, we sought to examine the differences in characteristics,
patterns of use, benefits and side effects between these two subgroups.
2. Methods
A questionnaire was developed and uploaded in an online survey tool (www.surveymonkey.com).
The questionnaire was available in 10 languages (Czech, English, French, German, Greek, Hungarian,
Italian, Polish, Russian, and Spanish). At least two native speakers (one of whom was a qualified
translator) checked the validity of each translation, based on the original English questionnaire. A brief
presentation of the research purpose and informed consent in each language was uploaded in a website
of EC advocates (www.ecigarette-research.com). Participants had to push the “I agree” button in order to
be transferred to the respective questionnaire. Data were collected from April 2013 until July 2013.
The survey was approved by the ethics committee of our institution.
Participants were aged >18 years; current, former or never smokers were eligible. Their IP
addresses were recorded in order to identify and delete duplicate records. They could provide an email
address to be contacted regarding future studies. The questionnaire had three main sections, asking for
information about: (1) baseline characteristics of the participants, including age, gender, education, and
country of residence. (2) Past and current smoking status and EC patterns of use. Assessment of
smoking dependence was performed by using the Fagerström Test for Cigarette Dependence
(FTCD) [15]. Included were questions to assess participants’ opinion about the risk profile of ECs and
reasons for initiating EC use. The latter was assessed by asking participants to provide a score from
1 (not important) to 5 (most important) for all answer options. Moreover, they were asked to report
how many times they had attempted to quit smoking in the past. (3) Health-related issues. Participants
were asked to report benefits and side effects that they experienced after initiation of EC use. Included
were questions about accidents related to EC use. Additionally, there were questions about the
progression of previously-established disease conditions.
3. Statistical Analysis
The sample was divided into current and former-smokers, according to their reported status at the
time of participation in the survey. Results are reported for the whole sample and for each of the
subgroups. Participants who reported initiating ECs without being smokers were evaluated separately.
The sample size varied by variable because of missing data; therefore, for some questions, the sum of
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responses may be less than 100%. In some questions, responders were allowed to choose more than
one option; in these cases, each answer is presented separately and the sum of responses may exceed
100%. Continuous variables are reported as median (interquartile range (IQR)), because medians are
less sensitive to extreme values. Categorical variables are reported as number (percentage). Mann
Whitney U test was used to compare continuous variables between current and ex-smokers, while
cross tabulations with χ2 test were used for categorical variables. Wilcoxon signed ranks test was used
to compare cigarette consumption before and after initiation of EC use in current smokers. To assess
whether being a former smoker was independently associated with improvements in disease conditions
and positive experience in physiologic functions, stepwise binary logistic regression analyses were
performed. A separate analysis was performed for each variable with the condition being the
dependent variable; physiologic conditions were encoded as no change/worse vs. better. Included as
covariates were being former/current smoker, age, gender, education, the answer to the question
“Where did you hear about this survey” (encoded as internet users’ forums vs. other), smoking
duration, daily cigarette consumption before EC use initiation, EC duration of use, EC consumption
and nicotine content in ECs. All analyses were performed with commercially available software (SPSS
ver. 18, Chicago, IL, USA).
4. Results
4.1. Participant Characteristics
After excluding double IP addresses (including those answering more than one translation of the
questionnaire), 19,441 participants were included in the analysis with 88 (0.5%) mentioning that they
were not smokers while 19,353 reported being smokers before initiating EC use. The baseline
characteristics of the latter population are displayed in Table 1. More than one-third of participants
used the English translation of the questionnaire. Distribution of responders by region of residence was:
74.7% from Europe, 20.7% from America, 1.8% from Asia, 1.1% from Australia, and 0.2% from
Africa. The median age of the participants was 39 years, with significantly higher proportion being
males. Almost half of them received higher education. From the whole sample, 81.0% reported that
they had completely quit smoking at the time of participation to the survey. Former smokers were
older, with higher male prevalence and higher education level compared to current smokers. Most
participants were informed about this survey from EC users’ internet forums.
4.2. Past and Current Smoking Status—EC Use Patterns and Beliefs
Past and current smoking status and EC use patterns are displayed in Table 2. Former smokers were
smoking for longer duration and had higher daily cigarette consumption. Almost one-third of current
smokers were smoking occasionally (less than daily) while the rest mentioned that their daily
consumption was reduced from 20 to 4 cigarettes per day. The FTCD for the whole population was 7
(5–9), with former smokers having higher score compared to current smokers. Former smokers also
reported more attempts to quit smoking in the past. The median duration of EC use for the whole
group was 10 months, with 97.1% using it on a daily basis. The majority of vapers were using second(eGo-type) and newer-generation (also called “Mods”) devices while only 3.7% reported using
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cigarette-like devices. More than one-third was using “do-it-yourself” liquids (buying base ingredients
and concentrated flavours which they subsequently mix). A reduction in nicotine levels used in EC
liquid was observed as time of use progressed, from a median level of 18 mg/mL at initiation of use to
12 mg/mL at the time of participation to the survey. Nicotine concentration of more than 20 mg/mL
was the initial choice for 21.5% of the population, with former smokers being more likely to use such
nicotine levels (23.3% vs. 13.8% for current smokers, χ2 = 155.9, p < 0.001). Only 3.5% of the
participants were using 0-nicotine liquids at the time of the survey. For former smokers, the median
time to quit smoking since initiation of EC use was 1 month.
Table 1. Baseline characteristics of participants *.
Total
(n = 19,353)

Current
smokers
(n = 3682)

Former
smokers
(n = 15,671)

19,353

3682 (19.0)

15,671 (81.0)

237 (1.2)

53 (1.4)

184 (1.2)

English

6803 (35.2)

823 (22.4)

5980 (38.2)

French

2225 (11.5)

617 (16.8)

1608 (10.3)

German

3974 (20.5)

796 (21.6)

3178 (20.3)

783 (4)

204 (5.5)

579 (3.7)

470 (2.4)

79 (2.1)

391 (2.5)

Italian

2451 (12.7)

637 (17.3)

1814 (11.6)

Polish

1153 (6)

265 (7.2)

888 (5.7)

Russian

887 (4.6)

124 (3.4)

763 (4.9)

Spanish

370 (1.9)

84 (2.3)

370 (1.9)

14,097 (72.8)

2427 (65.9)

11,670 (74.5)

Internet search engines

1880 (9.7)

395 (10.7)

1485 (9.5)

Family/friends

1030 (5.3)

263 (7.1)

767 (4.9)

2223 (11.5)

567 (15.4)

1656 (10.6)

73 (0.4)

18 (0.5)

55 (0.4)

39 (31–47)

38 (30–46)

39 (32–47)

Characteristic
Participants

Statistic

p value

χ2 = 459.1

<0.001

χ2 = 125.2

<0.001

U = 26,144,506

<0.001

2

χ = 12.3

<0.001

χ2 = 11.0

0.004

Translation
Czech

Greek
Hungarian

Where did you hear about this survey?
EC users' forums

Physical/internet EC shops
TV/Radio/Newspapers
Age (years)
Gender (male)

14,544 (76.3)

2686 (72.9)

11,858 (75.7)

Less than high school

1980 (10.3)

419 (11.4)

1561 (10.0)

High school

7995 (41.5)

1552 (42.4)

6443 (41.3)

Higher education

9294 (48.2)

1689 (46.1)

7605 (48.7)

Education

Abbreviations: EC, electronic cigarettes. * Excluding participants who reported that they were non-smokers
before EC use initiation.
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Table 2. Past and current smoking status and electronic cigarette use patterns.
Total
(n = 19,353)

Current
smokers
(n = 3682)

Former
smokers
(n = 15,671)

Statistic

p value

Years smoking

20 (14–30)

20 (12–30)

20 (14–30)

U = 26,489,867

<0.001

Cigarettes per day

20 (18–30)

20 (16–30)

21 (18–30)

U = 26,909,388

<0.001

FTCD

7 (5–8)

6 (5–8)

7 (5–8)

U = 26,341,216

<0.001

Total past quit attempts

3 (0–6)

2 (0–5)

3 (0–7)

U = 24,851,864

<0.001

Z = −42.1 1

<0.001

U = 26,287,110

<0.001

χ2 = 161.5

<0.001

χ2 = 294.2

<0.001

χ2 = 76.0

<0.001

Characteristic
Smoking history

Current smokers’ status
Daily smokers

2521 (68.5)

Occasional smokers

1132 (30.7)

Cigarettes per day now
EC duration of use

4 (2–7)
10 (4–19)

8 (4–17)

11 (5-19)

18,784 (97.1)

3466 (94.2)

15,318 (97.7)

Occasionally

432 (2.2)

184 (5.0)

248 (1.6)

Not anymore

122 (0.6)

29 (0.8)

93 (0.6)

Cigarette-like

715 (3.7)

219 (5.9)

485 (3.1)

eGo batteries

8214 (42.7)

1912 (51.9)

6266 (40.0)

10,329 (53.6)

1511 (41.0)

8785 (56.1)

EC use pattern
Daily

EC device most often used

“Mods”
EC liquid use

19,353

prefilled cartomisers

305 (1.6)

99 (2.7)

206 (1.3)

ready-to-use liquids

11,638 (60.4)

2357 (64.0)

9281 (59.2)

7315 (38.0)

1211 (32.9)

6104 (39)

mL liquid per day

3 (2–5)

3 (2–4)

3 (2–5)

U = 23,003,765

<0.001

nr of cartridges per day

1 (1–3)

1 (1–2)

2 (1–3)

U = 8893

0.066

12 (7–16)

12 (8–16)

12 (6–16)

U = 27,681,658

0.004

18 (12–18)

18 (11–18)

18 (12–19)

U = 23,196,983

<0.001

do-it-yourself liquids
EC daily consumption

Current nicotine levels in EC
Nicotine levels at initiation of EC use

Abbreviations. FTCD, Fagerström Test for Cigarette Dependence; EC, electronic cigarette.

1

Comparison

with cigarette consumption before initiation of EC use (Wilcoxon signed rank test).

Examining the reasons for initiating EC use (Table 3), reducing or quitting smoking because it is
not a healthy habit had the highest score (median = 5, IQR: 4–5). Reducing secondary smoking
exposure to family members was scored as a very important reason, while lower scores were given to
economic reasons, enjoying flavours variability and avoiding smoking ban in public places.
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The vast majority of participants reported that they considered ECs less harmful than tobacco. Less
than 1% considered them equally or more harmful than tobacco; 11.0% considered ECs completely
harmless, with former smokers being more likely to report this.
Table 3. Reasons for electronic cigarette use initiation and concepts about their risk profile.
Total
(n = 19,353)

Current
smokers
(n = 3682)

Former
smokers
(n = 15,671)

Statistic

p value

Reduce/quit smoking
because it is not a healthy
habit

5 (4–5)

8839.9

9799.9

U = 25,628,315

<0.001

Reduce smoking exposure
to family members

4 (3–5)

8546.5

9673.2

U = 24,226,257

<0.001

Avoid smoking ban in
public places

2 (1–3)

10,024.5

9234.1

U = 24,783,083

<0.001

Economic reasons (ECs
cheaper)

3 (2–4)

10,100.4

9337.3

U = 25,478,230

<0.001

Enjoy the variability of
flavours in ECs

3 (2–4)

9550.8

9348.6

U = 26,529,912

0.040

2124 (11.0)

313 (8.5)

1811 (11.6)

17,063 (88.2)

3300 (89.6)

13,763 (87.8)

χ2 = 86.6

<0.001

Reason
Reasons for initiating EC use 1,2

Compared to tobacco, ECs are:
Absolutely harmless
Less harmful than tobacco
cigarettes
Equally harmful to tobacco
cigarettes

97 (0.5)

46 (1.2)

51 (0.3)

More harmful than tobacco
cigarettes

27 (0.1)

12 (0.3)

15 (0.1)

Abbreviations. EC, electronic cigarette. 1 Participants were asked to provide a score from 1 (not important) to
5 (most important) for each answer option. 2 Median (interquartile range) reported for the whole sample,
median rank reported for each group (Mann-Whitney test).

4.3. Health-Related Issues
More than half of the participants (57.9%) reported at least one adverse symptom that they
attributed to EC use (Table 4). The most commonly reported symptom was sore or dry mouth and
throat (38.9%). Cough and gum problems were reported by a smaller proportion (12.8% and 13.1%
respectively); the former was more common in current smokers while the latter was more prevalent in
former smokers. More than 90% reported complete or partial resolution of the symptoms. Resolution
was positively associated with duration of EC use (linear regression analysis: β = 0.114, p < 0.001).
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Table 4. Side effects and accidents associated with electronic cigarette use.
Side effects/accidents 1
Sore or dry mouth and throat

Total
(n = 19,353)

Current
smokers
(n = 3682)

Former
smokers
(n = 15,671)

Statistic

p value

7520 (38.9)

1441 (39.1)

6079 (38.8)

χ2 = 0.1

0.699

2

Headache

2140 (11.1)

433 (11.8)

1707 (10.9)

χ = 2.3

0.131

Gingivitis/gum bleeding

2534 (13.1)

273 (7.4)

2261 (14.4)

χ2 = 128.8

<0.001

2

Mouth or tongue sores/inflammation

973 (5.0)

151 (4.1)

822 (5.2)

χ = 8.2

0.004

Black tongue

145 (0.7)

31 (0.8)

114 (0.7)

χ2 = 0.5

0.469

2

Nose bleeding
Cough

601 (3.1)

84 (2.3)

517 (3.3)

χ = 10.3

0.001

2475 (12.8)

556 (15.1)

1919 (12.2)

χ2 = 21.8

<0.001

2

Dizziness

991 (5.1)

196 (5.3)

795 (5.1)

χ = 0.4

0.536

Sleepiness

661 (3.4)

139 (3.8)

522 (3.3)

χ2 = 1.8

0.182

Sleeplessness
Heart palpitations

2

1211 (6.3)

202 (5.5)

1009 (6.4)

χ = 4.6

0.032

959 (5.0)

216 (5.9)

743 (4.7)

χ2 = 8.0

0.005

2

Breathing difficulties

395 (2.0)

91 (2.5)

304 (1.9)

χ = 4.2

0.040

Allergies

343 (1.8)

57 (1.5)

286 (1.8)

χ2 = 1.3

0.252

Chest pain

2

613 (3.2)

142 (3.9)

471 (3.0)

χ = 7.0

0.008

7789 (40.2)

1478 (40.1)

6311 (40.3)

χ2 = 0.0

0.884

Completely resolved

6873 (59.9)

1122 (51.6)

5751 (61.8)

Partially resolved

3968 (34.6)

877 (40.4)

3091 (33.2)

χ2 = 87.1

<0.001

631 (5.5)

174 (8.0)

457 (4.9)

Associated with EC liquid

294 (1.5)

77 (2.1)

217 (1.4)

χ2 = 9.9

0.002

Associated with the battery

180 (0.9)

50 (1.4)

130 (0.8)

χ2 = 9.0

0.003

No side effects
Did the above-mentioned symptoms resolve
over time? 2

Completely unresolved
Accidents associated with EC use

Associated with other electrical parts

125 (0.6)

36 (1.0)

89 (0.6)

2

χ = 7.8

0.005

Data presented as number (percent) or median (interquartile range). 1 Participants were allowed to choose
more than one option. 2 Percent of those who reported the respective side effects.

A small minority reported accidents associated with EC use. Most common was accidental
exposure to EC liquid (1.5% of participants), with lower prevalence for accidents associated with
batteries and other electrical parts.
More than half of the participants reported better breathing, olfactory and gustatory senses,
endurance and physical status in general after initiation of EC use (Table 5). More than one-third
reported better quality of sleep, while smaller proportions mentioned improvements in mood, appetite
and sexual performance. In all cases, former smokers reported more beneficial effects compared to
current smokers.
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Table 5. Changes in physiologic functions after electronic cigarette use initiation.
Total
(n = 19,353)

Current
smokers
(n = 3682)

Former
smokers
(n = 15,671)

79 (0.4)

24 (0.7)

55 (0.4)

4769 (24.6)

1309 (35.6)

3460 (22.1)

Better

14,409 (74.5)

2316 (62.9)

12,093 (77.2)

Worse

29 (0.1)

12 (0.3)

17 (0.1)

2538 (13.1)

894 (24.3)

1644 (10.5)

Better

16,722 (86.4)

2743 (74.5)

13,979 (89.2)

Worse

62 (0.3)

26 (0.7)

36 (0.2)

3359 (17.4)

1051 (28.5)

2308 (14.7)

15,857 (81.9)

2572 (69.9)

13,285 (84.8)

137 (0.7)

40 (1.1)

97 (0.6)

2497 (12.9)

784 (21.3)

1713 (10.9)

16,641 (86.0)

2824 (76.7)

13,817 (88.2)

218 (1.1)

56 (1.5)

162 (1.0)

12,807 (66.2)

2564 (69.6)

10,243 (65.49)

6216 (32.1)

1022 (27.8)

5194 (33.1)

87 (0.4)

22 (0.6)

65 (0.4)

13,844 (71.5)

2838 (77.1)

11,006 (70.2)

Better

5303 (27.4)

776 (21.1)

4527 (28.9)

Worse

576 (3.0)

155 (4.2)

421 (2.7)

12,478 (64.5)

2622 (71.2)

9856 (62.9)

6207 (32.1)

867 (23.5)

5340 (34.1)

242 (1.3)

68 (1.8)

174 (1.1)

15,868 (82.0)

3124 (84.8)

12,774 (81.5)

3128 (16.2)

444 (12.1)

2684 (17.1)

651 (3.4)

153 (4.2)

498 (3.2)

11,224 (58.0)

2383 (64.7)

8841 (56.4)

7372 (38.1)

1106 (30.0)

6266 (40.0)

Changes

Statistic

p value

χ2 = 308.6

<0.001

χ2 = 518.4

<0.001

χ2 = 431.6

<0.001

χ2 = 304.0

<0.001

χ2 = 41.5

<0.001

χ2 = 88.4

<0.001

χ2 = 158.8

<0.001

χ2 = 65.0

<0.001

χ2 = 121.7

<0.001

After initiating EC use, have you
experienced any changes in:
Physical status in general
Worse
No change
Smell
No change
Taste
No change
Better
Breathing
Worse
No change
Better
Appetite
Worse
No change
Better
Sexual performance
Worse
No change
Mood
No change
Better
Memory
Worse
No change
Better
Quality of sleep
Worse
No change
Better
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Table 5. Cont.

Changes

Total
(n = 19,353)

Current
smokers
(n = 3682)

Former
smokers
(n = 15,671)

84 (0.4)

31 (0.8)

53 (0.3)

4945 (25.6)

1326 (36.0)

3619 (23.1)

14,231 (73.5)

2287 (62.1)

11,944 (76.2)

Statistic

p value

χ2 = 294.0

<0.001

Endurance
Worse
No change
Better

Abbreviations. EC, electronic cigarette.

Participants were additionally asked whether they suffered from any chronic health conditions
before initiating EC use. Options included: diabetes, hypertension, hypercholesterolemia, thyroid
disease, coronary artery disease (CAD), asthma, chronic obstructive lung disease (COPD). In total,
5259 reported suffering from a chronic disease. The answers are displayed in Table 6. The highest
prevalence was reported for hypertension, followed by hypercholesterolemia, asthma and COPD. In all
disease conditions, higher proportions of former smokers compared to current smokers reported that
their condition improved after switching to EC use; the highest proportion reporting improvement
were participants with COPD. Worsening of their condition was reported by 0.9% of people with
diabetes, 0.8% with hypertension, 0.9% with hypercholesterolemia, 1.6% with thyroid disease, 2.2%
with CAD, 1.1% with asthma and 0.8% with COPD.
Table 6. Changes in disease conditions after electronic cigarette use initiation.
Total
(n = 19,353)

Current
smokers
(n = 3682)

Former
smokers
(n = 15,671)

Statistic

P value

574 (3.0)

90 (2.4)

484 (3.1)

χ2 = 4.3

0.038

2365 (12.2)

390 (10.6)

1975 (12.6)

χ2 = 11.2

0.001

1580 (8.2)

292 (7.9)

1288 (8.2)

χ2 = 0.3

0.565

Thyroid disease

622 (3.2)

127 (3.4)

495 (3.2)

χ2 = 0.8

0.368

Coronary artery disease

318 (1.6)

68 (1.8)

250 (1.6)

χ2 = 1.2

0.280

Asthma

1308 (6.8)

227 (6.2)

1081 (6.9)

χ2 = 2.5

0.111

COPD

1190 (6.1)

230 (6.2)

960 (6.1)

χ2 = 0.1

0.784

Worse

5 (0.9)

2 (2.2)

3 (0.6)

Stable

309 (53.8)

58 (64.4)

251 (51.9)

χ2 = 7.0

0.030

Improved

230 (40.1)

27 (30.0)

203 (41.9)

Side effects/accidents
Did you suffer from any of these conditions
before initiating EC use? 1
Diabetes
Hypertension
Hypercholesterolemia

Did you experience any change in these
conditions after initiating EC use? 2
Diabetes
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Total
(n = 19,353)

Current
smokers
(n = 3682)

Former
smokers
(n = 15,671)

Worse

19 (0.8)

6 (1.5)

13 (0.7)

Stable

944 (39.9)

194 (49.7)

750 (38.0)

1149 (49.9)

139 (35.6)

1040 (52.7)

Worse

14 (0.9)

5 (1.7)

9 (0.7)

Stable

724 (45.8)

167 (57.2)

557 (43.2)

Improved

666 (42.2)

77 (26.4)

589 (45.7)

Worse

10 (1.6)

3 (2.4)

7 (1.4)

Stable

367 (59.0)

84 (66.1)

283 (57.2)

Improved

218 (35.0)

30 (23.6)

188 (38.0)

Worse

7 (2.2)

4 (5.9)

3 (1.2)

Stable

116 (36.5)

30 (44.1)

86 (34.4)

Improved

171 (53.8)

24 (35.3)

147 (58.8)

Worse

14 (1.1)

5 (2.2)

9 (0.8)

Stable

303 (23.2)

78 (34.4)

225 (20.8)

Improved

856 (65.4)

116 (51.1)

742 (68.6)

Worse

10 (0.8)

4 (1.7)

6 (0.6)

Stable

151 (12.7)

39 (17.0)

112 (11.7)

Improved

901 (75.7)

158 (68.7)

743 (77.4)

2498

457

2041

17 (0.7)

7 (1.5)

10 (0.5)

Dosage/number similar

644 (25.8)

169 (37.0)

475 (23.3)

Dosage/number decreased

459 (18.4)

82 (17.9)

377 (18.5)

Medications stopped

460 (18.4)

60 (13.1)

400 (19.6)

Side effects/accidents

Statistic

p value

χ2 = 33.8

<0.001

χ2 = 35.2

<0.001

χ2 = 9.2

0.010

χ2 = 12.6

0.002

χ2 = 27.3

<0.001

χ2 = 9.5

0.009

χ2 = 35.5

<0.001

Hypertension

Improved
Hypercholesterolemia

Thyroid disease

Coronary artery disease

Asthma

COPD

For those with lung disease, did your
physician alter the medications you regularly
use?
Dosage/number increased

Abbreviations. EC, electronic cigarette; COPD, chronic obstructive pulmonary disease. 1 Participants were
allowed to choose more than one option. 2 Percentage of those reporting that they suffered from the
respective disease condition.
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For patients with lung disease (asthma or COPD) an additional question was asked whether their
physician altered their medications after initiating EC use; more than one-third of patients reported
reduction in dosage/number or complete cessation of medications.
4.4. Multivariate Analysis
The results of multivariate analyses are displayed in Table 7. Being a former smoker was
independently associated with higher odds of experiencing positive effects in physiologic functions.
Moreover, this subgroup had higher odds of reporting improvement in the disease conditions asked,
especially for hypertension, cholesterol levels and lung disease.
Table 7. Multivariate analyses to assess the association between being former smoker and
experiencing positive effects in physiologic functions and improvement in disease
conditions.
Dependent variable

Former smoker
OR (95% CI)

p value

Physical status

1.85 (1.70–2.00)

<0.001

Smell

2.66 (2.41–2.93)

<0.001

Taste

2.31 (2.11–2.53)

<0.001

Breathing

2.10 (1.90–2.31)

<0.001

Appetite

1.28 (1.18–1.39)

<0.001

Sexual performance

1.52 (1.39–1.67)

<0.001

Mood

1.67 (1.53–1.82)

<0.001

Memory

1.49 (1.33–1.67)

<0.001

Sleep

1.53 (1.41–1.66)

<0.001

Endurance

1.90 (1.75–2.06)

<0.001

Diabetes

1.81 (1.07–3.07)

0.026

Hypertension

1.96 (1.52–2.53)

<0.001

Cholesterol

2.20 (1.61–3.02)

<0.001

Thyroid disease

1.80 (1.12–2.89)

0.015

CAD

2.02 (1.01–4.04)

0.048

Asthma

2.23 (1.58–3.15)

<0.001

COPD

1.73 (1.16–2.58)

0.008

Physiologic functions

Disease conditions

Abbreviations: CAD, coronary artery disease; COPD, chronic
obstructive lung disease.

4.5. EC-Use Initiation by Non-Smokers
As already mentioned, 88 of the participants (0.5%) reported that they were not smokers at the time
of initiation of EC use. Interestingly, seven of them (8.0%) responded to the questions of the FTCD
and 11 more (12.5%) reported past attempts to quit smoking, suggesting that these were former
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smokers who quit smoking before initiating EC use. More than half of the participants (58.0%) were
residents of European countries, while the rest were from America (30.7%) and Asia (8.0%).
University/college education was reported by 51.1% of this group. They were using the ECs for 4 (2–8)
months; 69.3% were using ready-to-use liquids while 10.2% were using prefilled cartomizers. The
median liquid consumption was 1 (1–3) mL and 1 (1–1) cartomizers, respectively. Nicotine levels used
at the time of participation was 0 (0–9) mg, with 53.4% reporting using non-nicotine liquids. Nicotine
levels at initiation of EC use were 0 (0–12) mg; still 52.3% reported initiating EC use with non-nicotine
liquids. The vast majority (97.8%) answered that ECs are absolutely safe (33.0%) or less harmful that
tobacco cigarettes (64.8%). None of them was smoking tobacco cigarettes at the time of participation
to the survey.
Forty-eight (54.5%) reported at least one of the side-effects mentioned in Table 4. Most common
side effects were sore/dry throat (22.7%), headache (11.4%), dizziness (9.1%) and sleeping disorders
(11.1%). Less than 5% reported oral sores/inflammation, cough, chest pain, nose bleeding, palpitations
and breathing difficulties. These symptoms were completely unresolved in 4.5% of the participants.
Accidents associated with EC equipment happened in seven participants; one had accidental exposure
to EC liquid, while four and two others mentioned accidents associated with the battery or other
electrical equipment respectively.
From physiologic functions mentioned in Table 5, a small minority reported worsening of any
condition. The highest prevalence was for worsening of appetite (5.7%). The majority of the
participants reported no changes in any physiologic functions.
Sixteen of the participants (18.2%) reported suffering from conditions listed in Table 6, with 81.3%
mentioning that the condition remained stable. Only one participant reported that his condition (asthma)
got worse after EC use initiation.
5. Discussion
This is the first worldwide survey of EC users with the questionnaire translated in multiple
languages that would allow a significant number of users to participate without the barrier or
misunderstandings associated with a foreign language. Participants were overwhelmingly smokers
who tried ECs mainly as a substitute to avoid the adverse effects of smoking. A very small minority
were subjects who were not smokers at the time of EC use initiation. The main results of this survey
indicate that ECs may be an effective substitute for smoking even in highly dependent subjects who
are heavy smokers. Significant benefits are experienced by these people in physiologic functions and
in some disease conditions, with former smokers (those who completely substituted smoking with EC
use) being more likely to report such beneficial effects. A substantial proportion reported side effects,
which were generally mild and in most cases partially or completely resolved after the initial period of
EC use.
It should be emphasized that participants in these surveys are mostly dedicated users. Herein, this is
verified by the fact that the majority of subjects heard about this survey from EC users’ forums. It is
expected that such a population has more positive experience from EC use. Other subgroups such as
people who were using ECs in the past but are no longer using them, due to either failure to reduce
smoking or negative experience and side effects, are not motivated to participate to such surveys.
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Therefore the results should be interpreted with caution and cannot be extrapolated to the general
population. The 81% of participants reporting complete smoking substitution cannot be interpreted as
the true potential of ECs in smoking cessation in the general population; controlled studies have found
much lower cessation rates [9,10], although such studies cannot take into account the large variability
of products available in the market which gives users the opportunity to choose devices based on
personal preference. Still, surveys are valuable tools in understanding the population of EC users and
the way they use ECs in order to reduce or completely substitute smoking. Participation from the
Asian continent was low; that was expected to occur considering the languages that were available.
It would be interesting to evaluate EC use in countries such as China and Japan where anti-smoking
rules are less strict.
An interesting finding of this study was that former smokers were more dependent on smoking
(based on the FTCD), had slightly higher cigarette consumption and had made more attempts in the
past to quit smoking compared to current smokers. It is expected to be more difficult for this
population to completely substitute smoking with EC use. The retrospective nature of assessing
dependence could have biased the results. However, similar observations were made in previous
studies [4,5], and such findings could at least indicate that ECs may be a feasible option as a smoking
substitute even for highly dependent and heavy smokers.
Both former and current smokers initiated EC use with high nicotine-containing liquids. More than
one-fifth of the population initiated use with more than 20 mg/mL nicotine concentration, with higher
prevalence in former smokers, supporting the hypothesis that nicotine plays an important role in the
success of ECs as smoking substitutes [4,16]. This can be attributed to the lower nicotine absorption
from EC use compared to smoking [13,17,18]. Such repeated observations should be taken into
consideration by the regulatory authorities. The current proposal for a new Tobacco Product Directive
of the European Union [19,20], dictating 20 mg/mL maximum nicotine content in EC liquids, could
potentially reduce the effectiveness of ECs as smoking substitutes; no beneficial effect of such a
measure is expected, since the historically defined lethal nicotine dose has been recently
challenged [21], while other toxic products (such as household cleaning products, bleach etc.) are
available without restrictions in package size and content.
The most important reasons for participants to initiate ECs were to reduce or completely quit
smoking and to reduce exposure of family members to second-hand smoking. It seems that these
subjects are well-informed about the adverse health effects of smoking and are willing to try an
alternative product which they consider less harmful. However, 11% of the subjects considered ECs as
completely harmless. Studies have shown that low levels of toxic chemicals are released from EC
use [22,23], while the effects of inhaling food-approved flavourings have not been adequately
assessed [24,25]. Thus, we could expect some residual harm from EC use, which however seems to be
much lower compared to smoking. Since it is still too early for follow-up studies that could define the
long-term effects of EC use, proper education is needed so that smokers can make informed decisions
about EC use.
More than half of the participants reported some side effects which they attributed to EC use. The
most common were dry mouth and throat, which have been observed in previous studies [4–6]. They
may be associated with the water-absorbing properties of propylene glycol and glycerol, which are the
main constituents of EC liquids. However, these side effects were counteracted by significant benefits
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in physiologic functions. Additionally, a substantial proportion of participants reported pre-existing
disease conditions, including respiratory disease, with benefits observed by the majority after initiating
EC use. As expected, former smokers were more likely to report beneficial health effects compared to
current smokers (often called dual users). The latter should be encouraged to completely eliminate
tobacco cigarette use; a recent longitudinal study showed that 46% of dual users managed to quit
smoking at 1 year follow-up [26].
Obviously, this survey cannot provide definite proof about the direct association between the
experienced benefits and EC use. Moreover, as previously mentioned, the convenient sample of this
survey precludes from generalizing the findings to the whole population; however, the potential of
switching from smoking to ECs to favourably affect the prognosis of a variety of diseases needs to be
studied further. In any case, benefit is expected to come from the reduction or complete cessation of
smoking and not from any therapeutic effects of ECs per se [27].
A very small proportion of the population (0.5%) reported that they were not smokers before
initiating EC use; there was evidence from responses to survey questionnaire that some of them were
former smokers at the time of EC use initiation. More than half of them were using non-nicotine
liquids. The reason for this is probably that they wanted to enjoy the experience and flavours without
risking addiction to nicotine. Although this subgroup was a minor proportion of the survey population,
it must be emphasized that ECs should be used by smokers only, as a substitute to smoking, and not as
a new trend or habit since the long-term effects of use are currently unknown. Continuous monitoring
of use by non-smokers or by youngsters is warranted. There is currently no evidence of adoption of EC
use by such a population, with the CDC reporting that only 0.5% of non-smoking adolescents had tried
EC in the past 30 days [28].
6. Conclusions
In conclusion, in this large sample of dedicated EC users, it seems that ECs are used as long-term
substitutes to smoking. They can be effective even in subjects who are highly dependent on smoking
and are heavy smokers. Mild temporary side-effects and significant benefits are reported by this
population. Motivation for using ECs comes from their expected less harmful potential compared to
smoking. The results should however be interpreted with caution considering the convenience sample
of dedicated users usually participating in such surveys. More interventional and population studies are
needed, which should take into consideration that every user has different preferences in terms of
products choice, in order to further evaluate the effects of EC use at a population level.
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Konstantinos E. Farsalinos and Riccardo Polosa

Abstract: Electronic cigarettes are a recent development in tobacco harm reduction. They
are marketed as less harmful alternatives to smoking. Awareness and use of these devices
has grown exponentially in recent years, with millions of people currently using them. This
systematic review appraises existing laboratory and clinical research on the potential risks
from electronic cigarette use, compared with the well-established devastating effects of
smoking tobacco cigarettes. Currently available evidence indicates that electronic cigarettes
are by far a less harmful alternative to smoking and significant health benefits are expected in
smokers who switch from tobacco to electronic cigarettes. Research will help make electronic
cigarettes more effective as smoking substitutes and will better define and further reduce
residual risks from use to as low as possible, by establishing appropriate quality control and
standards.

Keywords: electronic cigarettes, e-liquid, e-vapor, harm reduction, nicotine, safety, tobacco

Introduction
Complete tobacco cessation is the best outcome
for smokers. However, the powerful addictive
properties of nicotine and the ritualistic behavior
of smoking create a huge hurdle, even for those
with a strong desire to quit. Until recently, smokers were left with just two alternatives: either quit
or suffer the harmful consequences of continued
smoking. This gloomy scenario has allowed the
smoking pandemic to escalate, with nearly 6 million deaths annually and a predicted death toll of
1 billion within the 21st century [World Health
Organization, 2013]. But a third choice, involving
the use of alternative and much safer sources of
nicotine with the goal to reduce smoking-related
diseases is now available: tobacco harm reduction
(THR) [Rodu and Godshall, 2006].
Electronic cigarettes (ECs) are the newest and
most promising products for THR [Polosa et al.
2013b]. They are electrically-driven devices consisting of the battery part (usually a lithium battery), and an atomizer where liquid is stored and
is aerosolized by applying energy and generating
heat to a resistance encircling a wick. The liquid
used mainly consists of propylene glycol, glycerol,

distilled water, flavorings (that may or may not be
approved for food use) and nicotine. Consumers
(commonly called ‘vapers’) may choose from several nicotine strengths, including non-nicotine
liquids, and a countless list of flavors; this assortment is a characteristic feature that distinguishes
ECs from any other THR products. Since their
invention in 2003, there has been constant innovation and development of more efficient and
appealing products. Currently, there are mainly
three types of devices available [Dawkins, 2013],
depicted in Figure 1. (1) First-generation devices,
generally mimicking the size and look of regular
cigarettes and consisting of small lithium batteries
and cartomizers (i.e. cartridges, which are usually
prefilled with a liquid that bathes the atomizer).
Batteries may be disposable (to be used once
only) or rechargeable. (2) Second-generation
devices, consisting mainly of higher-capacity lithium batteries and atomizers with the ability to
refill them with liquid (sold in separate bottles).
In the most recent atomizers you can simply
change the atomizer head (resistance and wick)
while keeping the body of the atomizer, thus
reducing the operating costs. (3) Third-generation
devices (also called ‘Mods’, from modifications),
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Figure 1. Examples of electronic cigarette devices
currently available on the market.

consisting of very large-capacity lithium batteries
with integrated circuits that allow vapers to
change the voltage or power (wattage) delivered
to the atomizer. These devices can be combined
with either second-generation atomizers or with
rebuildable atomizers, where the consumers have
the ability to prepare their own setup of resistance
and wick.
Awareness and use (vaping) of ECs has increased
exponentially in recent years. Data obtained from
the HealthStyles survey showed that, in the US,
awareness of ECs rose from 40.9–57.9% from
2010 to 2011, with EC use rising from 3.3–6.2%
over the same time period [King et al. 2013]. In
the United Kingdom, EC use in regular smokers
increased from 2.7% in 2010 to 6.7% in 2012
[Dockrell et al. 2013]. Similar findings were
obtained from the International Tobacco Control
Four-Country Survey [Adkison et al. 2013]. A
recent prospective study in Swiss army recruits
showed that 12% of smokers who tried ECs progressed to daily use [Douptcheva et al. 2013]. It
must be noted that this increase in EC use has
occurred despite the concerns raised by public
health authorities about the safety and appropriateness of using these products as alternatives to
smoking [National Association of Attorneys
General, 2013; Food and Drug Administration,
2009; Mayers, 2009].
The popularity of ECs may be due to their ability
to deal both with the physical (i.e. nicotine) and
the behavioral component of smoking addiction.
In particular, sensory stimulation [Rose and
Levin, 1991] and simulation of smoking behavior
and cigarette manipulation [Hajek et al. 1989]
are important determinants of a product’s effectiveness in reducing or completely substituting
smoking. These features are generally absent in
nicotine replacement therapies (NRTs) and oral

medications for nicotine dependence, whereas
ECs are unique in that they provide rituals associated with smoking behavior (e.g. hand-tomouth movement, visible ‘smoke’ exhaled) and
sensory stimulation associated with it [Farsalinos
et al. 2013b]. This explains why these products
can be effective in reducing consumption of
tobacco smoking [Bullen et al. 2013; Caponnetto
et al. 2013b; Polosa et al. 2011] and are efficient
as long-term substitutes of conventional cigarettes [Farsalinos et al. 2013b].
Methods
For this systematic review (Figure 2), we searched
the PubMed electronic database by using keywords related to ECs and/or their combination
(e-cigarette, electronic cigarette, electronic nicotine delivery systems). We obtained a total of 354
results, and selected 41 studies we judged relevant
to research on EC safety/risk profile. Reference
lists from these studies were also examined to
identify relevant articles. We searched additional
information in abstracts presented at scientific
congresses (respiratory, cardiovascular, tobacco
control, toxicology), and in reports of chemical
analyses on EC samples that were available online.
We also looked for selected studies on chemicals
related to EC ingredients (e.g. nicotine, propylene glycol, glycerol, cinnamaldehyde, microparticles emission, etc.), but not specifically evaluated
in EC research. In total, 97 publications were
found, from which 15 chemical analyses of single
or a limited number of EC samples were excluded
because they were discussed in a review paper
[Cahn and Siegel, 2011]. In total, 114 studies are
cited in this paper.
Risk differences compared with
conventional cigarettes and the issue of
nicotine
Conventional cigarettes are the most common
form of nicotine intake. Smoking-related diseases
are pathophysiologically attributed to oxidative
stress, activation of inflammatory pathways and
the toxic effect of more than 4000 chemicals and
carcinogens
present
in
tobacco
smoke
[Environmental Protection Agency, 1992]. In
addition, each puff contains >1 × 1015 free radicals [Pryor and Stone, 1993]. All of these chemicals are emitted mostly during the combustion
process, which is absent in ECs. Although the
addictive potential of nicotine and related compounds is largely documented [Guillem et al.
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Figure 2. Methodology for literature research and selection of studies.

2005], much less dissemination has been given to
the notion that nicotine does not contribute to
smoking-related diseases. It is not classified as a
carcinogen by the International Agency for
Research on Cancer [WHO-IARC, 2004] and
does not promote obstructive lung disease. A
major misconception, commonly supported even
by physicians, is that nicotine promotes cardiovascular disease. However, it has been established
that nicotine itself has minimal effect in initiating
and promoting atherosclerotic heart disease
[Ambrose and Barua, 2004]. It does not promote
platelet aggregation [Zevin et al. 1998], does not
affect coronary circulation [Nitenberg and
Antony, 1999] and does not adversely alter the
lipid profile [Ludviksdottir et al. 1999]. An observational study of more than 33,000 smokers
found no evidence of increased risk for myocardial infarction or acute stroke after NRT subscription, although follow up was only 56 days
[Hubbard et al. 2005]. 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 meta-analysis of 35
clinical trials found no evidence of cardiovascular
or other life-threatening adverse effects caused by
nicotine intake [Greenland et al. 1998]. Even in
patients with established cardiovascular disease,
nicotine use in the form of NRTs does not
increase cardiovascular risk [Woolf et al. 2012;
Benowitz and Gourlay, 1997]. It is anticipated
that any product delivering nicotine without
involving combustion, such as the EC, would
confer a significantly lower risk compared with
conventional cigarettes and to other nicotine containing combustible products.
The importance of using nicotine in the longterm was recognized several years ago by Russell,
indicating that the potential of nicotine delivery
systems as long-term alternatives to tobacco
should be explored in order to make the elimination of tobacco a realistic future target [Russell,
1991]. However, current regulations restrict the
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long-term use of pharmaceutical or recreational
nicotine products (such as snus) [Le Houezec
et al. 2011]. In other words, nicotine intake has
been demonized, although evidence suggests that,
besides being useful in smoking cessation, it may
even have beneficial effects in a variety of disorders such as Parkinson’s disease [Nielsen et al.
2013], depression [McClernon et al. 2006],
dementia [Sahakian et al. 1989] and ulcerative
colitis [Guslandi, 1999]. Obviously, the addictive
potential is an important factor in any decision to
endorse nicotine administration; however, it
should be considered as slight ‘collateral damage’
with minimal impact to vapers’ health compared
with the tremendous benefit of eliminating all
disease-related substances coming from tobacco
smoking. In fact, smokers are already addicted to
nicotine; therefore the use of a ‘cleaner’ form of
nicotine delivery would not represent any additional risk of addiction. Surveys have shown that
ECs are used as long-term substitutes to smoking
[Dawkins et al. 2013; Etter and Bullen, 2012].
Although consumers try to reduce nicotine use
with ECs, many are unable to completely stop its
intake, indicating an important role for nicotine
in the ECs’ effectiveness as a smoking substitute
[Farsalinos et al. 2013b].
Nicotine overdose or intoxication is unlikely to
occur with vaping, since the amount consumed
[Farsalinos et al. 2013c] and absorbed [Nides
et al. 2014; Dawkins and Corcoran, 2013] is quite
low. Moreover, although not yet proven, it is
expected that vapers will self-titrate their nicotine
intake in a similar way to tobacco cigarettes
[Benowitz et al. 1998]. Last, but not least, there is
evidence suggesting that nicotine cannot be delivered as fast and effectively from ECs compared to
tobacco cigarettes [Farsalinos et al. 2014].
Therefore, it seems that ECs have a huge 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 tobacco cigarettes, the
most efficient nicotine delivery product.
Studies on the safety/risk profile of ECs
Findings on the safety/risk profile of ECs have
just started to accumulate. However, this research
must be considered work in progress given that
the safety/risk of any product reflects an evolving

body of knowledge and also because the product
itself is undergoing constant development.
Existing studies about the safety/risk profile of
ECs can be divided into chemical, toxicological
and clinical studies (Table 1). Obviously, clinical
studies are the most informative, but also the
most demanding because of several methodological, logistical, ethical and financial challenges. In
particular, exploring safety/risk profile in cohorts
of well-characterized users in the long-term is
required to address the potential of future disease
development, but it would take hundreds of users
to be followed for a substantial number of years
before any conclusions are made. Therefore, most
research is currently focused on in vitro effects,
with clinical studies confined into evaluation of
short-term use or pathophysiological mechanisms
of smoking-related diseases.
Chemical studies
Chemical studies are relatively simple and cheap
to perform and provide quick results. However,
there are several disadvantages with this approach.
Research is usually focused on the known specific
chemicals (generally those known to be toxic from
studies of cigarette smoke) and fails to address
unknown, potentially toxic contaminants that
could be detected in the liquid or the emitted aerosol. Problems may also arise from the detection
of the chemicals in flavors. Such substances,
although approved for use in the food industry,
have largely unknown effects when heated and
inhaled; thus, information on the presence of such
substances is difficult to interpret in terms of
in vivo effects. In fact, chemical studies do not provide any objective information about the effects of
use; they can only be used to calculate the risk
based on theoretical models and on already
established safety levels determined by health
authorities. An overview of the chemical studies
performed on ECs is displayed in Table 2.
Laugesen performed the first studies evaluating
the chemical composition of EC aerosols
[Laugesen, 2008, 2009]. The temperature of the
resistance of the tested EC was 54oC during activation, which is approximately 5–10% of the temperature of a burning tobacco cigarette. Toxic
chemicals such as heavy metals, carcinogenic
polycyclic aromatic hydrocarbons and phenols
were not detected, with the exception of trivial
amounts of mercury (0.17 ng per EC) and traces
of formaldehyde and acetaldehyde. Laugesen
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Table 1. Types of studies performed to determine safety and to estimate risk from EC use.
Type of studies

Research subject

Advantages

Disadvantages

Chemical
studies

Evaluate the chemical
composition of liquids
and/or aerosol. Examine
environmental exposure
(passive ‘vaping’).

Easier and faster to
perform. Less expensive.
Could realistically
be implemented for
regulatory purposes.

Toxicological
studies

Evaluate the effects on cell
cultures or experimental
animals.

Provide some information
about the effects from use.

Clinical studies

Studies on human in vivo
effects.

Provide definite and
objective evidence about
the effects of use.

Usually targeted on specific chemicals.
Unknown effects of flavorings when inhaled.
No validated protocols for vapor production.
Provide no objective evidence about the end
results (effects) of use (besides by applying
theoretical models).
Difficult to interpret the results in terms of
human in vivo effects. More expensive than
chemical studies. Need to test aerosol and not
liquid.
Standards for exposure protocols have not been
clearly defined.
Difficult and expensive to perform. Long-term
follow up is needed due to the expected lag
from initiation of use to possible development
of any clinically evident disease. For now,
limited to acute effects from use.

evaluated emissions based on a toxicant emissions
score and reported a score of 0 in ECs compared
with a score of 100–134 for tobacco cigarettes
(Figure 3).The US Food and Drug Administration
(FDA) also performed chemical analyses on 18
commercially available products in 2009
[Westenberger, 2009]. They detected the presence of tobacco-specific nitrosamines (TSNAs)
but did not declare the levels found. Small
amounts of diethylene glycol were also found in
one sample, which was unlikely to cause any harm
from normal use. Another study identified small
amounts of amino-tandalafil and rimonambant in
EC liquids [Hadwiger et al. 2010]. Subsequently,
several laboratories performed similar tests,
mostly on liquids, with Cahn and Siegel publishing a review on the chemical analyses of ECs and
comparing the findings with tobacco cigarettes
and other tobacco products [Cahn and Siegel,
2011]. They reported that TSNA levels were similar to those measured in pharmaceutical NRTs.
The authors concluded that, based on chemical
analysis, ECs are far less harmful compared with
tobacco cigarettes. The most comprehensive
study on TSNAs has been performed recently by
a South Korean group, evaluating 105 liquids
obtained from local retailers [Kim and Shin,
2013]. On average, they found 12.99 ηg TSNAs
per ml of liquid, with the amount of daily exposure to the users estimated to be similar to users
of NRTs [Farsalinos et al. 2013d]. The estimated
daily exposure to nitrosamines from tobacco cigarettes (average consumption of 15 cigarettes per
day) is estimated to be up to 1800 times higher

compared with EC use (Table 3). Etter and colleagues evaluated the accuracy of nicotine labeling and the presence of nicotine impurities and
degradation products in 20 EC liquid samples
[Etter et al. 2013]. They found that nicotine levels
were 85–121% of what was labeled, while nicotine degradation products were present at levels
of 0–4.4%. Although in some samples the levels
were higher than those specified in European
Pharmacopoeia, they are not expected to cause
any measurable harm to users.
Besides the evaluation for the presence of TSNAs,
analyses have been performed for the detection of
carbonyl compounds. It is known that the thermal
degradation of propylene glycol and glycerol can
lead to the emission of toxic compounds such as
aldehydes [Antal et al. 1985; Stein et al. 1983].
Goniewicz and colleagues evaluated the emission
of 15 carbonyls from 12 brands of ECs (mostly
first-generation) [Goniewicz et al. 2013]. In order
to produce vapor, researchers used a smoking
machine and followed a regime of 1.8-second
puffs with a very short 10-second interpuff interval, which does not represent realistic use
[Farsalinos et al. 2013c]; although the puff duration was low, interpuff interval was remarkably
short, which could potentially lead to overheating.
In addition, the same puff number was used in all
devices tested, although there was a significant
difference in the design and liquid content
between devices. Despite these limitations, out of
15 carbonyls, only 3 were detected (formaldehyde, acetaldehyde and acrolein); levels were
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Table 2. Summary of chemical toxicity findings.
Study

What was investigated?

What were the key findings?
Liquid

Vapor
No acrolein, but small quantities of
acetaldehyde and formaldehyde found.
Traces of TSNAs (NNN, NNK, and NAT)
detected. CO, metals, carcinogenic PAHs
and phenols not found in EC vapour.
Acetaldehyde and formaldehyde from
tobacco smoke were 55 and 5 times higher,
respectively.
N/A

Laugesen
[2009]

Evaluation of 62 toxicants in
the EC vapour from Ruyan 16
mg and mainstream tobacco
smoke using a standard
smoking machine protocol.

N/A

Westenberger
[2009]

Evaluation of toxicants in EC
cartridges from two popular
US brands.

Hadwiger
et al. [2010]

Evaluation of four refill
solutions and six replacement
cartridges advertised
as containing Cialis or
rimonambant.
Overview of 16 chemical
toxicity studies of EC liquids/
vapours.
Evaluation of PM fractions and
PAHs in the vapour generated
from cartomizers of an Italian
EC brand.
TSNAs (NNN, NNK, NAT, and
NAB) content in 105 refill
liquids from 11 EC brands
purchased in Korean shops.

TSNAs and certain tobacco
specific impurities were
detected in both products at
very low levels. Diethylene
glycol was identified in one
cartridge.
Small amounts of aminotandalafil and rimonambant
present in all products tested.

Cahn and
Siegel [2011]
Pellegrino
et al. [2012]

Kim and Shin
[2013]

Etter et al.
[2013]

Nicotine degradation
products, ethylene glycol and
diethylene glycol evaluation
of 20 EC refill liquids from 10
popular brands

Goniewicz
et al. [2013]

Vapours generated from 12
brands of ECs and a medicinal
nicotine inhaler using a
modified smoking machine
protocol

N/A

TSNAs levels in ECs 500- to 1400-fold lower than those in conventional
cigarettes and similar to those in NRTs. Other chemicals found very low
levels, which are not expected to result in significant harm.
N/A
PM fractions were found, but levels were 6–
18 times lower compared with conventional
cigarettes. Traces of PAHs detected.
Total TSNAs averaged
12.99 ng/ml EC liquid; daily
total TSNA exposure from
conventional cigarettes
estimated to be up to 1800
times higher.
The levels of nicotine
degradation products
represented 0–4.4% of those
for nicotine, but for most
samples the level was 1–2%.
Neither ethylene glycol
nor diethylene glycol were
detected.
N/A

N/A

N/A

Carbonyl compounds (formaldehyde,
acetaldehyde and acrolein), VOCs (toluene
and trace levels of xylene), trace levels
of TSNAs (NNN and NNK) and very low
levels of metals (cadmium, nickel and lead)
were found in almost all examined EC
vapours. Trace amounts of formaldehyde,
acetaldehyde, cadmium, nickel and lead
were also detected from the Nicorette
inhalator. Compared with conventional
cigarette, formaldehyde, acetaldehyde and
acrolein were 9–450 times lower; toluene
levels 120 times lower; and NNN and NNK
levels 380 and 40 times lower respectively.
(Continued)
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Table 2. (Continued)
Study

What was investigated?

What were the key findings?
Liquid

Williams et al.
[2013]

Vapour generated from
cartomizers of a popular
EC brand using a standard
smoking machine protocol

Burstyn
[2014]

Systematic review of 35
chemical toxicity studies/
technical reports of EC
liquids/vapours.

Vapor

N/A

Trace levels of several metals (including
tin, copper, silver, iron, nickel, aluminium,
chromium, lead) were found, some of them
at higher level compared with conventional
cigarettes. Silica particles were also
detected. Number of microparticles from
10 EC puffs were 880 times lower compared
with one tobacco cigarette.
No evidence of levels of contaminants that may be associated with risk to
health. These include acrolein, formaldehyde, TSNAs, and metals. Concern
about contamination of the liquid by a nontrivial quantity of ethylene glycol or
diethylene glycol remains confined to a single sample of an early technology
product and has not been replicated.

Abbreviations. CO, carbon monoxide; EC, electronic cigarette; NAT, N-Nitrosoanatabine; NNK, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone;
NNN, N-Nitrosonornicotine; PAHs, polycyclic aromatic hydrocarbons; PM, particulate matter; TSNAs, tobacco-specific nitrosamines; VOCs, volatile organic carbons.

Figure 3. Toxic emissions score, adjusted for
nicotine, for electronic cigarette and popular cigarette
brands. (Reproduced with permission from Laugesen
[2009]).

9–450 times lower compared with emissions from
tobacco cigarettes (derived from existing literature but not tested in the same experiment).
Formaldehyde and acetaldehyde were also emitted from the nicotine inhalator, although at lower
levels. In addition, they examined for the presence
of 11 volatile organic carbons and found only
trace levels of toluene (at levels from 0.2–6.3 µg
per 150 puffs) and xylene (from 0.1–0.2 µg per
150 puffs) in 10 of the samples; toluene levels
were 120 times lower compared with tobacco cigarettes (again derived from existing literature but
not tested in the same experiment).
Given that ECs have several metal parts in direct
contact with the e-liquid, it is quite obvious to
expect some contamination with metals in the
vapor. Goniewicz and colleagues examined samples for the presence of 12 metals and found

nickel, cadmium and lead emitted [Goniewicz
et al. 2013]; the levels of nickel were similar to
those present in a pharmaceutical nicotine inhalator, while lead and cadmium were present at 2–3
times higher levels compared with the inhalator.
Still, the absolute levels were very low (few nanograms per 150 puffs). Williams et al. [2013]
focused their research on the presence of heavy
metals and silicate particles emitted from ECs.
They tested poor quality first-generation 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. As mentioned earlier, it is not
unusual to find trace levels of metals in the vapor
generated by these products under experimental
conditions that bear little relevance to their normal use; 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 (which is not the case since most of the
aerosol is visibly exhaled), 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 [US
Pharmacopeia, 2013]. Silicate particles were also
found in the EC aerosol. Such particles come
from the wick material, however the authors did
not clarify whether crystalline silica oxide particles were found, which are responsible for respiratory disease. In total, the number of microparticles
(< 1000 nm) estimated to be inhaled by EC users
from 10 puffs were 880 times lower compared
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Table 3. Levels of nitrosamines found in electronic and tobacco cigarettes. Prepared based on information from Laugesen [2009],
Cahn and Siegel [2011] and Kim and Shin [2013].
Product

Total nitrosamines levels (ng)

Daily exposure (ng)

Ratio4

Electronic cigarette (per ml)
Nicotine gum (per piece)
Winston (per cigarette)
Newport (per cigarette)
Marlboro (per cigarette)
Camel (per cigarette)

  13
   2
3365
3885
6260
5191

521
482
50 4753
50 7753
93 9003
77 8653

1
0.92
971
976
1806
1497

1Based

on average daily use of 4ml liquid
on maximum recommended consumption of 24 pieces per day
3Based on consumption of 15 cigarettes per day
4 Difference (number-fold) between electronic cigarette and all other products in daily exposure to nitrosamines
2Based

with one tobacco cigarette. Similar findings concerning microparticles were reported by Pellegrino
and colleagues who found that, for each particulate matter fraction, conventional cigarettes
released 6–18 times higher amounts compared
with the EC tested [Pellegrino et al. 2012].
Burstyn has recently reviewed current data on the
chemistry of aerosols and the liquids of ECs
(including reports which were not peer-reviewed)
and estimated the risk to consumers based on
workplace exposure standards (i.e. Threshold
Limit Values [TLVs]) [Burstyn, 2014]. After
reviewing all available evidence, the author concluded that there was no evidence that vaping
produced inhalable exposure to contaminants of
aerosol that would warrant health concerns. He
added that surveillance of use is recommended
due to the high levels of propylene glycol and
glycerol inhaled (which are not considered contaminants but ingredients of the EC liquid).
There are limited data on the chronic inhalation
of these chemicals by humans, although there is
some evidence from toxicological studies (which
are discussed later in this paper).
In conclusion, chemical studies have found that
exposure to toxic chemicals from ECs is far lower
compared with tobacco cigarettes. Besides comparing the levels of specific chemicals released
from tobacco and ECs, it should be taken into
consideration that the vast majority of the >4000
chemicals present in tobacco smoke are completely absent from ECs. Obviously, surveillance
of use is warranted in order to objectively evaluate
the in vivo effects and because the effects of inhaling flavoring substances approved for food use are
largely unknown.

Toxicological studies
To date, only a handful of toxicological studies
have been performed on ECs, mostly cytotoxicity
studies on established cell lines. The cytotoxicity
approach also has its flaws. Findings cannot be
directly applied to the in vivo situation and there
is always the risk of over- (as well as under-)estimating the interpretation of the toxic effects in
these investigational models. An ample degree of
results variability is to be expected from different
cell lines and, sometimes, also within the same
cell line. Comparing the potential cytotoxicity
effects of EC vapor with those resulting from the
exposure of cigarette smoke should be mandatory, but standards for vapor production and
exposure protocols have not been clearly defined.
Bahl and colleagues [Bahl et al. 2012] performed
cytotoxicity tests on 36 EC liquids, in human
embryonic stem cells, mouse neural stem cells
and human pulmonary fibroblasts and found that
stem cells were more sensitive to the effects of the
liquids, with 15 samples being moderately cytotoxic and 12 samples being highly cytotoxic.
Propylene glycol and glycerol were not cytotoxic,
but a correlation between cytotoxicity and the
number and height of the flavoring peaks in highperformance liquid chromatography was noted.
Investigations were just restricted to the effect of
EC liquids and not to their vapors, thus limiting
the importance of the study findings; this is not a
trivial issue considering that the intended use of
these products is by inhalation only and that it is
unlikely that flavoring substances in the EC liquids will still be present in the aerosol in the same
amount due to differences in evaporation temperature [Romagna et al. 2013]. Regrettably, a set
of experiments with cigarette smoke extracts as
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comparator was not included. Of note, the authors
emphasized that the study could have underestimated the cytotoxicity by 100 times because when
they added the EC liquids to the cell, medium
final concentration was 1%. However, cells were
cultured for 48 hours with continuous exposure
to the liquid, while in real use the lungs come in
contact with aerosol instead of liquid, the contact
lasts for 1–2 seconds per puff and most of the
aerosol is visibly exhaled. Finally, Cinnamon
Ceylon, the liquid found to be mostly cytotoxic in
this study, was not a refill liquid but a concentrated flavor which is not used in ECs unless it is
diluted to 3–5%.
Romagna and colleagues [Romagna et al. 2013]
performed the first cytotoxicity study of EC vapor
on fibroblast cells. They used a standardized ISO
10993-5 protocol, which is used for regulatory
purposes of medical devices and products. They
tested the vapor of 21 liquid samples containing
the same amount of nicotine (9 mg/ml), generated by a commercially available EC device. Cells
were incubated for 24 hours with each of these
vapors and with smoke from a conventional cigarette. Only one sample was found to be marginally cytotoxic, whereas cigarette smoke was highly
cytotoxic (approximately 795% more cytotoxic),
even when the extract was diluted up to 25% of
the original concentration.
The same group also investigated the cytotoxic
potential of 20 EC liquid samples in cardiomyoblasts [Farsalinos et al. 2013a]. Vapor was produced
by using a commercially available EC device.
Samples contained a wide range of nicotine concentrations. A base liquid mixture of propylene glycol and glycerol (no nicotine and no flavorings) was
also included as an additional experimental control.
Four of the samples examined were made by using
cured tobacco leaves in a steeping process, allowing
them to impregnate a mixture of propylene glycol
and glycerol for several days before being filtered
and bottled for use. Of note, this was the first study
which evaluated a limited number of samples with
an EC device delivering higher voltage and energy
to the atomizer (third-generation device). In total,
four samples were found to be cytotoxic; three of
them were liquids made by using cured tobacco
leaves, with cytotoxicity observed at both 100%
and 50% extract concentration, while one sample
(cinnamon flavor) was marginally cytotoxic at
100% extract concentration only. In comparison,
smoke from three tobacco cigarettes was highly
cytotoxic, with toxicity observed even when the

extract was diluted to 12.5%. The samples made
with tobacco leaves were three times less cytotoxic
compared with cigarette smoke; this was probably
due to the absence of combustion and the significantly lower temperature of evaporation in EC use.
Concerning high-voltage EC use, the authors found
slightly reduced cell viability without any of the
samples being cytotoxic according to the ISO
10993-5 definition. Finally, no association between
cell survival and the amount of nicotine present in
the liquids was noted.
A recent study evaluated in more detail the cytotoxic potential of eight cinnamon-flavored EC liquids in human embryonic stem cells and human
pulmonary fibroblasts [Behar et al. 2014]. The
authors found that the flavoring substance predominantly present was cinnamaldehyde, which is
approved for food use. They observed significant
cytotoxic effects, mostly on stem cells but also on
fibroblasts, with cytotoxicity associated with the
amount of cinnamaldehyde present in the liquid.
However, major methodological issues arose from
this study. Once again, cytotoxicity was just
restricted to EC liquids and not to their vapors.
Moreover, the authors mentioned that the amount
of cinnamaldehyde differed between liquids by up
to 100 times, and this raises the suspicion of testing concentrated flavor rather than refills. By
searching the internet and contacting manufacturers, based on the names of samples and suppliers
mentioned in the manuscript, it was found that at
least four of their samples were not refills but concentrated flavors. Surprisingly, the levels of cinnamaldehyde found to be cytotoxic were about 400
times lower than those currently approved for use
[Environmental Protection Agency, 2000].
Few animal studies have been performed to evaluate the potential harm of humectants in EC liquids (i.e. propylene glycol and glycerol) when
given by inhalation. Robertson and colleagues
tested the effects on primates of inhaling propylene glycol vapor for several months and found no
evidence of toxicity on any organ (including the
lungs) after post-mortem examination of the animals [Robertson et al. 1947]. Similar observations were made in a recent study in rats and dogs
[Werley et al. 2011]. Concerns have been raised in
human use, based on studies of people exposed to
theatrical fog [Varughese et al. 2005; American
Chemistry Council, 2003] or propylene glycol
used in the aviation industry [Wieslander et al.
2001]. Irritation of the respiratory tract was
found, but no permanent lung injury or other
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long-term health implications were detected. It
should be reminded that, in these circumstances,
nonpharmaceutical purity propylene glycol is
used and in some cases oils are added, making it
difficult to interpret the results in the context of
EC use. Evidence for the potential harm of
inhaled glycerol is sparse. A study using Sprague–
Dawley rats found minimal to mild squamous
metaplasia of the epiglottis epithelium in the
high-dose group only, without any changes
observed in lungs or other organs [Renne et al.
1992]. No comparative set of experiments with
cigarette smoke was included, but it is well known
that exposure to tobacco smoke in similar animal
models leads to dramatic changes in the lungs,
liver and kidneys [Czekaj et al. 2002].
In conclusion, toxicological studies have shown
significantly lower adverse effects of EC vapor
compared with cigarette smoke. Characteristically,
the studies performed by using the liquids in their
original liquid form have found less favorable
results; however, no comparison with tobacco
smoke was performed in any of these studies, and
they cannot be considered relevant to EC use
since the samples were not tested in the form consumed by vapers. More research is needed,
including studies on different cell lines such as
lung epithelial cells. In addition, it is probably
necessary to evaluate a huge number of liquids
with different flavors since a minority of them, in
an unpredictable manner, appear to raise some
concerns when tested in the aerosol form produced by using an EC device.
Clinical studies and research surveys
Clinical trials can be very informative, but they
require monitoring of hundreds of users for many
years to adequately explore the safety/risk profile
of the products under investigation. Research surveys of EC users, on the other hand, can quickly
provide information about the potential harm of
these products and are much cheaper to run.
However, self-reported data, highly self-selected
study populations, and the cross-sectional design
are some of the most common limitations of
research surveys. Taken together, findings from
surveys and follow-up studies of vapers have
shown that EC use is relatively safe.
Polosa and colleagues followed up smokers for 24
months, after a 6-month period of intervention
during which ECs were given [Polosa et al. 2013a].
Only mild symptoms such as mouth and throat

irritation and dry cough were observed. Farsalinos
and colleagues retrospectively evaluated a group
of 111 EC users who had completely quit smoking
and were daily EC users for a median period of 8
months [Farsalinos et al. 2013b]. Throat irritation
and cough were the most commonly reported side
effects. Similar findings have been observed in
surveys [Dawkins et al. 2013; Etter et al. 2011].
However, it is expected that dedicated users who
have more positive experiences and fewer side
effects compared with the general population participate in such studies, therefore interpretation
should be done with caution. The only two existing randomized controlled trials have also included
detailed EC safety analysis. The ECLAT study
[Caponnetto et al. 2013b], a three-arm, controlled, randomized, clinical trial designed to compare efficacy and safety of a first-generation device
with 7.2, 5.4, or 0 mg nicotine cartridges, reported
clinically significant progressive health improvements already by week two of continuous use of
the device, and no serious adverse events (i.e.
major depression, abnormal behavior or any event
requiring an unscheduled visit to the family practitioner or hospitalization) occurred during the
study. The ASCEND study [Bullen et al. 2013], a
three-arm, controlled, randomized, clinical trial
designed to compare the efficacy and safety of a
first-generation device (with or without nicotine)
with nicotine patches, reported no serious adverse
events in any of the three study groups.
Few clinical studies have been performed to evaluate the short-term in vivo effects of EC use in current or former smokers. Vardavas and colleagues
evaluated the acute effects of using an EC for 5
minutes on respiratory function [Vardavas et al.
2012]. Although they did not report the results of
commonly-used spirometry parameters, they
found that a sensitive measure of airways resistance
and nitric oxide levels in exhaled breath were
adversely affected. Similar elevations in respiratory
resistance were reported by other research groups
[Palamidas et al. 2013; Gennimata et al. 2012],
who also documented some bizarre elevation in
exhaled carbon monoxide levels after EC use; this
finding has been challenged by several other studies [Farsalinos et al. 2013f; Nides et al. 2014; Van
Staden et al. 2013]. Schober and colleagues found
that EC use led to elevated exhaled nitric oxide
[Schober et al. 2013], contradicting the findings
from Vardavas and colleagues [Vardavas et al.
2012]. Characteristically, none of the above studies
performed any comparative tests after smoking
tobacco cigarettes. Flouris and colleagues found
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that only smoking had an acute adverse effect on
respiratory function [Flouris et al. 2013]; no difference was observed after the group of smokers was
exposed to active or passive EC use.
Two studies have evaluated the short-term effects
of ECs on the cardiovascular system. Farsalinos
and colleagues evaluated the acute effects of using
ECs with an 11 mg/ml nicotine-containing liquid
on hemodynamics and left ventricular function,
in comparison with the effects of cigarette smoking [Farsalinos et al. 2012]. They found that EC
use resulted in a slight elevation in diastolic blood
pressure while, after smoking, both systolic and
diastolic blood pressure and heart rate were significantly elevated. Obviously, this was due to the
relatively low nicotine content of the EC (which is
considered medium strength). Diastolic dysfunction was observed in smokers after smoking,
which was in line with findings from previous
studies. However, no adverse effects were
observed in EC users after using the device ad lib
for 7 minutes. Another study by the same group
[Farsalinos et al. 2013f], evaluated the acute
effects of EC use on coronary flow. In particular,
they measured the flow velocity reserve of the left
anterior descending coronary artery by echocardiography after intravenous infusion of adenosine, representing the maximal ability of the artery
to deliver blood to the myocardium. Smoking was
associated with a decline in flow velocity reserve
by 16% and an elevation in resistance to flow by
19%. On the contrary, no difference was observed
in any of these parameters after using the EC.
Blood carboxyhemoglobin levels were also measured in participants; baseline values were significantly higher in smokers compared with vapers
and were further elevated after smoking but were
not altered after EC use. Similar observations for
carboxyhemoglobin levels were observed by Van
Staden and colleagues [Van Staden et al. 2013].
A clinical case report of a smoker suffering from
chronic idiopathic neutrophilia was published.
According to that report [Farsalinos and
Romagna, 2013], switching from smoking to EC
use led to a reversal of the condition after 6
months. In addition, C-reactive protein levels,
which were consistently elevated for more than 6
years, decreased to normal levels. Another case
report of a patient with lipoid pneumonia was
published, with the condition attributed to glycerin-based EC liquids used by the patient
[McCauley et al. 2012]. However, glycerin is an
alcohol (polyol) and thus it is impossible to cause

lipoid pneumonia. Only oil-based liquids could
be the cause for this condition; such liquids
should not be used with ECs.
One study evaluated the acute effects of tobacco
and EC use on white blood cell count [Flouris
et al. 2012]. Smoking one tobacco cigarette
caused an immediate elevation in white blood
cells, neutrophils and lymphocytes, indicating
acute inflammatory distress. On the contrary, no
differences were observed after using ECs.
In conclusion, clinical studies evaluating the
effects of short-term EC use on selected cardiovascular and respiratory functional outcomes
have shown that even if some harmful effects of
vaping are reported, these are considerably milder
compared with smoking conventional cigarettes.
However, it is difficult to assess the prognostic
implications of these studies; longer-term data are
needed before any definite conclusions are made.
Passive vaping
Passive smoking is an established risk factor for a
variety of diseases [Barnoya and Navas-Acien,
2013]. Therefore, it is important from a public
health perspective to examine the impact of EC use
on bystanders. Indirect data can be derived from
chemical studies in vapor mentioned above, which
show that the potential of any significant adverse
effects on bystanders is minimal. In fact, since sidestream exposure is nonexistent in EC (aerosol is
produced only during activation of the device, while
tobacco cigarettes emit smoke even when no puffs
are taken), such studies are undoubtedly overestimating the risk of environmental exposure.
Few studies have focused on second-hand vaping.
McAuley and colleagues [McAuley et al. 2012],
although mentioning indoor air quality in the title
of their study and finding minimal health-related
impact, did not in fact evaluate second-hand vaping because aerosol was produced from an EC
device and was evaluated without previously being
inhaled by any user. Moreover, there were some
problems with cross-contamination with tobacco
cigarette smoke, which made the results somewhat
questionable, at least for some of the parameters
tested. Schripp and colleagues [Schripp et al.
2013] evaluated the emissions from an EC by asking a volunteer to use three different EC devices in
a closed 8 m3 chamber. From a selection of 20
chemicals analyzed, only formaldehyde, acrolein,
isoprene, acetaldehyde and acetic acid were
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detected. The levels were 5–40 times lower compared with emissions from a conventional cigarette. For formaldehyde, the authors specifically
mentioned that the levels were continuously rising
from the time the volunteer entered the room,
even before he started using the EC. Moreover, no
acute elevation was observed when the smoker
used the three EC devices, contrary to the acute
elevation and spiking of levels when a tobacco cigarette was lit. The authors concluded that formaldehyde was not emitted from the ECs but was due
to human contamination, since low amounts of
formaldehyde of endogenous origin can be found
in exhaled breath [Riess et al. 2010]. Romagna
and colleagues [Romagna et al. 2012] evaluated
chemicals released in a realistic setting of a 60 m3
room, by asking five smokers to smoke ad lib for 5
hours and five vapers to use ECs ad lib for a similar
period of time on two separate days. Nicotine, acrolein, toluene, xylene and polycyclic aromatic
hydrocarbons were detected in room air after the
smoking session, with the amount of total organic
carbon (TOC) reaching to 6.66 mg/m3. In contrast, after the EC session, only glycerol was
detected in minimal levels (72 µg/m3), while TOC
reached a maximum level of 0.73 mg/m3.
Characteristically, the amount of TOC accumulated after 5 hours of EC use was similar to the
amount found after just 11 minutes of smoking.
The study on heavy metals mentioned previously
[Williams et al. 2013] could also be used to examine any potential risk of bystanders’ exposure to
toxic metals. The levels of heavy metals found in
vapor were minimal, and considering the dispersion of these molecules in the whole room air, it is
unlikely that any of these metals could be present
in measurable quantities in the environment.
Therefore, the risk for bystanders would be literally nonexistent. Contrary to that, Schober and
colleagues [Schober et al. 2013] found that levels
of aluminum were raised by 2.4 times in a 45 m3
room where volunteers were asked to use ECs for
2 hours. This is a highly unexpected finding which
cannot be supported by the findings of the study
by Williams and colleagues [Williams et al. 2013];
because the levels found in the latter could not
result in such elevation of the environmental levels
of aluminum, unless nothing is retained in or
absorbed from the lungs. Moreover, Schober and
colleagues [Schober et al. 2013] found that levels
of polycyclic aromatic hydrocarbons (PAHs) were
raised by 20% after EC use. However, a major
methodological problem of this study is that control environmental measurements were performed
on a separate day and not on the same day of EC

use. This is a major limitation, because the levels
of environmental PAHs have significant diurnal
and day-to-day variations [Ravindra et al. 2008];
therefore, it is highly likely that the differences in
levels of PAHs (which are mainly products of
combustion and are not expected to be emitted
from EC use) represented changes due to environmental conditions and not due to EC use.
Bertholon and colleagues [Bertholon et al. 2013]
examined the EC aerosol exhaled from a user, in
comparison with exhaled smoke from a smoker.
The authors found that particle size diameters
were 0.29–0.033µm. They observed that the half
life of EC aerosol was 11 seconds compared with
20 minutes for cigarette smoke, indicating that
risk of passive vaping exposure is significantly
lower compared with passive smoking.
The recent findings by Czogala and colleagues
[Czogala et al. 2013] led to similar conclusions.
The authors compared the emissions of electronic
and conventional cigarettes generated by experienced dual users in a ventilated full-sized room
and found that ECs may emit detectable amounts
of nicotine (depending on the specific EC brand
tested), but no carbon monoxide and volatile
organic carbons. However, the average ambient
levels of nicotine of ECs were 10 times lower than
those of conventional cigarettes (3.32 ± 2.49 versus 31.60 ± 6.91 μg/m3).
In his review and comparison with TLVs, Burstyn
found that emissions from ECs to the environment are not expected to pose any measurable
risk for bystanders [Burstyn, 2014].
An issue that needs further clarification relates to
the findings of microparticles emitted from ECs. In
most studies, these findings are presented in a way
implying that the risk is similar to environmental or
smoking microparticles. In reality, it is not just the
size but the composition of the microparticles that
matters. Environmental microparticles are mainly
carbon, metal, acid and organic microparticles,
many of which result from combustion and are
commonly called particulate matter. Particulate
matter exposure is definitely associated with lung
and cardiovascular disease [Peters, 2005; Seaton
et al. 1995]. In the case of ECs, microparticles are
expected to consist mostly of propylene glycol,
glycerol, water and nicotine droplets. Metal and
silica nanoparticles may also be present [Williams
et al. 2013], but, in general, emissions from ECs are
incomparable to environmental particulate matter
or cigarette smoke microparticles.
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Flouris and colleagues [Flouris et al. 2013] performed the only clinical study evaluating the respiratory effects of passive vaping compared with
passive smoking. Researchers found significant
adverse effects in spirometry parameters after
being exposed to passive smoking for 1 hour,
while no adverse effects were observed after exposure to passive vaping.
Although evaluating the effects of passive vaping requires further work, based on the existing
evidence from environmental exposure and
chemical analyses of vapor, it is safe to conclude
that the effects of EC use on bystanders
are minimal compared with conventional
cigarettes.
Miscellaneous safety issues
Specific subpopulations: psychiatric and
chronic obstructive pulmonary disorder
patients
A challenging population subgroup with unique
smoking patterns is that of psychiatric patients
and in particular schizophrenic patients. This
subpopulation is characterized by a very high
smoking prevalence [De Leon and Diaz, 2005]
with an excess of smoking-related mortality
[Brown et al. 2000]. Currently, only NRTs are
recommended to treat nicotine dependence in
this specific subpopulation, but in general they
are not particularly effective [Aubin et al. 2012].
ECs could be used as an alternative to smoking
products in this group. Caponnetto and colleagues performed a prospective 12-month pilot
study to evaluate the efficacy of EC use in smoking reduction and cessation in a group of 14
patients with schizophrenia [Caponnetto et al.
2013a]. In 50% of participants, smoking consumption went from 30 to 15 cigarettes per day at
52 weeks of follow up, while 14.3% managed to
quit smoking. Importantly, no deterioration in
their psychiatric condition was observed, and side
effects were mild and temporary. The results were
promising although an outdated EC device was
used in this study.
There is also anecdotal evidence that successful
smoking cessation could be attained by using an
EC in smokers with other psychiatric conditions
such as depression [Caponnetto et al. 2011a].
Both patients described in this case series stated
that EC use was well tolerated and no adverse
events were reported.

Considering that first-line oral medications for
nicotine addiction are contraindicated in such
patients (prescribing information for bupropion
and varenicline carry a ‘black-box’ warning for
certain psychiatric conditions), ECs may be a
promising tool in these challenging patient
groups.
Another subpopulation that may benefit from
regular EC use is that of respiratory patients with
chronic obstructive pulmonary disease (COPD),
a progressive disease characterized by a persistent
inflammatory response to tobacco smoke that
generally leads to decline in lung function, respiratory failure, cor pulmonale and death.
Consequently, smoking cessation plays a crucial
part in the management of COPD patients.
However, the available evidence in the medical
literature indicates that COPD patients who
smoke respond poorly to smoking cessation
efforts [Schiller and Ni, 2006]. To date, no formal
efficacy and safety assessment of EC use in COPD
patients has been conducted. There is only evidence from a case report of inveterate smokers
with COPD and a documented history of recurring relapses, who eventually quit tobacco smoking on their own by using an EC [Caponnetto
et al. 2011b]. 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.
Accidental nicotine exposure
Accidental ingestion of nicotine, especially by
children, or skin contact with large amounts of
liquid or highly concentrated nicotine solution
can be an issue. However, the historically referenced lethal dose of 60 mg has recently been challenged in a review by Mayer [Mayer, 2013]; he
found that the lethal levels currently reproduced
in every document originated from dubious
experiments performed in the 19th century.
Based on post-mortem studies, he suggested that
the acute dose associated with a lethal outcome
would be 500–1000 mg. Taking into account that
voluminous vomiting is the first and characteristic
symptom of nicotine ingestion, it seems that far
higher levels of nicotine need to be ingested in
order to have lethal consequences.
A surveillance system of adverse events has been
developed by the FDA, which identifies safety
concerns in relation to tobacco products. Since
2008, 47 adverse events were reported for ECs
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[Chen, 2013]. Eight of them were serious events
such as hospitalizations for pneumonia, heart failure, seizures and hypotension and burns. A case
of second-degree burns was caused by a battery
explosion, which is generally a problem observed
in lithium batteries and has occurred in other
products (such as mobile phones). The author
emphasized that the reported events were not
necessarily associated with EC use but may have
been related to pre-existing conditions or other
causes. No condition was characteristically associated with EC use.
A recent review of the California Poison Control
System database from 2010 to 2012 identified 35
cases (14 children) associated with EC exposure
(accidental exposure in 25 cases) [Cantrell,
2013]. A total of five patients were evaluated in an
emergency department and all were discharged
within 4 hours. Nausea, vomiting, dizziness and
oral irritation were most commonly reported.
Taken together, data from surveillance systems of
adverse events suggest that short-term adverse
effects and accidental exposures to EC cartridges
are unlikely to result in serious toxicity.
Notwithstanding, avoiding preventable contact
with highly concentrated nicotine solution
remains important; this can be achieved by specific labeling of the products, child-proof caps
and proper education of consumers. There is no
evidence that nicotine-containing EC liquids
should be treated in any different way compared
with other consumer products used every day in
households (such as bleach, washing machine
powder, etc.).
Electrical accidents and fires
The electronic equipment of ECs may be the
cause for accidents. ECs are mainly composed of
lithium batteries. There have been reports of
explosions of batteries, caused either by prolonged charging and use of improper chargers or
by design defects. Similar accidents have occurred
with batteries of other popular devices, such as
mobile phones. Therefore, this does not occur
specifically with ECs, however, quality standards
of production should be used in order to avoid
such accidents.
Smoking is a major cause of residential fires.
Between 2008 and 2010, an estimated annual
average of 7600 smoking-related fires occurred in
residential buildings in the US [US Fire

Administration, 2012]. They account for only 2%
of all residential building fires but for 14% of fire
deaths. Since ECs are activated only when used
by the person and there is no combustion involved,
there is the potential to avoid the risk of smokingrelated fires.
Use by youngsters and nonsmokers
Although beyond the scope of this review, it is
important to briefly discuss the potential for addiction from EC use. It should be acknowledged that
nicotine is addictive, although recent studies have
shown that several other chemicals present in
tobacco are associated with a significant enhancement of the addictiveness of nicotine [Lotfipour
et al. 2011; Rose, 2006; Guillem et al. 2005]. Still,
nicotine intake should not be recommended to
nonsmokers. Smokers are already addicted to nicotine, thus ECs will be a cleaner form of nicotine
intake, while at the same time they will maintain
their sensory stimulation and motor simulation of
smoking; these are important aspects of the addiction to smoking. Regulatory authorities have
expressed concern about EC use by youngsters or
by never-smokers, with ECs becoming a gateway
to smoking or becoming a new form of addiction.
However, such concerns are unsubstantiated;
research has shown that EC use by youngsters is
virtually nonexistent unless they are smokers.
Camenga and colleagues [Camenga et al. 2013]
examined the use of ECs and tobacco in a group of
adolescents, in a survey conducted in three waves.
In the first wave of the survey (February 2010),
1719 adolescents were surveyed from which only
one nonsmoker was found to be using ECs. In the
second and third wave of the surveys, only five
nonsmoking adolescents were using ECs. In fact,
these are adolescents who reported first ever use of
ECs in the past 30 days; therefore they were not
necessarily regular or daily EC consumers. The
increased prevalence of EC use from 0.9% in 2010
to 2.3% in 2011 concerned smoking adolescents,
therefore it should be considered a positive finding
that smokers are experimenting with the significantly less harmful ECs. Similarly, the Medicines
and Healthcare Products Regulatory Agency
(MHRA) found that less than 1% of EC users are
never-smokers [MHRA, 2013]. Data from the
Centers for Disease Control [2013] NationalYouth
Tobacco Survey reported doubling in EC experimentation by 13–18 year old students from 1.1%
in 2011 to 2.1% in 2012; however, 90.6% of them
were smokers. From the whole population, only
0.5% were nonsmokers experimenting with ECs.
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Once again, participants were asked about ever
experimenting with an EC in the past 30 days, not
regular or daily EC use. Recently, a survey of more
than 75,000 students in South Korea was published [Lee et al. 2013]. Although they found that
12.6% of them were daily smokers (8.6% were
using only tobacco cigarettes and 3.6% were using
both tobacco and ECs), only 0.6% of nonsmokers
had used ECs in the past 30 days. Although the
above mentioned data have been used as arguments to support the fact that a new epidemic of
nicotine addiction through the use of ECs is
appearing, in reality they are showing that any
experimentation with ECs is done by smokers.
This is in fact a positive finding, and could lead to
reduced smoking prevalence through adoption of
EC use. Therefore, ECs could serve as gateway
from smoking; on the contrary, there is no evidence
indicating that they could be a gateway to smoking.
It is promising to see that penetration of EC use in
youngsters is virtually nonexistent, especially when
you take into consideration that there is currently
no official regulation in most countries to prohibit
the access to ECs by youngsters.
Conclusion
Existing evidence indicates that EC use is by far a
less harmful alternative to smoking. There is no
tobacco and no combustion involved in EC use;
therefore, regular vapers may avoid several harmful toxic chemicals that are typically present in the
smoke of tobacco cigarettes. Indeed, some toxic
chemicals are released in the EC vapor as well,
but their levels are substantially lower compared
with tobacco smoke, and in some cases (such as
nitrosamines) are comparable with the amounts
found in pharmaceutical nicotine products.
Surveys, clinical, chemistry and toxicology data
have often been mispresented or misinterpreted
by health authorities and tobacco regulators, in
such a way that the potential for harmful consequences of EC use has been largely exaggerated
[Polosa and Caponnetto, 2013]. It is obvious that
some residual risk associated with EC use may be
present, but this is probably trivial compared with
the devastating consequences of smoking.
Moreover, ECs are recommended to smokers or
former smokers only, as a substitute for conventional cigarettes or to prevent smoking relapse;
thus, any risk should be estimated relative to the
risk of continuing or relapsing back to smoking
and the low efficacy of currently approved medications for smoking cessation should be taken
into consideration [Moore et al. 2009; Rigotti

et al. 2010; Yudkin et al. 2003]. Nonetheless, more
research is needed in several areas, such as atomizer design and materials to further reduce toxic
emissions and improve nicotine delivery, and liquid ingredients to determine the relative risk of
the variety of compounds (mostly flavorings)
inhaled. Regulations need to be implemented in
order to maintain the current situation of minimal
penetration of EC use in nonsmokers and youngsters, while manufacturers should be forced to
provide proof for the quality of the ingredients
used and to perform tests on the efficiency and
safety of their products. However, any regulatory
decisions should not compromise the variability
of choices for consumers and should make sure
that ECs are more easily accessible compared
with their main competitor, the tobacco cigarette.
Consumers deserve, and should make, informed
decisions and research will definitely promote
this. In particular, current data on safety evaluation and risk assessment of ECs is sufficient
enough to avert restrictive regulatory measures as
a consequence of an irrational application of the
precautionary principle [Saitta et al. 2014].
ECs are a revolutionary product in tobacco harm
reduction. Although they emit vapor, which
resembles smoke, there is literally no fire (combustion) and no ‘fire’ (suspicion or evidence that
they may be the cause for disease in a similar way
to tobacco cigarettes). Due to their unique characteristics, ECs represent a historical opportunity to save millions of lives and significantly
reduce the burden of smoking-related diseases
worldwide.
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A 42-year-old woman was admitted to the hospital with a 7-month history of dyspnea, productive cough, and subjective
fevers. She had been seen multiple times in the ED with similar complaints and had received several courses of antibiotics.
The patient had recently started using electronic cigarettes (e-cigarettes), about 7 months prior, which coincided with the
onset of her respiratory symptoms. Her past medical history also was significant for asthma, reported rheumatoid arthritis,
fibromyalgia, schizoaffective disorder, and hypertension. Her medications included amlodipine, albuterol metered dose
inhaler, lovastatin, lisinopril, multiple vitamins, cyclobenzaprine, citalopram, and multiple psychiatric medications.
The patient reported a recent exposure to fumigation chemicals, as the result of a bedbug infestation of her apartment
building 2 weeks prior to her hospitalization. She had no pets. There was no other history of significant exposures, illicit drug
use, or recent travel. She denied any dysphagia or aspiration.
On presentation, her vital signs were notable for mild tachycardia and a pulse oximetric saturation of 94% while breathing
room air. Her physical examination was normal except for bilateral rales.
Laboratory findings showed a WBC count of 18.0 (×103) with a normal differential and hemoglobin level of 11.2 g/dL. The
chemistry panel and brain natriuretic peptide levels were normal. Chest radiographic imaging showed new multifocal bilateral
opacities. CT images (Fig 1) revealed extensive bilateral upper- and lower-lobe patchy ground glass pulmonary opacities in a
“crazy paving” pattern. Results of an HIV test were negative. Results of a nasal Pertussis polymerase chain reaction swab
were negative. Results of urine Legionella antigen and serum Mycoplasma IgG and IgM tests were negative. Results of a
hypersensitivity pneumonitis panel, extracted nuclear antigen panel, and tests for antinuclear antibody, cyclic citrullinated
peptide, and rheumatoid factor were negative. A bird fancier’s panel showed trace reactivity to pigeon and parrot droppings.
Figure 1. Representative CT images show the “crazy paving” pattern of patchy ground glass superimposed on interlobular
septal thickening. A, Bilateral upper lobes. B, Bilateral lower lobes.
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Bronchoscopy and BAL were performed. The cell count showed 48% neutrophils, 8% lymphocytes, 43% monocytes, and
1% eosinophils. Results of all bacterial and viral cultures remained negative; fungal cultures showed light growth of Candida.
Results of a viral DFA panel, Pneumocystis jeroveci DFA, and Legionella antigen tests were negative. BAL cytologic
examination revealed abundant lipid-laden macrophages (Fig 2).
Figure 2. Photomicrograph of BAL sample shows lipid-laden macrophages (Oil-Red-O stain, original magnification × 100).
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Discussion
Lipoid pneumonia is a rare, primarily chronic inflammatory reaction secondary to the presence of lipid substances in the
lungs, with subsequent uptake by alveolar macrophages and accumulation in the interstitium. The endogenous form occurs
when fat is deposited into the lung tissue in vivo, typically from proximal obstructive lesions, fat embolism, necrotic tissue,
lipid storage disease, or hyperlipidemia. The exogenous form develops from inhaling or aspirating lipids, such as those seen
in animal, vegetable, or mineral oil. Classically, exogenous lipoid pneumonia is associated with aspiration of mineral oilbased laxatives in the pediatric population or with occupational exposures. The incidence is also higher in older patients with
underlying debility, achalasia, reflux, and other neuromuscular disorders of the pharynx and esophagus.
Most patients are asymptomatic; however, symptoms may include cough, dyspnea, fever, weight loss, chest pain, pleurisy,
hemoptysis, chills, and night sweats. Findings on physical examination may be normal or nonspecific, such as tachypnea
and adventitious breath sounds. Thus, a high clinical suspicion is required to make the diagnosis of exogenous lipoid
pneumonia.
Depending on the severity of the disease, exogenous lipoid pneumonia may present with hypoxia or respiratory alkalosis.
Results of pulmonary function tests typically show a restrictive ventilatory defect and/or diffusion impairment, but they may
be normal.
The most frequent chest radiographic findings are extensive bilateral alveolar consolidations and ground glass opacities in the
dependent portions of the lungs. However, unilateral involvement may be seen, affecting the right and left lungs equally.
Adenopathy is rare. Fibrosis may occur and lead to volume loss. Solid lesions may also develop, resembling bronchogenic
carcinoma.
High-resolution CT imaging plays an important role in the diagnosis of lipoid pneumonia. The most frequent findings are
bilateral posterior and lower-lobe-predominant alveolar consolidation, ground glass opacities, and the “crazy paving” pattern.
Consolidated areas are typically hypodense (−30 to −75 HU), with similar attenuation to the surrounding adipose tissue. The
use of CT scan angiography may help confirm these findings, with the consolidated lung having a considerably lower
attenuation than the enhancing vessels.
A key component to making a true diagnosis of exogenous lipoid pneumonia is the presence of lipid-laden macrophages in
the sputum or BAL fluid. These vacuolated macrophages stain orange with Sudan stain or red with Oil-Red-O stain. No clear
cytologic profile has been found to be more suggestive of the disease. Histologic examination shows an inflammatory
landscape, similar to that seen with a foreign body reaction. In severe disease, a proliferative fibrosis and disorganization of
the pulmonary architecture can occur. A biopsy may be necessary to confirm the diagnosis in certain cases.
Once the diagnosis has been identified, all efforts should be made to avoid recurrent oil exposures and stop aspiration.
Expectorants and repeat therapeutic BAL have not been shown to offer any benefit. Systemic corticosteroids have been
recommended; however, they lack proven efficacy. Therefore, their use should be limited to severe cases.
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For this patient, the suspected source of her exogenous lipoid pneumonia was recurrent exposure to glycerin-based oils
found in e-cigarette nicotine vapor. Since the 1980s, there has been an ever-increasing development of electronic nicotinedelivery systems. The e-cigarette comprises a plastic tube and a battery-powered electronic heating device that vaporizes a
liquid nicotine cartridge. E-cigarettes are advertised as an alternative to smoked tobacco and as a smoking cessation aide.
However, health analysis and empirical research on e-cigarettes is sparse. Recent evaluation of the nicotine solution and
vapor content of e-cigarettes found primary components of propylene glycol, glycerin, and nicotine. Other chemicals
identified in trace amounts include N-nitrosamines, diethylene glycol, polycyclic aromatic hydrocarbons, anabasine,
myosmine, and β-nicotyrine. Many of these compounds are carcinogenic and harmful to humans.
Vegetable glycerin is often added to the nicotine solutions used in e-cigarettes to make the visual smoke when the solution
is vaporized. Glycerin is produced by heating palm or coconut oil; however, it can also be produced from animal fat and soap
through a fatty-acid splitting operation.
As discussed, most cases of exogenous lipoid pneumonia are associated with aspiration of mineral oil or lipid-based
preparations. There is one published case of exogenous lipoid pneumonia due to inhaling vaporized weed oil. Other cases
have been reported involving inhalation of crack cocaine mixed with petroleum jelly. To our knowledge, there are no prior
published cases of exogenous lipoid pneumonia due to the use of glycerin-based e-cigarettes. Importantly, this case
highlights harm caused by the nicotine-solution carrier and the delivery system of the e-cigarette. Prior discussion regarding
the safety of e-cigarettes has primarily focused on nicotine and other carcinogenic components. Certainly, the risk of lipoid
pneumonia adds another dimension to the supercharged social, political, and medical debate surrounding the regulation and
legality of e-cigarette use.
The patient was instructed to avoid the use of e-cigarettes, and, subsequently, her symptoms improved. A follow-up chest
radiograph was normal, and pulmonary function testing showed mild diffusion impairment but no obstructive or restrictive
defects.

Clinical Pearls
1. Exogenous lipoid pneumonia is a chronic inflammatory reaction to the deposition of lipid substances in the lung, typically
as a result of aspiration or inhalation of oil-based products.
2. Chest CT imaging typically shows bilateral alveolar consolidation and ground glass opacities, including the “crazy paving”
pattern, in the dependent areas of the lungs.
3. The presence of lipid-laden macrophages in sputum or BAL fluid helps to confirm the diagnosis.
4. The symptoms and pathologic changes often completely resolve with the cessation of exposure; however, severe cases
can progress to fibrosis and chronic respiratory failure.
5. Many public health authorities, including the US Food and Drug Administration, caution that the risk s and benefits of ecigarettes have not been adequately studied. This case demonstrates an important heretofore unrecognized (as far as we
k now) health risk of e-cigarette use: exogenous lipoid pneumonia due to glycerin-based e-cigarettes.
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Importance Electronic cigarette (e-cigarette) use is increasing rapidly among adolescents, and ecigarettes are currently unregulated.

Objective To ex amine e-cigarette use and conv entional cigarette smoking.
Design, Setting, and Participants Cross-sectional analy ses of surv ey data from a representativ e
sample of US middle and high school students in 201 1 (n = 1 7 353) and 201 2 (n = 22 529) who completed
the 201 1 and 201 2 National Y outh Tobacco Surv ey .

Exposures Ev er and current e-cigarette use.
Main Outcomes and Measures Ex perimentation with, ev er, and current smoking, and smoking
abstinence.

Results Among cigarette ex perimenters (≥1 puff), ev er e-cigarette use was associated with higher odds of
ev er smoking cigarettes (≥1 00 cigarettes; odds ratio [OR] = 6.31 ; 95% CI, 5.39-7 .39) and current cigarette
smoking (OR = 5.96; 95% CI, 5.67 -6.27 ). Current e-cigarette use was positiv ely associated with ev er
smoking cigarettes (OR = 7 .42; 95% CI, 5.63-9.7 9) and current cigarette smoking (OR = 7 .88; 95% CI,
6.01 -1 0.32). In 201 1 , current cigarette smokers who had ev er used e-cigarettes were more likely to intend
to quit smoking within the nex t y ear (OR = 1 .53; 95% CI, 1 .03-2.28). Among ex perimenters with
conv entional cigarettes, ev er use of e-cigarettes was associated with lower 30-day (OR = 0.24; 95% CI,
0.21 -0.28), 6-month (OR = 0.24; 95% CI, 0.21 -0.28), and 1 -y ear (OR = 0.25; 95% CI, 0.21 -0.30)
abstinence from cigarettes. Current e-cigarette use was also associated with lower 30-day (OR = 0.1 1 ; 95%
CI, 0.08-0.1 5), 6-month (OR = 0.1 1 ; 95% CI, 0.08-0.1 5), and 1 -y ear (OR = 0.1 2; 95% CI, 0.07 -0.1 8)
abstinence. Among ev er smokers of cigarettes (≥1 00 cigarettes), ev er e-cigarette use was negativ ely
associated with 30-day (OR = 0.61 ; 95% CI, 0.42-0.89), 6-month (OR = 0.53; 95% CI, 0.33-0.83), and 1 y ear (OR = 0.32; 95% CI, 0.1 8-0.56) abstinence from conv entional cigarettes. Current e-cigarette use was
also negativ ely associated with 30-day (OR = 0.35; 95% CI, 0.1 8-0.69), 6-month (OR = 0.30; 95% CI, 0.1 3263
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0.68), and 1 -y ear (OR = 0.34; 95% CI, 0.1 3-0.87 ) abstinence.

Conclusions and Relevance Use of e-cigarettes was associated with higher odds of ev er or current
cigarette smoking, higher odds of established smoking, higher odds of planning to quit smoking among
current smokers, and, among ex perimenters, lower odds of abstinence from conv entional cigarettes. Use
of e-cigarettes does not discourage, and may encourage, conv entional cigarette use among US
adolescents.
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Summary of findings
•
•
•
•

An estimated 2.1 million adults in Great Britain currently use electronic cigarettes.
About one third of users are ex-smokers and two-thirds are current smokers.
The main reason given by current smokers for using the products is to reduce the
amount they smoke while ex-smokers report using electronic cigarettes to help them
stop smoking.
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.

Background
This fact sheet examines the use of electronic cigarettes among adults and young people in
Great Britain. ASH has commissioned a series of surveys on electronic cigarette use starting in
20101 with a survey of adult smokers which was repeated in February 2012,2 20133 and March
2014.4 In March 20135 an additional survey of children aged 11 to 18 was conducted. 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.

Electronic cigarette use among adults
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.6
•
•

There has been a substantial rise in the number of current smokers who have tried
electronic cigarettes since 2010. In 2010, only 8.2 per cent of current smokers had ever
tried electronic cigarettes. By 2014, this figure had risen to 51.7 per cent.
There has been a gradual but consistent rise in the number of current smokers who
also use electronic cigarettes on a regular basis, from 2.7 per cent in 2010 to 17.7 per
cent in 2014.

Awareness of electronic cigarettes is widespread among adults. The 2014 survey found that
95% of smokers and 90% of non-smokers had heard of electronic cigarettes. Regular use of the
devices is confined to current and ex-smokers.
Just over a third (35%) of British adults believe that electronic cigarettes are good for public
health while around a quarter (22%) disagree.
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The survey conducted in 2014 found that electronic cigarette use amongst never smokers
remains negligible. Only 1.1 per cent of never smokers have ever tried electronic cigarettes and
virtually none continue to use them. Among former smokers, 11.8 per cent have tried electronic
cigarettes but only 4.7 per cent use them on a regular basis.
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Smokers and ex-smokers give a number of reasons for using, or having tried electronic
cigarettes. Among current users of electronic cigarettes, the principle reasons given by exsmokers are to help a quit attempt (71%) and “to help me keep off tobacco” (48%). The
principle reason given by current smokers is to “help me reduce the amount of tobacco I smoke,
but not stop completely” (48%) followed by “to save money compared with smoking tobacco”
(37%).

Most electronic cigarette users (or “vapers”) use a rechargeable product with either replaceable,
pre-filled cartridges or a reservoir/tank. Only 8 per cent of electronic cigarette users use
disposable products although 20 per cent report that the first electronic cigarette they purchased
was a disposable brand.
There is some variation of product choice between current and ex-smoker electronic cigarette
users.
•
•
•

More current smokers use a rechargeable kit with replaceable cartridges than exsmokers (49% compared to 42%).
Current smokers are also more likely to use a disposable brand than ex-smokers (11%
compared to only 3%).
Ex-smokers favour a rechargeable product with a reservoir or tank (53% compared to
only 35% of current smokers).
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Electronic cigarette use among children

In 2013, two thirds of 11-18 year olds and 83% of 16-18 year olds had heard of electronic
cigarettes.

•

•

Understanding of electronic cigarettes among children is generally good. Children
who have heard of electronic cigarettes believe correctly that they are less harmful than
cigarettes to the user (74%) and those around them (79%). Most (51%) 16-18 year olds
who have heard of electronic cigarettes believe that they contain nicotine.
Among children who have heard of electronic cigarettes, sustained use is rare
and confined to children who currently or have previously smoked. Of those
who had heard of electronic cigarettes, 7% (10% among 16-18 year olds) had tried
electronic cigarettes at least once. Two percent reported using them monthly or weekly.
Among the 7% of children who reported some use of electronic cigarettes, only 28%
had used them in the last month. Of those who had never smoked a cigarette, 99%
reported never having tried electronic cigarettes and 1% reported having tried them
“once or twice”. There is no evidence of regular electronic cigarette use among children
who have never smoked or who have only tried smoking once.
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•
•

Few children expect to use an electronic cigarette soon, except those who
already smoke. Only 1% of those who had never smoked think that they would try an
electronic cigarette soon.
Frequent (more than weekly) use of electronic cigarettes by children was
confined almost entirely to ex-smokers and daily smokers. Among those who
smoke more than 6 cigarettes a week and had heard of electronic cigarettes, 48% had
tried electronic cigarettes once or twice, 7% use them more than once a month and 5%
use them once a week.

For further information about electronic cgarettes, please see the ASH Website or download the
ASH Briefing on Electronic Cigarettes.
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Electronic cigarettes: time for an accurate and
evidence-based debate
There is ongoing debate within the nicotine and tobacco
research community concerning whether electronic
cigarettes will offer a way out of the smoking epidemic
or a way of perpetuating it. Robustly designed,
implemented and accurately reported scientific evidence
will be the best tool we have to help us predict and shape
which of these realities transpires.
Evidence is urgently needed to inform the debate regarding the impact of electronic cigarettes on public health
as national and international legislation moves forward.
Current research and commentaries on electronic
cigarettes/electronic nicotine delivery devices (referred to
here as e-cigarettes) vary widely in quality, accuracy and
objectivity. While these issues are not limited to the
research community, we believe that researchers need to
demonstrate better scholarship in this area. We illustrate
our concerns with three examples below.
E-CIGARETTES DO NOT
CONTAIN TOBACCO
Many publications and statements by researchers, nongovernmental and governmental agencies and the wider
mass media mistakenly refer to e-cigarettes as tobacco
products. For example, e-cigarettes were referred to as
tobacco products in approximately one in four abstracts
about e-cigarettes at the 2014 Annual Meeting of the
Society for Research on Nicotine and Tobacco in Seattle
[1]. The same error can also be found in the peerreviewed literature and in writing by influential agencies.
For example, the US Center for Disease Control and Prevention website states that ‘emerging tobacco products
such as e-cigarettes and hookahs are quickly gaining
popularity’ [2].
While it is true that the vast majority of e-cigarettes
use a nicotine containing solution that is extracted from
the tobacco plant, this is similar to nicotine replacement
therapies (NRT) and, unlike ordinary tobacco cigarettes,
the current e-cigarettes on the market operate with
‘no tobacco, smoke, or combustion’ [3]. Furthermore,
although traces of tobacco-specific nitrosamines (TSNAs)
have been found in some e-cigarettes, similar traces of
TSNAs are present in licensed NRTs [4–7]. This mislabelling is exacerbated by national and international regulations including e-cigarettes in their tobacco regulations
or proposing to do so. For example, e-cigarettes are regulated under proposed revisions to the European Union’s
Tobacco Products Directive [8].
© 2014 Society for the Study of Addiction

We do not believe that NRT products are referred to as
tobacco products, so why are researchers inaccurately
classifying e-cigarettes in this way? Whether this is due to
lack of knowledge, carelessness or attempts to associate
e-cigarettes with the immense harm caused by tobacco,
classifying e-cigarettes as tobacco is inaccurate and
unacceptable.

E-CIGARETTES ARE A
HETEROGENEOUS CATEGORY
Much of the research to date has treated e-cigarettes as
if they were a single product. However, an enormous range
of products is covered by the term ‘e-cigarettes’. E-cigarettes
vary vastly in their function, content and appearance. For
example, while the appearance of some e-cigarettes closely
mimics that of tobacco cigarettes, others have no obvious
similarity. Different types of e-cigarettes also vary in how
much, if any, nicotine they deliver, and nicotine exposure
may depend on the user [3,9–11]. Also, different marketing and sales strategies are evolving. For example, in the
United Kingdom, while many products are sold online,
some products are only available in pharmacies, while
others are being sold alongside tobacco in shops. Furthermore, there are now a variety of players in the e-cigarette
market, including the tobacco industry. Some have questioned the motives of tobacco industry involvement in the
e-cigarette market [12], and it is necessary to be cognisant
of their involvement.
To move research and debate forward, it will be
important to acknowledge the differences between
e-cigarettes, the variability in how individuals use them,
what limitations this poses on current research and
any implications for regulations. Additionally, it will be
important to pay attention to how nicotine delivery/
exposure, marketing, the activity of industry stakeholders and regulation affect people’s use of different types of
e-cigarettes and other nicotine products. E-cigarettes are
not a homogeneous group of products and it is crucial to
state clearly which product/s have been studied and
avoid overgeneralizations from specific products onto the
plethora of options available.

ARE E-CIGARETTES A GATEWAY TO
SMOKING ORDINARY CIGARETTES?
One of the main concerns about e-cigarettes is that they
or the marketing concerning them could be attractive to
270
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children who will try e-cigarettes and then move from
them to become dependent upon ordinary tobacco cigarettes (the ‘gateway’ hypothesis). This was also a concern
about low nitrosamine smokeless tobacco products, but
the evidence was highly contestable then [13] and is similarly contestable for e-cigarettes [14]. We think a useful
research exercise would be to explore the ‘gateway’
hypothesis in more detail—what evidence would be
needed before the ‘gateway’ hypothesis could be demonstrated to be accurate? Can we set a standard to which all
academics would agree?

WHAT NEEDS TO HAPPEN?
We believe that statements from the research community
need to be evidence-based. While lively debates help to
advance science and policy, adherence to good scientific
practice is paramount. We need more rigour and oversight to ensure that interpretation of evidence is guided
by data, not emotions, and that strong statements based
on weak evidence are avoided. We need those reviewing
grants and research papers, and also those publishing
such papers, to be accountable. E-cigarettes may offer a
way out of the smoking epidemic or a way of perpetuating it; robustly designed, implemented and accurately
reported scientific evidence will be the best tool we have
to help us predict and shape which of these realities
transpires.
Declaration of interests
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Introduction: Glycerin (VG) and propylene glycol (PG) are the most common nicotine solvents used in e-cigarettes (ECs).
It has been shown that at high temperatures both VG and PG undergo decomposition to low molecular carbonyl compounds,
including the carcinogens: formaldehyde and acetaldehyde. The aim of the study was to evaluate how various product characteristics, including nicotine solvent and battery output voltage, affect the levels of carbonyls in EC vapor.
Methods: Twelve carbonyl compounds were measured in vapors from 10 commercially available nicotine solutions and from
three control solutions composed of pure glycerin, pure propylene glycol, or a mixture of both solvents (50:50). EC battery
output voltage was gradually modified from 3.2 to 4.8 V. Carbonyl compounds were determined using HPLC/DAD method.
Results: Formaldehyde and acetaldehyde were found in 8 of 13 samples. The amounts of formaldehyde and acetaldehyde in
vapors from lower voltage EC were on average 13- and 807-fold lower than in tobacco smoke, respectively. The highest levels of
carbonyls were observed in vapors generated from PG-based solutions. Increasing voltage from 3.2 to 4.8 V resulted in 4 to over
200 times increase in formaldehyde, acetaldehyde, and acetone levels. The levels of formaldehyde in vapors from high-voltage
device were in the range of levels reported in tobacco smoke.
Conclusions: Vapors from EC contain toxic and carcinogenic carbonyl compounds. Both solvent and battery output voltage
significantly affect levels of carbonyl compounds in EC vapors. High-voltage EC may expose users to high levels of carbonyl
compounds.

by ECs and which are inhaled by product users. Vapors are
generated from solutions, commonly known as e-liquids or
e-juices, which contain solvents (so-called e-liquid base), various concentrations of nicotine, water, additives, and flavorings.
The most popular solvents used in e-liquids are glycerin (most
commonly of vegetable origin, VG), propylene glycol (PG), or
their mixture in various ratios. The “base” usually constitutes
70% to 80% of all components in the e-liquid.
When an EC user takes a puff, it activates heating element
that vaporizes the e-liquid. This vaporization process occurs at
various temperature ranges. It has been estimated that theoretical vaporization temperature of the heating element may reach
up to 350oC (Balhas et al., 2014; Schripp, Markewitz, Uhde,
& Salthammer, 2013). This temperature is sufficiently high to
induce physical changes of e-liquids and chemical reactions
between the constituents of e-liquids. At this temperature, solvents may undergo thermal decomposition leading to formation of potentially toxic compounds. Both VG and PG have

Introduction
Electronic cigarettes (e-cigarettes; ECs) have been gaining
increasing popularity as nicotine delivery tools. It has been
shown that number of EC users is growing rapidly (Ayers,
Ribisl, & Brownstein, 2011; Kosmider, Knysak, Goniewicz,
& Sobczak, 2012). Scientific evidence is urgently needed to
develop the best regulatory approach to ECs. The U.S. Food and
Drug Administration (FDA) has authority to regulate ECs as
tobacco or medicinal products, and such regulation is expected
to be announced soon (Benowitz & Goniewicz, 2013). Recently,
the European Parliament has voted that ECs will be regulated as
tobacco products, but the U.K. Medicines and Healthcare products Regulatory Agency (MHRA) has announced that EC will
be regulated as medicinal devices in the United Kingdom by
2016 (Hajek, Foulds, Le Houezec, Sweanor, & Yach, 2013).
Studies are urgently needed to evaluate the presence of
potentially toxic and hazardous compounds in vapors generated

doi:10.1093/ntr/ntu078
© The Author 2014. Published by Oxford University Press on behalf of the Society for Research on Nicotine and Tobacco.
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Carbonyl compounds in EC vapors
(Supplementary Figure 1), with a heating element with resistance of 2.4 ohms, a 900 mAh battery with voltage of 3.4 V,
and a battery voltage stabilization system. All batteries were
charged for 24 hr before each test. Only fully charged batteries
were used for liquid generation, and batteries were replaced
when the devices indicated a decrease in charging level from
100%–50% (white diode color) to 50%–10% (light blue diode
color).
In order to test the effect of battery output voltage on carbonyl levels delivered to vapor, we used eGo-3 Twist battery.
This 900 mAh battery has a dial that allows for gradually
changing its voltage from 3.2 to 4.8 V with precision of ±0.07 V
(Supplementary Figure 1).

been shown to decompose at high temperatures generating low
molecular weight carbonyl compounds with established toxic
properties (e.g., formaldehyde, acetaldehyde, acrolein, and
acetone) (Paschke, Scherer, & Heller, 2002). Moreover, carbonyls such as formaldehyde and acetaldehyde may be present
in the e-liquid (Farsalinos, Spyrou, Tsimopoulou, Romagna, &
Voudris, 2014). Formaldehyde is classified by the International
Agency for Research of Cancer (IARC) as a human carcinogen (Group 1), and acetaldehyde is classified as possibly
carcinogenic to humans (Group 2B) (IARC, 2012). Acrolein
causes irritation of the nasal cavity, damages the lining of the
lung (U.S. EPA, 2003), and has been shown to contribute to
cardiovascular disease (Park & Taniguchi, 2008). Acetone is
a mucous membrane irritant that has been shown to induce
damage on olfactory neuroepithelium in mice after inhalation
(Buron, Hacquemand, Pourié, & Brand, 2009). It has been
hypothesized that exposure to carbonyls may cause mouth
and throat irritation, one of the most commonly reported sideeffects of ECs (Bullen et al., 2010).
We previously evaluated 12 various brands of ECs and
found that the generated vapors contained various carbonyls
(Goniewicz et al., 2014). The limited literature to date described
the presence of formaldehyde, acetaldehyde, acetone, acrolein,
propanal, butanal, glyoxal, and methylglyoxal in EC vapors
(Goniewicz et al., 2014; Laugesen, 2008; Schripp et al., 2013;
Uchiyama, Inaba, & Kunugita, 2010). The studies reported that
the levels of carbonyls in EC vapors are significantly lower
than those found in tobacco smoke. However, these studies
used early models of EC (also referred as “first generation”).
EC product categories have been evolving very rapidly and
a “second generation” was recently introduced to the market.
New products include “tank systems” that can be refilled by
users with various e-liquids (Supplementary Figure 1). Some
new EC models allow users to increase vaporization temperature by changing battery output voltage (Supplementary
Figure 1). An EC generates vapor by heating an atomizing
device normally containing a heater coil. To produce more
heat, the device needs more power. Variable voltage EC are
power control devices that allow the user to control the voltage that is applied to the atomizer. Variable voltage EC allows
user to change the voltage of the device to increase the vapor
production and nicotine delivery. There is also a huge variety
of e-liquids on the market, which are manufactured and distributed by various companies. The aim of the study was to
evaluate the extent to which nicotine solvent and battery output
voltage affect the levels of carbonyls in the vapors of these second generation products.

Nicotine Solutions (E-liquids)

Generation of EC Vapors
Vapors from ECs were generated using the automatic smoking
machine Palaczbot (University of Technology, Lodz, Poland) as
described previously (Goniewicz, Kuma, Gawron, Knysak, &
Kosmider, 2013). In the current study, all tests were performed
with the following puffing conditions: puff duration 1.8 s, puff
volume 70 ml, and puff intervals 17 s as described previously
(Goniewicz et al., 2013). A total of 30 puffs were taken from
each EC in two series of 15 puffs with a 5-min interval between
series. ECs were kept in a horizontal position in order to maintain natural conditions of puffing on EC. Because the device
used in this study was manually activated, an operator of the
smoking machine pressed the button manually 1 s before each
puff was taken and released it immediately after the puff was
completed. Vapors from each e-liquid were tested three times.
In experiments with adjustable battery voltage, vapors
were generated using three different battery voltages: 3.2,
4.0, and 4.8 V. Three tests were conducted for each of nine
solvent:voltage combinations. We used new clearomizers of

Materials and Methods
Electronic Cigarette
The most popular device available on the Polish market as on
January 2013 was selected for the study. Because the Internet
is currently the main distribution channel for EC, we searched
google.pl web browser and tracked the number of EC sell offers
on Allegro.pl, which is the most popular online auction service
in Poland. Based on the number of search hits and sell offers,
we chose and purchased the eGo-3 brand (Volish, Ltd, Poland).
The device has controlled maximum time for single puff of
10 s. We chose a model composed of a Crystal 2 clearomizer
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Ten kinds of commercially available e-liquids with nicotine concentration from 18 to 24 mg/ml were used to fill up the clearomizer (tank). All products except one had the labels or inserts that
provided information about source of manufacturing, name of
distributor, and ingredients (A1–A10; Table 1). However, only
half of the product labels showed the concentrations of solvents
and flavorings. Based on the labeling information, we grouped
the products into VG based (only VG; A1–A3), VG:PG based
(both VG and PG mixed in various ratios; A4–A6), and PG
based (only PG; A7–A10). We collected 1 ml of each e-liquid
and refilled 10 clearomizers of the same type 24 hr before aerosol generation. Each clearomizer was used only for one e-liquid.
We followed instructions in the user’s manual and stored the
clearomizers at room temperature in a horizontal position to
equally distribute the solution inside the clearomizer.
In addition to commercially available products, we prepared
three sets of control e-liquids (C1–C3; Table 1). The control
e-liquids were prepared by dissolving pure nicotine (>99%,
Acros) in analytical-grade solvents and vortexing for 10 min.
The following control solutions were prepared: C1 with VG
(88.2%), redistilled water (10.0%), and nicotine (1.8%); C2
with VG (44.1%), PG (44.1%), redistilled water (10.0%), and
nicotine (1.8%); and C3 with PG (88.2%), redistilled water
(10.0%), and nicotine (1.8%). None of the control e-liquid contained any flavorings or additives. These control e-liquids were
used in experiments with adjustable battery voltage.

Nicotine & Tobacco Research
Table 1.
Code

Characteristics of Nicotine Refill Solutions

Brand name

Manufacturer

Commercially purchased refill solutions
A1 E-Juice
Evaper Poland

DK-TAB

A3

Mild

A4

E-Juice

Evaper Poland

A5

E-Juice

Evaper Poland

A6

LiQueen

Feelife Bioscience
International

A7

E-Juice

Evaper Poland

A8

E-Liquid

King E-Cigar Poland

A9

E-Liquid

King E-Cigar Poland

A10 Peleon PG

Changning Dekang
Biotechnology
Changning Dekang
Biotechnology

Changning Dekang
Biotechnology

Control refill solutions
C1 Control 1
Laboratory
C2

Control 2

Laboratory

C3

Control 3

Laboratory

Flavor

Nicotine (mg/ml) Batch number

Glycerin (VG), ethyl maltol,
raspberry ketone, menthol,
ethylvanillin, ethanol, purified
water, nicotine
No data

Island Tobacco

18

No data

Classic Tobacco

18

No data

Glycerin 80%, vanilla extract
10.2%, eleutheroside E1 4%,
rose oil 1.5%, acetylpyrazine
1%, piperonal 0.8%,
α-citronellol 0.3%, 2-hydroxy3-methyl-cyclopent-2-enon
0.2%, damascenones 0.2%
Propylene glycol (PG), glycerin,
ethyl maltol, raspberry ketone,
menthol, ethylvanillin, ethanol,
purified water, nicotine
Propylene glycol, glycerin, ethyl
maltol, raspberry ketone,
menthol, ethylvanillin, ethanol,
purified water, nicotine
Polyethylene glycol 40%, propylene glycol 30%, glycerin 13.8%,
sodium alginate 6%, enzymes
3%, ethyl maltol 2.5%, chamomile oil 0.5%, nicotine 2.4%
Propylene glycol, ethyl maltol,
raspberry ketone, menthol,
ethylvanillin, ethanol, purified
water, nicotine
Propylene glycol 69%, natural
tobacco extract 27%, flavor extract 0.6%, linalool
0.6%, 2-acetylpyrazine 0.6%,
2,5-dimethylpyrazine 0.15%,
nicotine 1.8%
Propylene glycol, natural tobacco
extract 27%, flavor extract 0.6%,
linalool 0.6%, 2-acetylpyrazine
0.6%, 2,5-dimethylpyrazine
0.15%, nicotine 1.8%
Propylene glycol, nicotine

Mild Black

18

2012524-1

Island Tobacco

18

No data

Island Tobacco

18

No data

Sunny Banana

24

PI111014-2

Island Tobacco

18

No data

Camel

18

No data

Strong Hit

18

No data

Deluxe Tobacco

18

No data

Glycerin 88.2%, redistilled water
10%, nicotine 1.8%
Glycerin 44.1%, propylene glycol
44.1%, redistilled water 10%,
nicotine 1.8%
Propylene glycol 88.2%, redistilled
water 10%, nicotine 1.8%

No flavor

18

N/A

No flavor

18

N/A

No flavor

18

N/A

Note. N/A = not applicable.
Analysis of Carbonyl Compounds

the same type per each voltage setting. Because we did not
use the same battery for all tests, differences in carbonyl levels
in vapors generated at 3.2 V were compared with the levels in
vapors generated at 4.8 V using a t test. For statistical analysis,
results below lower limits of quantitation (LLOQ; see below)
were estimated as LLOQ/√2.

The method recommended by the U.S. Environment Protection
Agency (EPA) was applied for determination of carbonyl compounds (U.S. EPA, 2003). Briefly, it involves direct extraction of these compounds from aerosol to solid phase, that is,
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A2

Ingredients (as listed on labels)

Carbonyl compounds in EC vapors
battery output voltage (3.2 V) was used, the average amounts of
formaldehyde released with 15 puffs from VG, VG/PG, and PG
were (mean ± SD) 0.02 ± 0.02, 0.13 ± 0.11, and 0.53 ± 0.19 µg,
respectively. When battery output voltage was increased to
4.8 V, the amounts of formaldehyde were 0.15 ± 0.06 (p = .03),
27.0 ± 7.9 (p < .01), and 17.6 ± 19.7 µg (p = .21), respectively.
When low battery output voltage (3.2 V) was used, the average
amounts of acetaldehyde released with 15 puffs from VG, VG/
PG, and PG were 0.17 ± 0.09, 0.43 ± 0.50, and 0.41 ± 0.28 µg,
respectively. However, when the battery output voltage was
increased to 4.8 V, the amounts of acetaldehyde increased to
1.24 ± 0.12 (p < .01), 1.73 ± 1.21 (p = .16), and 4.23 ± 3.23 µg
(p = .11), respectively. Levels of acetone also increased with
increased battery output voltage (from 0.34 ± 0.09, 0.73 ± 0.52,
1.68 ± 0.30 to 1.43 ± 0.14 [p < .01], 7.59 ± 2.14 [p = .01],
3.94 ± 0.47 [p < .01] µg/15 puffs, respectively, for VG, VG/PG,
and PG-based solutions).

silica gel saturated with 2,4-dinitrophenylohydrazine (DNPH).
The silica sorbent tubes (300/150 mg; SKC Inc.) were placed
between EC mouthpieces and smoking machine to trap carbonyls from freshly generated vapors. The sorbent tubes were
placed directly behind the EC mouthpiece to avoid potential
losses of analyzed compounds. DNPH derivatives of carbonyl
compounds were desorbed from sorbent tubes using 1 ml of
acetonitrile. Ten microliters of the extract was analyzed using
high-performance liquid chromatography (HPLC) with Eclipse
PAH chromatographic column (4.5 × 250 mm, 5 μm, Zorbax,
Agilent Technologies) and a diode array detector (DAD;
365 nm wavelength) (AT 1200, Agilent Technologies, USA).
An elution gradient with acetonitrile:water mobile phase was
used, and chromatographic separation was performed at a constant temperature of 40°C.
The method was calibrated and validated as per the
International Conference on Harmonization guideline Q2 R1
(International Conference on Harmonization, 2005). All calibration and control samples were prepared by spiking the sorbent tubes with various amounts of stock solution of carbonyls
and proceeding with whole analytical procedures. Blank samples were prepared by sampling air from the laboratory where
all tests were performed. If any of the analyzed carbonyls were
detected in blank samples, the background levels were subtracted from the levels detected in vapor samples. Precision
and accuracy of the method varied from 4% to 12% and from
96% to 108%, respectively. In order to compare levels of carbonyls found in vapors with levels reported for tobacco smoke,
results were recalculated per one series of 15 puffs from ECs.
The LLOQ of the carbonyls were as follows: (ng/15 puffs):
formaldehyde, 30; acetaldehyde, 15; acrolein, 30; acetone, 30;
propionaldehyde, 20; crotonaldehyde, 40; butanal, 30; benzaldehyde, 40; isovaleric aldehyde, 20; valeric aldehyde, 20;
o-methylbenzaldehyde, 35; and m-methylbenzaldehyde, 35.

Discussion

Results
Levels of Carbonyl Compounds Released From
Commercially Available Refill Solutions
Table 2 shows amounts of each analyzed carbonyl compounds
in 15 puffs of vapor from 10 commercially available e-liquids.
The values presented in Table 2 are means with SD from three
tests performed at the same voltage of 3.4 V. All samples contained at least one carbonyl compound. Formaldehyde, acetaldehyde, acetone, and butanal were found in most of the
analyzed samples. However, not all commercially available
e-liquids emitted all these four carbonyls. Crotonaldehyde was
detected in only one sample (A10), whereas acrolein was not
detected in any sample.
Effect of Solvent and Battery Output Voltage on
Carbonyl Yields Released to Vapors
Figure 1 shows the effect of solvent and battery output voltage on amounts of formaldehyde, acetaldehyde, and acetone
released to vapors with 15 puffs from EC refilled with three different control solutions (C1–C3). In general, PG-based e-liquids generated significantly higher levels of carbonyls than
VG-based e-liquids (p < 0.05). Increased battery output voltage
resulted in the higher levels of carbonyls in vapor. When low
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We present novel findings on levels of carcinogenic and toxic
carbonyl compounds in vapors from second generation of EC.
Our findings show that vapors generated from various commercial and reference solutions expose EC users to toxic carbonyls, including the carcinogens formaldehyde and acetaldehyde.
Our findings are consistent with previously published reports
reporting presence of formaldehyde, acetaldehyde, acrolein,
propanal, acetone, and butanal in EC vapors (Goniewicz et al.,
2014; Laugesen, 2008; McAuley, Hopke, Zhao, & Babaian,
2012; Schripp et al., 2013).
Our study found that the amounts of formaldehyde and
acetaldehyde in vapors from lower voltage tank system ECs
were on average 13- and 807-fold lower than in tobacco
smoke, respectively. We previously reported that levels of
these toxicants in vapors from the first generation of EC were
9- and 450-fold lower than in tobacco smoke, respectively
(Goniewicz et al., 2014). Schripp et al. (2013) found that
the levels were 7- and 59-fold lower compared with tobacco
smoke. Our findings suggest only a slight reduction in toxicant
emission from the second generation low-voltage EC compared with first generation ECs. Despite findings from chemical analysis, in vitro studies of the effects of EC vapor on
cultured cells have shown that cell survival was not associated
with the nicotine solvent (Farsalinos Romagna, Allifranchini,
et al., 2013). Therefore, clinical studies are needed in order
to determine whether such levels of carbonyls may have the
potential to cause disease to EC users.
We also showed that levels of carbonyl compounds in EC
vapors are strongly affected by product characteristics, like type
of nicotine solvent and battery voltage. In general, the highest
levels of carbonyls were observed in vapors generated from
PG-based solutions. This finding suggests that PG in ECs is
more susceptible to thermal decomposition than VG. The presence of carbonyls in flavor-free control solutions indicates that
the primary sources of these toxicants are nicotine solvents. An
interesting finding of our study is that no toxic carbonyls were
detected in a single sample with reduced content of VG and
PG. In this product (A6), the primary solvent was polyethylene
glycol (PEG). It would suggest that PEG-based e-liquids might
have reduced toxicity from decomposition products. Further
research should explore this hypothesis.

BLQ
BLQ
59 ± 12
15 ± 4
ND
ND
ND
ND
BLQ
ND
BLQ
ND

Formaldehyde
Acetaldehyde
Acetone
Butanal
Propanal
Acrolein
Benzaldehyde
Crotonaldehyde
Valeric aldehyde
Isovaleric aldehyde
m-Methylbenzaldehyde
o-Methylbenzaldehyde

49 ± 2
20 ± 4
62 ± 5
35 ± 28
ND
ND
ND
BLQ
BLQ
ND
BLQ
ND

A2
BLQ
27 ± 5
64 ± 4
49 ± 7
ND
ND
ND
BLQ
BLQ
ND
BLQ
ND

A3
BLQ
ND
BLQ
16 ± 4
ND
ND
ND
ND
ND
ND
BLQ
ND

C1
51 ± 28
104 ± 74
181 ± 50
35 ± 1
ND
ND
21 ± 9
BLQ
BLQ
47 ± 17
94 ± 51
BLQ

A4
55 ± 7
107 ± 24
296 ± 91
41 ± 16
ND
ND
BLQ
BLQ
ND
40 ± 3
78 ± 25
ND

A5
ND
ND
ND
104 ± 96
ND
ND
ND
ND
ND
ND
BLQ
ND

A6a
ND
ND
ND
222 ± 85
ND
ND
ND
ND
ND
ND
BLQ
ND

C2

Levels in EC vapor (ng/15 puffs)
VG:PG based

Downloaded from http://ntr.oxfordjournals.org/ by guest on May 17, 2014

Note. BLQ = below limit of quantitation; ND = not detected; PG = propylene glycol; VG = vegetable glycerin.
aIn addition to VG (13.8%) and PG (30%), solution A6 contained PEG (polyethylene glycol; 40%).

A1

Carbonyl compounds

VG based
BLQ
60 ± 12
213 ± 193
ND
ND
ND
BLQ
ND
ND
33 ± 10
39 ± 19
ND

A7

BLQ
40 ± 5
181 ± 31
15 ± 5
ND
ND
BLQ
ND
ND
ND
39 ± 18
ND

A8

59 ± 6
41 ± 9
ND
BLQ
ND
ND
46 ± 15
ND
BLQ
ND
54 ± 14
ND

A9

PG based
BLQ
54 ± 11
127 ± 34
185 ± 77
ND
BLQ
27 ± 6
53
BLQ
ND
BLQ
BLQ

A10

C3
BLQ
BLQ
ND
152 ± 185
ND
ND
ND
ND
ND
ND
BLQ
ND

Table 2. Levels of Carbonyl Compounds in Vapors Generated From EC Refilled With Commercially Available (A1–A10) and Control (C1–C3) Nicotine Solutions
(ng/15 puffs; mean ± SD; N = 3)
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from different ECs. There are some discrepancies between
puffing regime used in our study and the results of clinical
studies (Farsalinos, Romagna, Tsiapras, et al., 2013). Future
studies should examine the effect of puffing on carbonyl levels released to EC vapors. The other limitation of this study
is that we used the SKC sorbent tubes to trap carbonyl compounds. These tubes are meant to capture gas-phase, rather
than particle-phase carbonyls. It is likely that at least some of
the carbonyls (e.g., formaldehyde) are partitioned between the
gas and particle phase in EC aerosol and may not have been
trapped efficiently in the sorbent tubes. It is possible that what
was measured actually represents a lower bound of what could
have been emitted by the ECs.

The striking finding of our study is that levels of carbonyls rapidly increase with increased battery output voltage.
Increasing battery output voltage leads to higher temperature
of the heating element inside EC. In addition, the increased
battery output voltage results in more e-liquid consumed per
puff. Our findings show that increasing voltage from 3.2 to
4.8 V resulted in 4 to over 200 times increase in formaldehyde,
acetaldehyde, and acetone levels. The levels of formaldehyde
in vapors from high-voltage devices were in the range of levels reported in tobacco smoke (1.6–52 µg/cigarette; Counts,
Morton, Laffoon, Cox, & Lipowicz, 2005). This finding suggests that in certain conditions ECs might expose their users to
the same or even higher levels of carcinogenic formaldehyde
than tobacco smoke. This finding is essential for the product
safety and in the light of forthcoming regulation of the devices.
We also noted some inconsistency in results related to acrolein presence in vapor with previously published findings. In
our study, we did not find acrolein in any products. However,
our previous research as well as research published by other
authors suggest the presence of acrolein in EC vapor. However,
in current study, we measured carbonyls only in two series of
15 puffs, whereas in previous report, we used much larger samples (150 puffs). Thus, this inconsistency might be attributed to
differences in detection limits. The other explanation would be
that generation of acrolein increases with the duration of EC
use. Extensive puff-by-puff analysis would facilitate verification of this hypothesis.
The present study have some important limitations. We only
looked at two factors that might affect toxicity of EC, namely
nicotine solvent and battery output voltage. More research is
needed to describe how other product characteristics affect
toxicity of ECs. Future studies should examine the types of
heating elements, flavorings and additives, and product storage conditions. Secondly, recent studies showed significant
variations in puffing topography among users of various EC
models (Edmiston et al., 2014; Farsalinos, Romagna, Tsiapras,
Kyrzopoulos, & Voudris, 2013; Vansickel et al., 2014).
Puffing topography may affect levels of carbonyls released

Conclusions
Vapors from ECs contain toxic and carcinogenic carbonyl compounds. Both solvent and battery output voltage significantly
affect levels of carbonyl compounds in EC vapors. Levels of
carbonyls rapidly increase with increased battery output voltage. New generation of high-voltage ECs may put their users in
increased health risk from exposure to high levels of carbonyl
compounds although the risk will still probably be much lower
compared with smoking.

Supplementary Material
Supplementary Figure 1 can be found online at http://www.ntr.
oxfordjournals.org
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Figure 1. Effects of nicotine solvent and battery output voltage on levels of carbonyl compounds released from ECs (µg/15 puffs;
N = 3; puff duration 1.8 s, puff volume 70 ml, puff intervals 17 s).
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E

impacts on prevention and cessation and the undermining of
existing tobacco control measures, e -cigarette use should be
prohibited where tobacco cigarette use is prohibited, and the
products should be subject to the same marketing restrictions
as tobacco cigarettes.

lectronic cigarettes (e-cigarettes) are products that deliver
a nicotine-containing aerosol (commonly called vapor) to
users by heating a solution typically made up of propylene
glycol or glycerol (glycerin), nicotine, and flavoring agents
(Figure 1) invented in their current form by Chinese pharmacist Hon Lik in the early 2000s.1 The US patent application
describes the e-cigarette device as “an electronic atomization
cigarette that functions as substitutes [sic] for quitting smoking and cigarette substitutes” (patent No. 8,490,628 B2). By
2013, the major multinational tobacco companies had entered
the e-cigarette market. E-cigarettes are marketed via television, the Internet, and print advertisements (that often feature
celebrities)2 as healthier alternatives to tobacco smoking, as
useful for quitting smoking and reducing cigarette consumption, and as a way to circumvent smoke-free laws by enabling
users to “smoke anywhere.”3
There has been rapid market penetration of e-cigarettes
despite many unanswered questions about their safety, efficacy for harm reduction and cessation, and total impact on
public health. E-cigarette products are changing quickly, and
many of the findings from studies of older products may not
be relevant to the assessment of newer products that could
be safer and more effective as nicotine delivery devices. In
addition, marketing and other environmental influences may
vary from country to country, so patterns of use and the ultimate impact on public health may differ. The individual risks
and benefits and the total impact of these products occur in
the context of the widespread and continuing availability
of conventional cigarettes and other tobacco products, with
high levels of dual use of e-cigarettes and conventional cigarettes at the same time among adults4–8 and youth.9–11 It is
important to assess e-cigarette toxicant exposure and individual risk, as well as the health effects, of e-cigarettes as
they are actually used to ensure safety and to develop an
evidence-based regulatory scheme that protects the entire
population—children and adults, smokers and nonsmokers—in the context of how the tobacco industry is marketing
and promoting these products. Health claims and claims of
efficacy for quitting smoking are unsupported by the scientific evidence to date. To minimize the potential negative

Methods
Initial searches conducted via PubMed using the key words electronic cigarette, e-cigarette, and electronic nicotine delivery systems
yielded 151 studies (Figure 2). Seventy-one articles presented original data and were included. Eighty articles were excluded because
they were not relevant, were not in English, or were reviews or commentaries that did not provide original data, although some are cited
for background and context. Searches using the same search terms
were conducted using World Health Organization regional databases;
only BIBLIOTECA Virtual em Salude Latin America and Caribbean
included relevant papers, all of which had already been located with
PubMed. Working with the World Health Organization, we also contacted investigators to locate other studies, some of which had not yet
been published (submitted or in press). We also reviewed technical
reports prepared by health organizations,12–15 news articles, and relevant Web sites. The results of these searches were used to prepare
a report commissioned by the World Health Organization Tobacco
Free Initiative, which provides details of individual studies, including
some studies that are not discussed in this article because of length
constraints.1 After the manuscript was submitted for peer review, 5
more articles became available, resulting in a total of 82 articles forming the basis for this review.

The Product
E-cigarette devices are manufactured mainly in China. As
of late 2013, there was wide variability in e-cigarette product engineering, including varying nicotine concentrations
in the solution used to generate the nicotine aerosol (also
called e-liquid), varying volumes of solution in the product,
different carrier compounds (most commonly propylene
glycol with or without glycerol [glycerin]), a wide range of
additives and flavors, and battery voltage. Quality control
is variable,16 and users can modify many of the products,
including using them to deliver other drugs such as marijuana.17,18 These engineering differences result in variability
in how e-cigarettes heat and convert the nicotine solution to
an aerosol and consequently the levels of nicotine and other
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Figure 1. Examples of different electronic cigarette (e-cigarette) products. Reproduced from Grana et al.1

chemicals delivered to users and the air pollution generated
by the exhaled aerosol.19
E-liquids are flavored, including tobacco, menthol, coffee,
fruit, candy, and alcohol flavors, as well as unusual flavors
such as cola and Belgian waffle.3 Flavored (conventional)
tobacco products are used disproportionately by youth and
initiators,20 and cigarettes with characterizing flavors (except
menthol) have been banned in the United States.

water vapor.” Similar messaging strategies were being
used in the United Kingdom.22
These marketing messages have been repeated in the media.
A thematic analysis of newspaper and online media coverage about e-cigarettes in the United Kingdom and Scotland
from July 2007 to June 2012 found 5 themes: healthier
choice, circumventing smoke-free restrictions, celebrity use,
price, and risk and uncertainty.23 Coverage often included
anecdotes about having tried nicotine replacement therapies
(NRTs), failing to quit, and then trying the e-cigarette (such
as the celebrity endorsement by actress Katherine Heigl on
the US David Letterman television program21), implying that
e-cigarettes are a more effective form of NRT.
E-cigarette companies also have a strong presence in social
media, which reinforces their marketing messages, including
repeating the use of celebrity endorsements (eg, Heigl) and
spreading images of the UK musical group Girls Aloud “puffing on e-cigarettes to cope with the stress of their 10th anniversary tour.”22
Cigarette and other tobacco companies have been unable to
market their products on television and radio since the 1970s.
E-cigarette advertising on television and radio is mass marketing of an addictive nicotine product for use in a recreational
manner to new generations who have never experienced such
marketing. In an online convenience sample of 519 adult

Marketing and Media Research
Consumer perceptions of the risks and benefits and decisions to use e-cigarettes are heavily influenced by how
they are marketed. Celebrities have been used to market e-cigarettes since at least 2009.21 Grana and Ling3
reviewed 59 single-brand e-cigarette retail Web sites in
2012 and found that the most popular claims were that the
products are healthier (95%), cheaper (93%), and cleaner
(95%) than cigarettes; can be smoked anywhere (88%);
can be used to circumvent smoke-free policies (71%); do
not produce secondhand smoke (76%); and are modern
(73%). Health claims made through text and pictorial and
video representations of doctors were present on 22% of
sites. Cessation-related claims (direct and indirect statements) were found on 64% of sites. Marketing on the sites
commonly stated that e-cigarettes produce only “harmless
281

1974  Circulation  May 13, 2014

Figure 2. Studies screened and selected for inclusion. PRISMA indicates Preferred Reporting Items for Systematic Reviews and
Meta-Analyses.

smokers and recent quitters who viewed a television commercial for Blu e-cigarettes, 76% of current smokers reported
that the ad made them think about smoking cigarettes, 74%
reported it made them think about quitting, and 66% said it
made them likely to try an e-cigarette in the future.24 The 34%
of participants who had used e-cigarettes were significantly
more likely to think about smoking cigarettes after viewing
the ad than nonusers (83% and 72%, respectively), suggesting
that viewing an e-cigarette commercial may induce thoughts
about smoking and cue the urge to smoke.24

the former smokers using e-cigarettes daily at baseline were
still using e-cigarettes daily at follow-up. Among 36 dual
users at baseline, 16 (44%) had stopped smoking after 1 year.
The epidemiological, population-based studies indicate that,
across countries, e-cigarettes are most commonly being used
concurrently with conventional tobacco cigarettes (dual use).
Consistent with marketing messages, the most common reasons given for trying e-cigarettes are for use in places where
smoking is restricted, to cut down on smoking, and for help
with quitting smoking.6,27–30
Choi and Forster31 followed up a cohort of Midwestern
young adults (mean age, 24.1 years) who had never used e-cigarettes from 2010 to 2011 and found that 21.6% of baseline
current smokers, 11.9% of baseline former smokers, and 2.9%
of baseline nonsmokers reported having ever used e-cigarettes
at follow-up. Those who believed at baseline that e-cigarettes
could help with quitting smoking and perceived e-cigarettes
to be less harmful than cigarettes were more likely to report
experimenting with e-cigarettes at follow-up (adjusted odds
ratio [OR], 1.98; 95% confidence interval [CI], 1.29–3.04; and
adjusted OR, 2.34; 95% CI, 1.49–3.69, respectively).
Data on e-cigarette use among adolescents are more limited but, like for adults, show rapid increases in awareness and
use in 5 countries (United States, Poland, Latvia, Finland, and
Korea), with higher rates of trial and current use in European
countries than the United States or Korea.9,10,32,33 In Korea,
youth ever use of e-cigarettes rose from 0.5% in 2008 to 9.4%
in 2011,10 and in the United States, it rose from 3.3% in 2011
to 6.8% in 2012.9 As with adult population-based studies, data

Prevalence
Awareness of e-cigarettes and e-cigarette trial have at least
doubled among both adults and adolescents in several countries from 2008 to 2012. In the United States, awareness
is more prevalent among men, but trying e-cigarettes is
more prevalent among women. Almost the same percent of
European Union and US adult respondents to national surveys reported having tried e-cigarettes (7% in 2012 versus
6.2% in 2011, respectively).5,25 All population-based studies
of adult use show the highest rate of e-cigarette use among
current smokers, followed by former smokers, with little use
among nonsmokers, although e-cigarette trial and use rose
in all of these categories.4–6 Etter and Bullen26 followed up a
sample of e-cigarette users recruited from Web sites dedicated
to e-cigarettes and smoking cessation, most (72%) of whom
were former smokers at baseline. At the 1-year follow up, 6%
of former smokers who were daily e-cigarette users at baseline relapsed to smoking cigarettes, and almost all (92%) of
282
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suggest that e-cigarette use is most appealing and prevalent
among youth who are also experimenting with or are current
users of tobacco cigarettes. Dual use with conventional cigarettes is the predominant pattern of e-cigarette use: 61% in US
middle school students and 80% among US high school students in 2011.9 These results indicate rapid market penetration
of e-cigarettes among youth, with trial among US high school
students (10.0%) in 2012 even higher than the 2011 rate for
adults (6.2%).5 Despite a law prohibiting e-cigarette sales to
minors, e-cigarette use among Utah youth (grades 8, 10, and
12) tripled between 2011 and 2013, with youth 3 times more
likely to report current e-cigarette use than adults.34
Although dual use with cigarettes is high, some youth experimenting with e-cigarettes have never tried a tobacco cigarette,
which indicates that some youth are initiating use of nicotine,
an addictive drug, with e-cigarettes. In 2012, 20.3% of middle
school and 7.2% of high school ever e-cigarette users reported
never smoking conventional cigarettes.9 Similarly, in 2011 in
Korea, 15% of students in grades 7 through 12 who had ever
used e-cigarettes had never smoked a cigarette.10 The Utah
Department of Health found that 32% of ever e-cigarette users
reported that they had never smoked conventional cigarettes.34

E-Cigarette E-Fluid and Vapor
Chemical Constituents
The nicotine content of the cartridge e-liquid from some
brands revealed poor concordance of labeled and actual nicotine content.35–39 Simulated e-cigarette use revealed that individual puffs contained from 0 to 35 μg nicotine per puff.37
Assuming a high nicotine delivery of 30 μg per puff, it
would take ≈30 puffs to deliver the 1 mg nicotine typically
delivered by smoking a conventional cigarette. A puff of the
e-cigarette with the highest nicotine content contained 20% of
the nicotine contained in a puff of a conventional cigarette.37
Actual nicotine delivery from an e-cigarette would likely
be affected by users’ smoking behavior. An analysis of UK
brand e-cigarettes and the resulting aerosol demonstrated that,
across brands, nicotine content of the e-liquid in the cartridges
was not significantly correlated with the amount found in the
Table 1.

resulting aerosol, indicating differences in the engineering
characteristics of the device that strongly influence nicotine
delivery even with a consistent puffing protocol.40
Goniewicz et al41 analyzed the aerosol from 12 brands of
e-cigarettes, a conventional cigarette, and a nicotine inhaler for
toxic and carcinogenic compounds. The levels of toxicants in
the aerosol were 1 to 2 orders of magnitude lower than in cigarette smoke but higher than with a nicotine inhaler (Table 1).
Kim and Shin42 analyzed the tobacco-specific nitrosamines
NNN, NNK, and NAT and total tobacco-specific nitrosamines in 105 refill fluids from 11 companies in the Korean
market and found nearly a 3-order-of-magnitude variation
in tobacco-specific nitrosamine concentrations, with total
tobacco-specific nitrosamine concentration ranging from 330
to 8600 μg/mL.

Cytotoxicity
Bahl et al43 screened 41 e-cigarette refill fluids from 4 companies for cytotoxicity using 3 cell types: human pulmonary
fibroblasts, human embryonic stem cells, and mouse neural
stem cells. Cytotoxicity varied among products from highly
toxic to low or no cytotoxicity. The authors determined that
nicotine did not cause cytotoxicity, that some products were
noncytotoxic to pulmonary fibroblasts but cytotoxic to both
types of stem cells, and that cytotoxicity was related to the
concentration and number of flavorings used. The finding
that the stem cells are more sensitive than the differentiated
adult pulmonary fibroblasts cells suggests that adult lungs are
probably not the most sensitive system to assess the effects
of exposure to e-cigarette aerosol. These findings also raise
concerns about pregnant women who use e-cigarettes or are
exposed to secondhand e-cigarette aerosol.
In a study funded by the FlavorArt e-cigarette liquid manufacturers, Romagna et al44 compared the cytotoxicity of
aerosol produced from 21 nicotine-containing, flavored (12
tobacco flavored and 9 fruit or candied flavored) brands of
e-cigarette liquid with smoke from a conventional cigarette
using embryonic mouse fibroblast cells. Only aerosol from
coffee-flavored e-liquid produced a cytotoxic effect (average,
51% viability at 100% concentration of solution).

Levels of Toxicants in E-Cigarette Aerosol Compared With Nicotine Inhaler and Cigarette Smoke

Toxicant

Range in Content in Aerosol
From 12 E-Cigarette
Samples per 15 Puffs*

Range in Content in Conventional
Cigarette Micrograms in Mainstream
Smoke From 1 Cigarette

Content in Nicotine
Inhaler Mist
per 15 Puffs*

Formaldehyde, μg

0.2–5.61

1.6–52

0.2

Acetaldehyde, μg

0.11–1.36

52–140

0.11

Acrolein, μg

0.07–4.19

2.4–62

o-Methylbenzaldehyde, μg

0.13–0.71

…

ND
0.07

Toluene, μg

ND–0.63

p,m-xylene, μg

ND–0.2

…

ND

NNN, ng

ND–0.00043

0.0005–0.19

ND

NNK, ng

ND–0.00283

0.012–0.11

ND

ND–0.022

…

0.003

Nickel, ng

0.011–0.029

…

0.019

Lead, ng

0.003–0.057

…

0.004

Cadmium, ng

8.3–70

Prepared using data from Goniewicz et al.41 E-cigarette indicates electronic cigarette; and ND, not determined.
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Farsalinos et al45 tested cytotoxicity in cultured rat cardiac
myoblasts of exposure to aerosol generated from 20 refill
solutions from 5 manufacturers containing 6 to 24 mg/mL
nicotine in various flavors, a “base”-only solution (50% propylene glycol and 50% glycerol), and conventional cigarette
smoke. The aerosol from 3 fluids was cytotoxic at 100% and
50% dilution; 2 were tobacco flavored and 1 was cinnamon
cookie flavored. Cigarette smoke was cytotoxic at 100% and
all dilutions except 6.25%.

aerosol was not a source of exposure to carbon monoxide, a
key combustion element of conventional cigarette smoke.

Particulate Matter
E-cigarettes deliver nicotine by creating an aerosol of ultrafine particles. Fine particles can be variable and chemically
complex, and the specific components responsible for toxicity and the relative importance of particle size and particle
composition are generally not known.50 Given these uncertainties, it is not clear whether the ultrafine particles delivered by e-cigarettes have health effects and toxicity similar to
the ambient fine particles generated by conventional cigarette
smoke or secondhand smoke. There is strong evidence, however, that frequent low or short-term levels of exposure to fine
and ultrafine particles from tobacco smoke or air pollution can
contribute to pulmonary and systemic inflammatory processes
and increase the risk of cardiovascular and respiratory disease
and death.51–54
Fuoco et al55 examined particle number concentration
and distribution and performed a volatility analysis of the
e-cigarette aerosol generated from 3 devices (2 rechargeable
and 1 disposable) using 4 refill e-liquids with varying levels
of nicotine and flavorants. They found that higher e-liquid
nicotine content was associated with higher particle numbers
in the resulting aerosol, with little effect on the particle size
distribution. Longer puffing time resulted in more particles.
Flavor was not associated with differences in particle number or size distribution. Consistent with other studies,46,56–58
the particle size distribution (range of modes, ≈120–165 nm)
was similar to that of conventional cigarettes, with some
e-cigarettes delivering more particles than conventional cigarettes (Figure 3).
Zhang et al57 examined the size of e-cigarette aerosol particles and likely deposition in the human body (using a single
brand, BloogMaxXFusion) with both propylene glycol and
vegetable glycerin-based liquids. Using particle size and lung
ventilation rates (1 for a “reference worker” and 1 for a “heavy
worker”: 1.2 and 1.688 m3/h, respectively), their human deposition model estimated that 73% to 80% of particles would
be distributed into the exhaled aerosol, whereas 9% to 18%
of particles would be deposited in alveoli resulting in arterial
delivery, and 9% to 17% would be deposited in the head and
airways, resulting in venous delivery. As expected, the heavy
worker model showed more alveolar delivery across puffs
compared with the reference worker, who would have more
head and airway delivery. In total, ≈20% to 27% of particles
are estimated to be deposited in the circulatory system and
into organs from e-cigarette aerosol, which is comparable to
the 25% to 35% for conventional cigarette smoke.
In their study of passive exposure to exhaled e-cigarette
aerosol in a simulated café, Schober et al39 found that concentrations of fine particles in the air increased from a median
of 400 particles per 1 cm3 with people simply sitting in the
room for 2 hours to medians of 49 000 to 88 000 particles per
1 cm3 (depending on the e-cigarette fluid used) after 2 hours of
e-cigarette use in the same room
Both the e-liquid and the Poly-fil fibers that are used to
absorb the e-liquid for heating and conversion to an aerosol
come into contact with heating elements that contain heavy

Secondhand Exposure
E-cigarettes do not burn or smolder the way conventional cigarettes do, so they do not emit side-stream smoke; however,
bystanders are exposed to aerosol exhaled by the user. Schripp
et al46 conducted chamber studies in which subjects used 3
e-liquids (0 mg nicotine, apple flavor; 18 mg nicotine, apple
flavor; 18 mg nicotine, tobacco flavor) and 1 tobacco cigarette and measured levels of several toxins and nicotine in the
resulting aerosol. Three e-cigarette devices were used for these
experiments: 2 that used a tank system that is directly filled
with e-liquid and one that used a cartridge with a cotton fiber
on which to drip the liquid. They found low levels of formaldehyde, acetaldehyde, isoprene, acetic acid, 2 -butanodione,
acetone, propanol, propylene glycol, and diacetin (from flavoring), traces of apple oil (3- methylbutyl-3-methylbutanoate),
and nicotine (with differing levels depending on the specific
protocols) emitted into the air. Toxins in the e-cigarette aerosol were at much lower levels compared with the conventional
cigarette emissions.46
In another chamber study, Flouris et al47 compared emissions of conventional cigarettes and e-cigarettes in conditions designed to approximate a smoky bar (target air CO of
23 ppm) using machine-smoked e-cigarettes and cigarettes.
E-cigarette aerosol (using a single brand of e-cigarette made
in Greece and a single e-liquid with at least 60% propylene
glycol, 11 mg/mL nicotine) was generated with a pump that
operated for the same duration as the cigarette smoking, and
aerosol was released into the room. (A person inhaling a nicotine aerosol usually absorbs 80% of the nicotine,48 whereas
the pump discharges all nicotine into the environment, so the
nicotine exposure may be higher in this study than would be
the case with actual secondhand aerosol exposure.) Serum
cotinine in nonsmokers sitting in the chamber was similar for
cigarette smoke and e-cigarette aerosol exposure (average,
0.8 ng/mL for tobacco cigarette and 0.5 ng/mL for e-cigarette).
Schober et al39 measured indoor pollution from 3 people
using e-cigarettes over a 2-hour period in a realistic environment modeled on a café. They found elevated nicotine,
1,2-propanediol, glycerin, aluminum, and 7 polycyclic aromatic hydrocarbons classified as probable carcinogens by the
International Agency for Research on Cancer in the room air.
Czogala et al49 conducted a chamber study of secondhand
exposure to e-cigarette aerosol compared with cigarette smoke,
finding that, on average, bystanders would be exposed to nicotine but at levels 1/10th that of cigarette smoke (e-cigarette
aerosol, 3.32±2.49 μg/m3; cigarette smoke, 31.60±6.91 μg/m3;
P=0.008). Both e-cigarette aerosol and cigarette smoke contained fine particles (PM2.5), with e-cigarette aerosol particle
concentrations ranging from 6.6 to 85.0 μg/m3. E-cigarette
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Figure 3. Particle number distribution from (A)
mainstream aerosol in e-liquid 1 and from (B) conventional cigarette. Reproduced from Fuoco et al55
with permission from the publisher. Copyright ©
2013 Elsevier Ltd.

metals (tin, nickel, copper, lead, chromium). Williams et al58
found heavy metals in samples of e-cigarette liquids and
aerosol. Tin, which appeared to originate from solder joints,
was found as both particles and tin whiskers in the fluid and
Poly-fil, and e-cigarette fluid containing tin was cytotoxic to
human pulmonary fibroblasts. E-cigarette aerosol also contained other metals, including nickel, 2 to 100 times higher
than found in Marlboro cigarette smoke. The nickel and chromium nanoparticles (<100 nm) possibly originated from the
heating element. It is likely that engineering features, including the nature of the battery, the heating temperature of the
liquid, and the type of heating element and reservoir, will
influence the nature, number, and size of particles produced.
These metal nanoparticles can deposit into alveolar sacs in
the lungs, potentially causing local respiratory toxicity and
entering the bloodstream.
In summary, the particle size distribution and number of
particles delivered by e-cigarettes are similar to those of conventional cigarettes, with most particles in the ultrafine range
(modes, ≈100–200 nm). Particle delivery appears to depend
on the nicotine level in the e-cigarette fluid but not the presence of flavors. Smokers exhale some of these particles,
which exposes bystanders to “passive vaping.” Like cigarettes,
e-cigarette particles are small enough to reach deep into the

lungs and cross into the systemic circulation. At a minimum,
these studies show that e-cigarette aerosol is not merely
“water vapor” as is often claimed in the marketing for these
products. Tests on e-cigarettes show much lower levels of
most toxicants, but not particles, than conventional cigarettes.
The thresholds for human toxicity of potential toxicants in
e-cigarette vapor are not known, and the possibility of health
risks to primary users of the products and those exposed passively to their emissions must be considered.

Nicotine Absorption
Early studies of nicotine absorption in 2010 found that
e-cigarettes delivered much lower levels of plasma nicotine
than conventional cigarettes,59,60 whereas a more recent study
demonstrated that more experienced users using their own
product who engaged in more puff intervals have nicotine
absorption similar to that with conventional cigarettes,61–63
perhaps as a result of a combination of characteristics of the
devices and user vaping topography.63 Another study of smokers smoking e-cigarettes using a specified protocol found a
similar rise in serum cotinine immediately after use (mean
increase, ≈20 ng/mL).47 Several studies reported that regardless of nicotine delivery, e-cigarettes can modestly alleviate
some symptoms of withdrawal, and participants positively
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appraised the use of e-cigarettes.62–65 In a study comparing
the nicotine inhalator and e-cigarettes,60 the nicotine inhalator
delivered an amount of nicotine similar to that in the 16-mg
e-cigarette; however, the authors noted that the e-cigarette
malfunctioned and did not deliver any nicotine in a third of
participants. These results highlight the need for product regulation in terms of drug delivery and effects, as well as device
functioning and labeling.

passive exposure to e-cigarette vapor did not result in a significant increase in these biomarkers over 1 hour of exposure.
Schober et al39 found elevated levels of exhaled nitric oxide
in people using a nicotine e-cigarette (but not a nicotine-free
e-cigarette), which the authors attributed to pulmonary
inflammation.
National Vaper’s Club, a pro–e-cigarette advocacy group,
published a “risk assessment” of e-cigarette and cigarette use
that concluded that “neither vapor from e-liquids or cigarette
smoke analytes posed a condition of ‘significant risk’ of harm
to human health via the inhalation route of exposure.”77 The
authors failed to detect benzo(a)pyrene in conventional cigarette smoke despite the fact that it is an established carcinogen in cigarette smoke, and their assessment of conventional
cigarettes concluded that they did not pose significant risk,
both of which point to fatal errors in the data, data analysis,
or both. Another report15 funded by the Consumer Advocates
for Smoke-free Alternatives Association and published on the
Internet used occupational threshold limit values to evaluate the potential risk posed by several toxins in e-cigarettes,
concluding 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.” Threshold limit values are an
approach to assessing health effects for occupational chemical exposures that are generally much higher (often orders of
magnitude higher) than levels considered acceptable for ambient or population-level exposures. Occupational exposures
also do not consider exposure to sensitive subgroups such as
people with medical conditions, children, and infants who
might be exposed to secondhand e-cigarette emissions, most
notably nicotine.
In summary, only a few studies have directly investigated
the health effects of exposure to e-cigarette aerosol, but some
demonstrate the ability of e-cigarette aerosol exposure to
result in biological effects. Long-term biological effects are
unknown at this time because e-cigarettes have not been in
widespread use long enough for assessment.

Health Effects
Propylene glycol and glycerin are the main base ingredients of
the e-liquid. Exposure to propylene glycol can cause eye and
respiratory irritation, and prolonged or repeated inhalation
in industrial settings may affect the central nervous system,
behavior, and the spleen.66 In its product safety materials, Dow
Chemical Company states that “inhalation exposure to [propylene glycol] mists should be avoided,”67 and the American
Chemistry Council warns against its use in theater fogs
because of the potential for eye and respiratory irritation.68
When heated and vaporized, propylene glycol can form propylene oxide, an International Agency for Research on Cancer
class 2B carcinogen,69 and glycerol forms acrolein, which can
cause upper respiratory tract irritation.70,71
Major injuries and illness have resulted from e-cigarette
use,72 including explosions and fires.73,74 Less serious adverse
events include throat and mouth irritation, cough, nausea,
and vomiting.72
A study75 of healthy smokers’ pulmonary function after
acute ad lib puffing of an e-cigarette (Nobacco, medium, 11
mg) for 5 minutes (after refraining from smoking tobacco
cigarettes for 4 hours) found no effect on spirometry but did
find significantly increased dynamic airway resistance (18%)
and decreased expired nitric oxide (16%). Sham e-cigarette
use had no significant effect. This study is limited by the small
sample size, the short period of tobacco use abstinence before
protocol execution, the short length of exposure to e-cigarette
aerosol, and the lack of comparison with smoking conventional cigarettes. In addition, smokers in general have high
airway resistance with dynamic testing and lower expired
nitric oxide, likely as a result of oxidant stress. Despite these
limitations, this study suggests that e-cigarette use constricts
peripheral airways, possibly as a result of the irritant effects
of propylene glycol, which could be of particular concern in
people with chronic lung disease such as asthma, emphysema,
or chronic bronchitis.
Flouris et al47 assessed the short-term effects of e-cigarette
use on pulmonary function in 15 cigarette smokers who
puffed an e-cigarette (>60% propylene glycol, 11 mg/mL
nicotine) and a conventional cigarette according to a specified protocol, and passive exposure to e-cigarette aerosol and
conventional cigarette smoke with 15 never smokers. Active
cigarette smoking resulted in a significant decrease in expired
lung volume (forced expiratory volume in the first second of
expiration/forced inspiratory vital capacity) that was not seen
with active e-cigarette use or with passive tobacco cigarette or
e-cigarette exposure. Additional analysis of the data collected
in this study76 found that white cell count increased after cigarette smoking, reflecting inflammatory process–associated
risk for acute cardiovascular events. Active e-cigarette use and

Effects on Cessation of Conventional Cigarettes
E-cigarettes are promoted as smoking cessation aids, and
many individuals who use e-cigarettes believe that they will
help them quit smoking conventional cigarettes.7,29,30 The
assumption that e-cigarettes will be as effective as or more
effective than pharmaceutical NRTs has also motivated support for e-cigarettes among some public health researchers
and policy makers78 and (as discussed later) formed the basis
for some public policies on the regulation of e-cigarettes.

Population-Based Studies
There are 4 longitudinal studies4,79–81 and 1 cross-sectional
study82 of the association between e-cigarette use and quitting
conventional cigarettes (Table 2).
Adkison et al4 studied current and former smokers in the
International Tobacco Control study in the United States,
Canada, the United Kingdom, and Australia at baseline and
1 year later and found that e-cigarette users had a statistically
significant greater reduction in cigarettes per day (e-cigarette
users, 20.1 to 16.3 cigarettes per day; nonusers, 16.9 to 15.0
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Table 2. Population Studies of the Association Between E-Cigarette Use and Cessation of Conventional
Cigarette Smoking
Study

Location and Study Design

Odds of Quitting
(95% CI)

Longitudinal studies
 Adkison et al4 (2013)
 Vickerman et al80 (2013)
 Grana et al79 (2014)
 Choi and Forster81 (2014)

US, UK, Canada, Australia (ITC), surveyed, 1 y apart
US quit-line callers from 6 states surveyed at enrollment and 7 mo later
US sample drawn from a nationally representative Internet panel, 1 y apart

0.81 (0.43–1.53)*
0.50 (0.40–0.63)†
0.76 (0.36–1.60)

Midwestern young adults, 1 y apart

0.93 (0.19–4.63)

US sample drawn from a nationally represented Internet panel

0.69 (0.52–0.94) *

Cross-sectional study
 Popova and Ling82 (2013)
All studies
 Pooled‡

0.61 (0.50–0.75)

CI indicates confidence interval; E-cigarette, electronic cigarette; and ITC, International Tobacco Control.
*Odds ratios obtained by contacting authors.
†Computed by authors of this report on the basis of the numbers reported.
‡Estimated with a random-effects meta-analysis using Stata 12.1 metan. There was no evidence of heterogeneity (P=0.28) or
evidence of publication bias with the use of a funnel plot.

cigarettes per day). Although 85% of e-cigarette users reported
they were using the product to quit smoking at the initial wave,
e-cigarette users were no more likely to have quit 1 year later
than nonusers (OR, 0.81; 95% CI, 0.43–1.53; P=0.52).
Vickerman et al80 found that ≈31% of quit-line callers
surveyed 7 months after enrollment reported that they had
ever tried e-cigarettes. The majority used them for <1 month
(67.1%), and 9.2% were using them at the 7-month survey.
The main reason for e-cigarette use was tobacco cessation
(51.3%), but it is not known whether ever use occurred as part
of a quit attempt in the preceding 7 months. Although quit-line
callers represent a small population of smokers motivated to
quit, these data present a real-world estimate of the potential
effectiveness of using e-cigarettes for cessation in a population of smokers motivated to quit. Although this study had a
low response rate (34.6%) and may be subject to recall bias
because e-cigarette use and perceptions were assessed only at
the 7-month follow-up, those who reported using e-cigarettes
were statistically significantly less likely to quit than those
who had not used e-cigarettes (21.7% among callers who used
for ≥1 month, 16.6% among those who used for <1 month,
and 31.4% among never users; P<0.001). The unadjusted odds
of quitting were statistically significantly lower for e-cigarette
users compared with nonusers (OR, 0.50; 95% CI, 0.40–0.63).
Grana et al79 explored predictors of quitting among a
national sample of smokers who participated in a study in
2011 and follow-up in 2012. Current e-cigarette use (past 30
days) at baseline did not predict a greater likelihood of having
quit at the follow-up (OR, 0.71; 95% CI, 0.35–1.46). In a second logistic regression model that included baseline cigarettes
per day, time to first cigarette, and intention to quit, in addition
to baseline current e-cigarette use, only intention to quit (OR,
5.59; 95% CI, 2.41–12.98) and cigarettes per day (OR, 0.97;
95% CI, 0.94–0.99) were significant predictors of having quit
at follow-up; current e-cigarette use remained nonsignificant
(OR, 0.76; 95% CI, 0.36–1.60).
Choi and Forster81 followed up a cohort of young adults in
Midwestern (recruited October 2010–March 2011 and followed
up for 1 year). Among those who were smoking cigarettes at

baseline, 11% of those who used e-cigarettes at least 1 day in
the past 30 days at baseline quit smoking at follow-up compared with 17% of smokers who never used e-cigarettes. In a
logistic regression controlling for demographics and baseline
cigarettes per day, baseline past 30-day e-cigarette use was not
a significant predictor of having quit at follow-up (OR, 0.93;
95% CI, 0.19–4.63; P=0.93). There was also no significant
change in the number of conventional cigarettes smoked per
day between those who did and did not use e-cigarettes (difference, 0.2 cigarettes per day; 95% CI, −3.72 to 4.18; P=0.91).
In a national cross-sectional sample, Popova and Ling82
found that adult smokers who ever used e-cigarettes were significantly less likely to be former smokers compared to those
who never used e-cigarettes (OR, 0.69; 95% CI, 0.52–0.94),
controlling for demographics (Lucy Popova, personal communication). In an examination of only those who tried to
quit, those who ever used e -cigarettes were significantly less
likely to be former smokers than never users (adjusted OR,
0.61; 95% CI, 0.45–0.83).
Combining these results in a random-effects meta-analysis
(Table 2) yields a pooled OR of 0.61 (95% CI, 0.50–0.75),
indicating that e-cigarette use in the real world is associated
with significantly lower odds of quitting smoking cigarettes.
A limitation of 3 of these studies4,80,82 is that they did not control for level of nicotine dependence. It is possible that more
dependent smokers, who would have more difficulty quitting
in general, would be the ones who would be more likely to
experiment with e-cigarettes, which could contribute to the
finding that e-cigarette use is associated with a lower quit rate.

Clinical Trials
Four clinical trials (2 with very small samples) examined
the efficacy of e-cigarettes for smoking cessation.83–86 Three
trials83-85 did not have a control group who were not using
e-cigarettes. The other study86 compared e-cigarette efficacy
to a standard-of-care regimen with a 21-mg nicotine patch.
None of the trials were conducted with the level of behavioral support that accompanies most pharmaceutical trials for
smoking cessation.
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ones had to be sent frequently). An author on all of these
studies, R. Polosa, served as a consultant for the Arbi Group
SRL, the manufacturer of the Categoria e-cigarette used in
the study, beginning in February 2011.
Bullen et al86 conducted a randomized, controlled, clinical trial of e-cigarettes compared with medicinal NRT in
Auckland, New Zealand. Adult smokers motivated to quit
were randomized to the 3 study arms (16-mg e-cigarette,
21-mg NRT patch, no-nicotine e-cigarette). Voluntary telephone counseling was offered to all subjects. Subjects were
observed at baseline, 1 week (quit day), 12 weeks, and 6
months. Fifty-seven percent of participants in the nicotine
e-cigarettes group reduced their cigarettes per day by ≥50%
at 6 months compared with 41% in the patch group (P=0.002)
and 45% in the nonnicotine e-cigarette group (P=0.08). Those
randomized to the nicotine patch group were less adherent to
the treatment (46%) than the 16-mg e-cigarette group (78%)
and the no-nicotine e-cigarette group (82%). Of note, the
study methodology may have introduced bias against success
in the nicotine patch group because e-cigarettes were mailed
for free directly to participants randomized to either the nicotine or no-nicotine e-cigarette group, whereas participants in
the patch group were mailed cards redeemable for nicotine
patches at a pharmacy and vouchers to cover the modest fee.
Therefore, although the protocol for providing the patches
represented “usual care” for New Zealand quit-line callers,
this procedure may have introduced bias against NRT, making
it difficult to view the study as a head-to-head comparison of
e-cigarettes and NRT for cessation. There were no statistically
significant differences in biochemically confirmed (breath
CO) self-reported continuous abstinence from quit day to the
6-month follow-up between the nicotine e-cigarette (7.3%),
nicotine patch (5.8%), and nonnicotine e-cigarette (4.1%).
Neither Capponnetto et al84 nor Bullen et al86 found effects
of e-cigarette use on quitting beyond what is seen in unassisted
or low-assistance studies of smokers using NRT to quit.88 In
determining the effectiveness of smoking cessation therapy,
active drug is considered efficacious when it outperforms placebo; therefore, the evidence to date from clinical trials does
not demonstrate that e-cigarettes are efficacious for cessation.
However, it is possible that e-cigarettes even without nicotine act as substitutes for the sensory and behavioral effects
of conventional cigarettes. If this is the case, the nonnicotine
placebo e-cigarette would be considered an active treatment
condition and, as discussed previously, has been shown to
reduce withdrawal symptoms.59,60,63,89 Important limitations
of the current research include the use of e-cigarettes that
deliver relatively low levels of nicotine and the provision of
minimal behavioral counseling. Another important limitation of studies assessing the effectiveness of e-cigarettes for
smoking cessation is that, because they are not approved as
cessation therapy, there are no therapeutic instructions for
using them as replacements or to quit smoking (eg, dosage
tapering, duration of use, how to combine them with behavioral strategies, guidance for discontinuation).
In contrast to the assumption that e-cigarettes would function as a better form of NRT, population-based studies that
reflect real-world e-cigarette use found that e-cigarette use is
not associated with successful quitting; all4,79,80,82 had point

Polosa et al83 conducted a proof-of-concept study in Italy in
2010 with smokers18 to 60 years of age not intending to quit in
the next 30 days. Subjects were offered Categoria e-cigarettes
and instructed to use up to 4 cartridges (7.4-mg nicotine content) per day as desired to reduce smoking and to keep a log
of cigarettes per day, cartridges per day, and adverse events.
Six-month follow-up was completed with 68% of participants
(27 of 40): 13 were using both e-cigarettes and tobacco cigarettes, 5 maintained exclusive tobacco cigarette smoking, and
9 stopped using tobacco cigarettes while continuing to use
e-cigarettes. Cigarette consumption was reduced by at least
50% in the 13 dual users (25 cigarettes per day at baseline
to 6 cigarettes per day at 6 months; P<0.001). Polosa et al87
continued follow-up of this sample at 18 and 24 months with
23 subjects (58% of the original 40 enrolled). Among the 23
participants who completed a 24-month visit, 18 continued to
smoke, and 11 had reduced cigarette consumption by ≥50%
with a statistically significant reduction from an average of 24
to 4 cigarettes per day (P=0.003). Five participants had quit
tobacco cigarettes at 24 months. Study limitations included
the use of a poor-quality product and the lack of a comparison
or control group, which could make it difficult to determine
whether quit rates achieved were not due to chance.
Caponnetto et al85 conducted a similar study with 14 smokers with schizophrenia not intending to quit in the next 30 days.
Participants were provided the same Categoria e-cigarette,
and carbon monoxide, product use, number of cigarettes
smoked, and positive and negative symptoms of schizophrenia were assessed at baseline and 4, 8, 12, 24, and 52 weeks.
Seven of 14 participants (50%) sustained a 50% reduction in
the number of cigarettes per day smoked at week 52, and the
median of 30 cigarettes per day decreased to 15 cigarettes per
day (P=0.018). Sustained abstinence from smoking occurred
with 2 participants (14.3%) by week 52. Positive and negative aspects of schizophrenia were not increased after smoking cessation. The most common outcome was dual use of
e-cigarettes with conventional cigarettes. Study findings are
not generalizable to smokers with mental illness because of
the very small sample size and lack of a control group.
Caponnetto et al84 also conducted a randomized,
quasi-controlled trial to examine the efficacy of e-cigarettes
of different strengths for smoking cessation and reduction in
3 study arms: 12 weeks of treatment with the 7.2-mg nicotine
e-cigarette, a 12-week nicotine-tapering regimen (6 weeks of
treatment with a 7.2-mg e-cigarette and 6 weeks with a 5.4-mg
e-cigarette), and a 12-week treatment with a nonnicotine
e-cigarette. Similar reductions in the median cigarettes per
day were seen at all study visits for all 3 treatment arms (7–10
cigarettes per day at 1 year). There was no statistically significant difference in 6-month or 1-year quit rate among the 3
conditions (1-year rates: 4% for placebo e-cigarette users, 9%
for low-nicotine e-cigarette users, and 13% for high-nicotine
e-cigarette users). The authors noted that those who initiated
quitting in the first few weeks of the study stayed quitters,
whereas those who did not remained dual users throughout
the study. Twenty-six percent of quitters continued to use
e-cigarettes at 1 year. Problems with the study include the
lack of a control group not using e-cigarettes and noted lack
of product quality (the devices malfunctioned often, and new
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estimates of the odds of quitting of <1.0. The 1 clinical trial
examining the effectiveness of e-cigarettes (both with and
without nicotine) compared with the medicinal nicotine patch
found that e-cigarettes are no better than the nicotine patch
and that all treatments produced very modest quit rates without counseling.86 Taken together, these studies suggest that
e-cigarettes are not associated with successful quitting in general population-based samples of smokers.

additional cigarettes per day. Thus, if dual use of e-cigarettes
and cigarettes results in reductions in the number of cigarettes per day for current smokers, any reduction malignancy
risk will be less than proportional to the reduction in cigarette consumption because of the (likely larger) importance
of duration of smoking.

Health Implications of Cigarette
Reduction in the Context of Dual Use

First and foremost, clinicians must support a smoker’s quit
attempt and try to ensure any that advice given does not
undermine their motivation to quit. Clinicians should follow
the 5 A’s of evidence-based treatment: ask, advise, assess,
assist, and arrange.104 They should assess their patient’s
motivation and readiness to quit and recommend a treatment
plan that should include setting a quit date and obtaining cessation counseling and, if appropriate, conventional smoking
cessation medications. The safest and most proven smoking
cessation pharmacotherapies are the nicotine replacement
medications varenicline and bupropion, which have been
approved by the US Food and Drug Administration (FDA).
Referral to a free telephone quit line (eg, 1-800-QUIT-NOW)
or another counseling support program enhances the effectiveness of smoking cessation medications.104
If a patient has failed initial treatment, has been intolerant of
or refuses to use conventional smoking cessation medication,
and wishes to use e-cigarettes to aid quitting, it is reasonable
to support the attempt. However, subjects should be informed
that, although e-cigarette aerosol is likely to be much less
toxic than cigarette smoking, the products are unregulated,
contain toxic chemicals, and have not been proven as cessation devices. The patient should also be advised not to use
the product indoors or around children because studies show
that bystanders may be exposed to nicotine and other toxins
(at levels much lower than cigarettes) through passive exposure to the e-cigarette aerosol. Because there are no long-term
safety studies of e-cigarette use, patients should be urged to
set a quit date for their e-cigarette use and not plan to use it
indefinitely. It is also important to stress that patients should
quit smoking cigarettes entirely as soon as possible because
continued cigarette smoking, even at reduced levels, continues to impose tobacco-induced health risks (particularly for
cardiovascular disease).

What to Tell Patients About
E-Cigarettes and Cessation

Among adults, reductions in cigarettes per day were observed
in several of the clinical studies83,84,86 and in 1 population-based
study4 among those who did not quit. Reduction in cigarettes
smoked per day could have benefit if it promotes subsequent
cessation, as has been found with NRT,90 but this pattern has
not yet been seen with e-cigarettes. In the cigarette reduction
analyses presented in some of the studies, many participants
were still smoking about half a pack cigarettes per day at the
end of the study.
Both duration (years of cigarette use) and intensity (cigarettes per day) determine the negative health effects of smoking.91 People who stop smoking at younger ages have lower
age-adjusted mortality compared with those who continued to
smoke later into adulthood.92 Findings for decreased smoking
intensity have been less consistent, with some studies showing
lower mortality with reduced daily cigarette consumption93
and others not finding a significant overall survival benefit.94
The 2014 report of the US Surgeon General concluded that
“reducing the number of cigarettes smoked per day is much
less effective than quitting entirely for avoiding the risks of
premature death from all smoking-related causes of death.”95
Use of electronic cigarettes by cigarette smokers to cut down
on the number of cigarettes smoked per day is likely to have
much smaller beneficial effects on overall survival compared
with quitting smoking completely.
This situation is particularly likely to exist for cardiovascular disease because of the highly nonlinear dose-response
relationship between exposure to fine particles and the risk of
cardiovascular disease.53,96 Light smoking, even 1 to 4 cigarettes per day, is associated with markedly elevated risk of cardiovascular disease.97 In addition, e-cigarettes deliver loads of
fine particles similar to those of conventional cigarettes.
The relative risk of death from lung cancer increases with
years smoked and cigarettes per day,98 as well as pancreatic
cancer99 and esophageal cancer.100 The relative risk of both
lung cancer and bladder cancer levels off after a certain number of cigarettes per day,101 suggesting that above a certain
intensity, the specific levels of exposure may not cause significant differences in risk for these cancers. Doll and Peto102
found a dose-response relationship between duration of
smoking and number of cigarettes smoked per day and risk
of lung cancer, with models suggesting the impact of duration to be greater than that of intensity. Using participants
from the Cancer Prevention Study II, Flanders et al103 found a
greater increase in lung cancer mortality with a greater duration of cigarette smoking compared with a greater intensity
of smoking. Overall, these data suggest that lung cancer mortality increases more with additional years of smoking than

Tobacco Industry and Involvement
By 2013, the major tobacco companies had purchased or
developed e-cigarette products (Table 3).
There is no evidence that the cigarette companies are
acquiring or producing e-cigarettes as part of a strategy to
phase out regular cigarettes, even though some claim to want
to participate in “harm reduction.” Lorillard CEO Murray
Kessler stated in an interview with the Wall Street Journal that
e-cigarettes will provide smokers an unprecedented chance to
reduce their risk from cigarettes.105 He also published an op-ed
in USA Today on September 23, 2013, stating: “E-cigarettes
might be the most significant harm-reduction option ever
made available to smokers.”106 Shortly before this op-ed was
published, however, Lorillard won approval from the US
FDA to market new nonmentholated Newport conventional
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Table 3. Tobacco Companies That Have Acquired or Created
E-Cigarette Companies and Brands (as of January 2014)
Acquired E-Cigarette
Company

E-Cigarette Brand(s)

GreenSmoke

Mark Ten

No

Vuse

Lorillard

Blu Cigs, Inc

Blu

British American Tobacco

CN Creative

Vype

Tobacco Company
Altria Inc
Reynolds American Inc

Imperial Tobacco
Swisher

Dragonite Holdings Ltd

Ruyan

No

E-Swisher

Some countries (including Brazil, Singapore, Canada,
the Seychelles, and Uruguay) have prohibited the sale of
e-cigarettes, and many others are developing policies.1 The
United States, European Union, and United Kingdom illustrate the range of regulatory approaches being developed.

The United States
In the United States, as of March 2014, e-cigarette products
remained unregulated by any federal authority, particularly the
US FDA. The Sottera Inc case ruling that was upheld on appeal
in the US court found that e-cigarettes could be regulated as
tobacco products unless they are marketed with health and
therapeutic claims.113 The US FDA has stated its intent to assert
(“deem”) authority over e-cigarettes but has yet to act. The US
FDA does not have the authority to regulate where e-cigarettes
are used; that is the domain of state and local governments,
where almost all activity on smoke-free laws has occurred.
Since e-cigarettes entered the US market in 2008, there
has been a rapid increase in the number of municipalities and
states that have adopted legislation regulating where e-cigarettes can be used and laws restricting sales to minors. As of
March 2014, 27 states had laws restricting sales to minors,
1 state (Minnesota) taxed e-cigarettes as tobacco products,
and 3 states (New Jersey, North Dakota, and Utah) and
>100 municipalities (including New York, Los Angeles, San
Francisco, and Chicago) prohibited the use of e-cigarettes in
100% 
smoke-free indoor environments.114 An additional 9
states restricted e-cigarettes in other venues such as school
district property, Department of Corrections/prisons, public
educational facilities and grounds, and commuter transit systems.114 Some local and statewide smoke-free laws enacted
before the introduction of e-cigarettes include language that
could be interpreted as including e-cigarettes.

E-cigarette indicates electronic cigarette.

cigarettes, expanding their cigarette line while touting their
ability to offer a product they claim reduces harm from cigarettes. This allows the cigarette companies to have it both
ways. (Likewise, after evaluating the cigarette companies’
internal documents and public positions on snus [a form of
moist snuff tobacco in a pouch popular in Sweden] as “harm
reduction” in Europe, Gilmore et al107 found that they were
entering the snus market107 and adopting “harm reduction”
rhetoric108 to protect their cigarette business as long as possible.) As noted in the 2010 Surgeon General’s report,109 the
tobacco industry has used every iteration of cigarette design
to undermine cessation and prevention.
The tobacco companies address e-cigarette issues as part of
their policy agenda. As they did beginning in the 1980s,110,111
they continue to engage in creating and supporting “smokers’ rights” groups, seemingly independent groups that
interact with consumers directly on political involvement in
support of their agenda.111 Altria and R.J. Reynolds Tobacco
Company maintain Web sites called Citizens for Tobacco
Rights and Transform Tobacco. E-cigarette news and action
alerts are featured on the home pages of these websites and
include instructions for taking action against bills designed
to include e-cigarette use in smoke-free laws. E-cigarette
companies engage in similar tactics, using the same political and public relations strategies as the tobacco companies
(most notably featuring organized “vapers” like the organized
smokers). They also use social media that is tightly integrated
with their product marketing campaigns to press their policy agenda.22 These strategies were successfully deployed
in Europe to convince the European Parliament to substantially weaken the proposed EU Tobacco Product Directive in
October 2013.112

European Union Tobacco Product Directive
In February 2014, the European Parliament approved a
revised European Union Tobacco Product Directive that regulates e-cigarettes with nicotine concentrations up to 20 mg/mL
(an amount equal to that in a pack of cigarettes) as tobacco
products.115 E-cigarettes with higher nicotine concentrations
or intended therapeutic uses will be regulated as medical
devices.116 The directive stipulates that e-cigarettes must be
childproof and that packaging must include information about
ingredients, adverse effects, and health warnings.115 Refillable
cartridges are allowed as long as their volume does not exceed
2 mL (but could be banned by the European Commission if
at least 3 member states prohibit them on the basis of risks to
human health).115 Marketing and advertising restrictions will
mirror those of tobacco products.115

Current State of Global
Regulation (March 2014)
Like e-cigarette products, the policy environment related to
e-cigarettes is rapidly developing despite the fact that the science is just emerging. Policy makers in many countries are
under considerable pressure to provide regulatory guidance
regarding e-cigarettes, often on the basis of the assumption that
e-cigarettes will contribute to reducing the harms of smoking
either by serving as a smoking cessation aid or by replacing
combusted cigarettes. The data reviewed here, together with
evidence of dual use and youth initiation of e-cigarette use, do
not demonstrate any hypothesized harm-reducing effect.

The United Kingdom
In the United Kingdom, the Medicines and Healthcare Products
Regulatory Agency announced a plan to regulate e-cigarettes as
medicines on the basis of the assumption that e-cigarettes function like NRTs for smokers wishing to cut down or quit.78 As of
January 2014, Medicines and Healthcare Products Regulatory
Agency policies did not include any restrictions on e-cigarette
marketing.117 The antismoking advocacy group Action on
Smoking and Health UK has announced that it “does not
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television and radio in many countries that have long banned
similar advertising for cigarettes and other tobacco products
and may be indirectly promoting smoking conventional cigarettes. Although it is reasonable to assume that, if existing
smokers switched completely from conventional cigarettes
(with no other changes in use patterns) to e-cigarettes, there
would be a lower disease burden caused by nicotine addiction,
the evidence available at this time, although limited, points
to high levels of dual use of e-cigarettes with conventional
cigarettes, no proven cessation benefits, and rapidly increasing youth initiation with e-cigarettes. Although some cite a
desire to quit smoking by using the e-cigarette, other common
reasons for using the products are to circumvent smoke-free
laws and to cut down on conventional cigarettes, which may
reinforce dual use patterns and delay or deter quitting.
The trajectory of the dual use pattern among adults or children is unclear, but studies of youth find that as many as one
third of youth who use e-cigarettes have never smoked a conventional cigarette. Nicotine is a highly addictive substance
with negative effects on animal and human brain development,
which is still ongoing in adolescence.120–123 Furthermore, high
rates of dual use may result in greater total public health burden and possibly increased individual risk if a smoker maintains an even low-level tobacco cigarette addiction for many
years instead of quitting.
Although data are limited, it is clear that e-cigarette emissions
are not merely “harmless water vapor,” as is frequently claimed,
and can be a source of indoor air pollution. Smoke-free policies protect nonsmokers from exposure to toxins and encourage
smoking cessation.124 One hundred percent smoke-free policies
have larger effects on consumption and smoking prevalence,125
as well as hospital admissions for myocardial infarction, stroke,
and other cardiovascular and pulmonary emergencies,126 than
weaker policies. Introducing e-cigarettes into clean air environments may result in population harm if use of the product
reinforces the act of smoking as socially acceptable or if use
undermines the benefits of smoke-free policies.

consider it appropriate to include e-cigarettes under smokefree
regulations,”118 supporting one of the e-cigarette companies’
key marketing messages that e-cigarettes can be used everywhere without the restrictions and social stigma of smoking.3,119

Policy Recommendations
E-cigarettes deliver lower levels of some of the toxins found
in cigarette smoke. Main concerns about the potential of
e-cigarettes to make a contribution to reducing the harm
caused by cigarette smoking arise from effects on youth, dual
use with cigarettes resulting in delayed or deferred quitting
(among both adults and youth), and renormalization of smoking behavior.
The ultimate effect of e-cigarettes on public health will
depend on what happens in the policy environment. These
policies should be implemented to protect public health:
• Prohibit the use of e-cigarettes anywhere that use of conventional cigarettes is prohibited.
• Prohibit the sale of e-cigarettes to anyone who cannot
legally buy cigarettes or in any venues where sale of conventional cigarettes is prohibited.
• Subject e-cigarette marketing to the same level of restrictions that apply to conventional cigarettes (including no
television or radio advertising).
• Prohibit cobranding e-cigarettes with cigarettes or marketing in a way that promotes dual use.
• Prohibit the use of characterizing flavors in e-cigarettes,
particularly candy and alcohol flavors.
• Prohibit claims that e-cigarettes are effective smoking
cessation aids until e-cigarette manufacturers and companies provide sufficient evidence that e-cigarettes can be
used effectively for smoking cessation.
• Prohibit any health claims for e-cigarette products until
and unless approved by regulatory agencies to scientific
and regulatory standards.
• Establish standards for regulating product ingredients
and functioning.
In addition to being important in their own right, should
these policies be put in place together with polices designed
to make combustible tobacco products (eg, cigarettes, cigars,
cigarillos) less desirable and available, it is possible that current conventional cigarette smokers who will not quit nicotine
would shift to e-cigarettes without major dual use or youth
initiation to nicotine addiction with e-cigarettes. Absent
this change in the policy environment, it is reasonable to
assume that the behavior patterns that have been observed
for 
e-cigarettes will persist, which makes it unlikely that
they will contribute to reducing the harm of tobacco use and
could increase harm by perpetuating the life of conventional
cigarettes.
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E

lectronic cigarettes (E-cigarettes)
are devices that deliver nicotine
to a user by heating and converting to
an aerosol a liquid mixture typically
composed of propylene glycol, vegetable glycerin, flavoring chemicals, and
nicotine1 (Figure). E-cigarette use doubled in just 1 year among both adults
and children, from 3.4% to 6.2% in
adults (2010–2011) and 3.3% to 6.8%
in youth (2011–2012), with high levels
of dual use with tobacco cigarettes.1
Although most youth using e-cigarettes
are dual users, up to one third of adolescents who tried an e-cigarette have
never smoked a conventional cigarette,
indicating that some youth are initiating use of the addictive drug nicotine
with e-cigarettes.1
E-cigarettes are aggressively advertised on television, on the radio, on the
Internet, and in magazines, and e-cigarettes companies sponsor sporting
events and music festivals.1 E-cigarette
advertising is very similar to cigarette
advertising from the 1950s and 1960s,
and e-cigarette products come in kidfriendly flavors (including grape,
chocolate, bubble gum, and gummy
bear). E-cigarette advertising promises

to deliver nicotine, the addictive drug
in cigarettes, without the toxic chemicals produced by burning tobacco
cigarettes and without exposing others to secondhand smoke. Marketing
for e-cigarettes often describes them
as emitting only “harmless water
vapor.”1 This message is often coupled
with claims that one can “smoke” anytime and anywhere, often with a list
of places where tobacco smoking is
restricted, including restaurants, bars,
offices, and airplanes.

What Is Known About
E-Cigarettes?
The claim that e-cigarettes emit only
harmless water vapor is not true.1
Although e-cigarette aerosol delivers
lower levels of many toxins than cigarette smoke, the aerosol still contains
nicotine, ultrafine particles, other toxic
chemicals, and carcinogens. Users
inhale a heated propylene glycol or
glycerin-based solution for which there
are no long-term studies. A short-term
exposure study showed that 5 minutes
of e-cigarette use resulted in a significant increase in airway flow resistance,
which, although of unknown clinical

significance, does not support the claim
the product is harmless.2
There is poor correlation between
labeled and actual nicotine content, as
well as varying levels of other chemicals and toxicants in the e-liquid and
aerosol.1 Nonsmokers (persons who
do not use tobacco cigarettes or e-cigarettes) who are exposed to the exhaled,
or secondhand, e-cigarette aerosol
have measurable levels of the nicotine
metabolite cotinine in their blood.1
If someone switched completely
from tobacco cigarettes to only using
e-cigarettes, he or she would inhale
fewer toxic chemicals to get the same
dose of nicotine. However, most e-cigarette users continue to smoke tobacco
cigarettes (dual use). Because the
effects of smoking on the heart, blood,
and blood vessels occur at very low levels of smoking (and even secondhand
smoke),3 e-cigarette users are unlikely
to experience any benefit in terms of
reduced rates of cardiovascular disease. Even cancer risk, which depends
to some extent on smoking intensity
(cigarettes per day), depends in large
part on duration (years of smoking).4,5
Thus, use of electronic cigarettes to cut
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Figure. Electronic cigarettes (e-cigarettes) come in many forms and are often not called
e-cigarettes by users. Other names include e-hookah, shisha pens, and vape pens
(reproduced from Grana et al).1

down on number of cigarettes smoked
per day is likely to have much smaller
beneficial effects on overall survival
than quitting smoking completely.

What Is Known About
E-Cigarettes and
Smoking Cessation?
E-cigarettes have not been approved
in the United States as cessation aids,
and as of March 2014, none of the
e-cigarette companies had submitted
applications to the US Food and Drug
Administration to approve them as cessation aids.
Nevertheless, many companies
directly or indirectly market the products as helpful for smoking cessation.
Many news stories report testimonials
from people who say that e-cigarettes
helped them quit smoking.
Studies with convenience samples
of e-cigarette users show that people
use e-cigarettes to try to quit smoking
cigarettes.1 In a randomized trial comparing the effects of the use of nicotine
e-cigarette, nonnicotine e-cigarette,
and a nicotine patch, neither nicotinecontaining or nonnicotine e-cigarettes
outperformed the patch, although the
users reported liking e-cigarettes better than the patch. As of March 2014, 5
population-based studies had examined

the relationship between e-cigarette use
and quitting smoking. Because these
studies did not measure whether people
were using e-cigarettes as a smoking
cessation aid or other reasons for use
such as to circumvent smoke-free laws,
they did not directly test the efficacy of
e-cigarettes as smoking cessation aids.
These 5 studies taken together, however, showed that smokers who used
e-cigarettes were less likely to quit
smoking than smokers who did not use
e-cigarettes.1

What Can Clinicians
Do When Patients Want
to Use E-Cigarettes
to Quit Smoking?
A patient who asks a clinician about
using the e-cigarette for quitting smoking may be signaling readiness to quit
smoking. It is most important to support the patient’s quit attempt and to
try to ensure that any advice given does
not undermine the patient’s motivation
to quit smoking. Use the opportunity
to learn about the patient’s motivation
to quit, to discuss past experience with
cessation, and to encourage and facilitate evidence-based treatment such as
smoking cessation counseling (including use of a tobacco telephone quit
296

line), approved nicotine replacement
therapies (eg, patch, gum, or inhaler),
and oral nonnicotine medications such
as Chantix (varenicline) or Zyban
(bupropion),6 particularly if evidencebased treatments have not been used
correctly in the past.
If someone is already using e-cigarettes to quit smoking, support the quit
attempt, and encourage him or her to
quit all tobacco cigarette use, emphasizing the lack of reduction in health risks
from dual use. Inform him or her that
e-cigarettes are not approved by the
US Food and Drug Administration for
smoking cessation. The limited research
published to date has not proven that
electronic cigarettes are effective smoking cessation aids. Inform patients that
e-cigarettes are unregulated and that
users cannot be sure what they are
exposed to. Given the lack of knowledge about long-term risks and potential
harms, patients should also be urged to
set a quit date for their e-cigarette use.

Policy Recommendations
Smoke-free policies are a critical intervention both to protect nonsmokers and
to support smoking cessation attempts.
To avoid reversing the effectiveness
of these policies, e-cigarettes should
not be used anyplace where smoking
cigarettes is not allowed (including in
homes that are smoke-free). There is no
reason to reintroduce toxins into clean
indoor air environments. As of March
2014, more than 100 communities
(including New York, Los Angeles, San
Francisco, and Chicago) and 3 states
(New Jersey, North Dakota, and Utah)
included e-cigarettes in their clean
indoor air laws.1
As of March 2014, e-cigarettes were
not regulated by the US Food and Drug
Administration. The product should be
regulated by the US Food and Drug
Administration, and therapeutic claims
(eg, that they are effective for smoking cessation) should be prohibited
until such time that the e-cigarette
companies provide evidence that, as
actually used, e-cigarettes improve cessation success. To prevent youth initiation, e-cigarette advertising should be
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subject to the same restrictions (including being prohibited on television and
radio) as cigarette advertising, and the
use of flavors should be prohibited.
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ABSTRACT
BACKGROUND
Novel nicotine delivery products, such as electronic cigarettes (e-cigarettes), have dramatically grown in popularity despite limited data on safety and
benefit. In contrast, the similar U.S. Food and Drug Administration (FDA)-approved nicotine inhaler is rarely utilized by smokers. Understanding this
paradox could be helpful to determine the potential for e-cigarettes as an alternative to tobacco smoking.

OBJECTIVE
To compare the e-cigarette with the nicotine inhaler in terms of perceived benefits, harms, appeal, and role in assisting with smoking cessation.

DESIGN
A cross-over trial was conducted from 2012 to 2013

PARTICIPANTS/INTERVENTIONS
Forty-one current smokers age 18 and older used the e-cigarette and nicotine inhaler each for 3 days, in random order, with a washout period in between.
Thirty-eight participants provided data on product use, perceptions, and experiences.

MAIN MEASURES
The Modified Cigarette Evaluation Questionnaire (mCEQ) measured satisfaction, reward, and aversion. Subjects were also asked about each product’s
helpfulness, similarity to cigarettes, acceptability, image, and effectiveness in quitting smoking. Cigarette use was also recorded during the product-use
periods.

KEY RESULTS
The e-cigarette had a higher total satisfaction score (13.9 vs. 6.8 [p < 0.001]; range for responses 3–21) and higher reward score (15.8 vs. 8.7 [p <
0.001]; range for responses 5–35) than the inhaler. The e-cigarette received higher ratings for helpfulness, acceptability, and “coolness.” More subjects
would use the e-cigarette to make a quit attempt (76 %) than the inhaler (24 %) (p < 0.001). Eighteen percent (7/38) of subjects abstained from smoking
during the 3-day periods using the e-cigarette vs. 10 % (4/38) using the inhaler (p = 0.18).

CONCLUSION
The e-cigarette was more acceptable, provided more satisfaction, and had higher perceived benefit than the inhaler during this trial. E-cigarettes have the
potential to be important nicotine delivery products owing to their high acceptance and perceived benefit, but more data are needed to evaluate their actual
efficacy and safety. Providers should be aware of these issues, as patients will increasingly inquire about them.
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1. The public health impact of tobacco
smoking in the UK
1.1 Background: Mortality and morbidity from smoking in adults, children, and the
fetus
Smoking is the largest avoidable cause of death and serious disability in the UK and
most other developed countries, and a global health threat. There are about one billion
smokers worldwide, of whom about half will die prematurely as a direct consequence of
their smoking, unless they quit.[1] In the UK around one in five adults, or about ten
million people, are current smokers,[2, 3] five million of whom are expected to die
prematurely from smoking, losing a total of around 100 million years of life.[4] Smoking
currently accounts for around 100,000, or about one in six, deaths each year in the
UK.[5]
Smoking causes around 85% of the approximately 40,000 cases of (and deaths from)
lung cancer in the UK each year,[6] and contributes to the development of many other
cancers, including oral cavity cancer, oesophageal and gastric cancer, kidney and
bladder cancers, and pancreatic cancer.[7] Smoking also accounts for about 85% of the
23,000 deaths from chronic obstructive pulmonary disease (COPD) each year in the
UK, and about 25,000 of the more than 200,000 deaths from cardiovascular disease.[5]
Smoking also increases the risk of pneumonia, asthma exacerbation,[7] and a wide
range of other adverse health effects.[8]
Exposure to second-hand smoke (also referred to as passive smoking) also causes
significant harm. Among adults, passive smoking causes thousands of deaths from
lung cancer, cardiovascular disease and COPD.[9] Passive exposure of children
increases the risk of sudden infant death syndrome, lower respiratory infections,
asthma and wheezing illness, meningitis and middle ear disease.[10] Smoking during
pregnancy harms the fetus, increasing the risk of premature birth, low birth weight, fetal
anomalies, and fetal mortality.[10]

1.2 Contribution of smoking to social inequalities in health and poverty
Smoking is strongly associated with socioeconomic disadvantage, and in most high
income countries the prevalence of smoking is considerably higher among more
deprived people than in those from affluent backgrounds.[11] In the UK, the unemployed
are twice as likely to be smokers compared to employed people,[12] and smoking is
highly prevalent among the homeless,[13] those in prison,[14] and other marginalised or
otherwise highly disadvantaged groups. Smoking is also more than twice as prevalent
among people with mental disorders than in the general population, and has changed
little over the past 20 years, in contrast to the progressive decline in smoking
4
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prevalence in the general population.[15] Smokers in disadvantaged groups have also
typically started to smoke at a younger age, smoke more cigarettes per day, and take
in more nicotine from each cigarette.[16] Smoking thus strongly exacerbates health
inequalities.[17]

2. Electronic cigarettes
2.1 Short history and description of products on the market
Electronic cigarettes (also known as e-cigarettes or electronic nicotine delivery systems
(ENDS)) were invented in China in 2003[18] and designed to provide inhaled doses of
vaporized nicotine.[19] Electronic cigarettes were first introduced to Europe in about
2005 and become increasingly popular since. The products have evolved and improved
considerably, such that while most early models resembled cigarettes in shape and
size[19] (sometimes referred to a ‘cigalikes’, figure 1), many later ENDS models are
larger, at about the size of a conventional fountain pen, and are known (among other
terms) as ‘personal vapourisers’, or PVs (figure 2).
Electronic cigarettes typically comprise a re-chargeable lithium ion battery, and a
battery powered atomiser which produces vapour by heating a solution of nicotine,
usually in propylene glycol or glycerine, held in a (often refillable) cartridge in the device
(figure 1). Drawing air through the e-cigarette triggers the heater to create vapour which
contains nicotine and is inhaled by a smoker the same way as smoke from
conventional cigarettes. Producing nicotine vapour from a solution rather than by
burning tobacco means that electronic cigarette vapour is free from almost all of the
many toxic chemicals that accompany nicotine in cigarette smoke. Not all electronic
cigarettes include nicotine; some simply produce vapour for inhalation, but these are
not popular among users.[20]

Figure 1: An electronic cigarette (reproduced from Polosa et al. A fresh look at tobacco harm reduction:
[19]
the case of electronic cigarettes )
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Figure 2: an example of a personal vapouriser (from Wikipedia, http://en.wikipedia.org/wiki/File:Ecigarette.jpg)

2.2 Nicotine content, delivery and pharmacokinetics
Evidence on the content and emission of electronic cigarettes is limited. As nicotine is
the addictive substance in tobacco cigarettes, nicotine delivery from electronic
cigarettes is essential if these products are to be effective for smoking cessation or
harm reduction. There are three key elements that influence nicotine delivery from ecigarette vapour to human body: the nicotine content in the cartridge, which determines
the amount of nicotine vapourised; the efficacy of vaporization, which affects levels of
nicotine transferred from a cartridge into aerosol; and the bioavailability of nicotine,
which determines the dose and speed of absorption of nicotine from the aerosol and
subsequent transfer into the blood stream and hence to nicotine receptors in the brain.
[21]
All of these characteristics vary across brands, manufacturers, and product designs.
Smoking a cigarette delivers nicotine throughout the lung and leads to absorption into
both the systemic venous circulation from the oropharynx and large airways, and the
pulmonary circulation from the small airways and alveoli. The latter route of absorption
generates a rapid peak in systemic arterial nicotine levels and hence rapid delivery to
the brain.[22] No other nicotine product has yet been demonstrated to mimic the speed
and high dose delivery characteristics of cigarettes. Since nicotine absorbed from the
intestine is heavily metabolised on first pass through the liver, conventional nicotine
replacement therapy (NRT) products rely on venous absorption from skin, nose or
mouth, which avoid this hepatic metabolism but produce relatively low plasma levels,
relatively slowly.[23] It is not yet clear whether electronic cigarettes produce vapour that
is sufficiently fine to reach the alveoli, but available pharmacokinetic data suggests that
absorption is primarily from the upper airway, that is, slower than a cigarette, and
achieving systemic venous blood levels of similar order of magnitude to a conventional
NRT inhalator.[24] Data on the arterial nicotine levels achieved by electronic cigarettes is
not available.
6
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It is also evident however that different electronic cigarette products are highly variable
in the amount of nicotine they deliver in vapour,[21, 25] and that the nicotine content
indicated on a cartridge is not a reliable guide to likely nicotine delivery.[25] Although
there have been concerns that use of electronic cigarettes could lead to an overdose of
nicotine, a study carried out using electronic cigarette brands available in the UK
suggests that there is low risk of overdose of nicotine or even inhaling toxic doses of
nicotine using electronic cigarettes.[25] Newer generation PV devices may deliver higher
doses of nicotine, but the absorption kinetics still indicate that absorption remains
almost, if not completely, via the systemic rather than pulmonary vasculature.[26]

2.3 Likely health effects relative to conventional cigarettes
The principal addictive component of tobacco smoke is nicotine. However, aside from
minor and transient adverse effects at the point of absorption, nicotine is not a
significant health hazard. Nicotine does not cause serious adverse health effects such
as acute cardiac events, coronary heart disease or cerebrovascular disease,[27, 28] and
is not carcinogenic.[29] The doses of nicotine delivered by electronic cigarettes are
therefore extremely unlikely to cause significant short or long-term adverse events.
Cigarettes deliver nicotine in conjunction with a wide range of carcinogens and other
toxins contained in tar, including nitrosamines, acetone, acetylene, DDT, lead,
radioactive polonium, hydrogen cyanide, methanol, arsenic and cadmium,[30] and
vapour phase toxins such as carbon monoxide.[7] In contrast, electronic cigarettes do
not burn tobacco, so any toxins in vapour arise either from constituents and
contaminants of the nicotine solution, and products of heating to generate vapour. The
principal component other than nicotine is usually propylene glycol, which is not known
to have adverse effects on the lung[31] but has not to our knowledge been tested in
models that approximate the repeated inhalation, sustained over many years, that
electronic cigarettes involve. We are aware of two cases of lipoid pneumonia attributed
to inhalation of electronic cigarette vapour, one in the peer-review literature[32] the other
a news report.[33]
Despite some manufacturers’ claims that electronic cigarettes are harmless there is
also evidence that electronic cigarettes contain toxic substances, including small
amounts of formaldehyde and acetaldehyde, which are carcinogenic to humans,[34] and
that in some cases vapour contains traces of carcinogenic nitrosamines, and some
toxic metals such as cadmium, nickel and lead.[34] Although levels of these substances
are much lower than those in conventional cigarettes,[34] regular exposure over many
years is likely to present some degree of health hazard, though the magnitude of this
effect is difficult to estimate.

2.4 Current trends in prevalence of electronic cigarette use
Worldwide use of electronic cigarettes has increased significantly over recent years,
but varies markedly between countries. In a recent study carried out in four countries,
7
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rates of ever use of electronic cigarettes were 15% in the US, 10% in the UK, 4% in
Canada and 2% in Australia, typically with higher rates among younger age groups.[35]
In another representative study carried out in the US in 2010-11, 21% of adult smokers
had ever used an electronic cigarette.[36] Increasing use of electronic cigarettes in the
US is also demonstrated clearly in data on trends in sales of electronic cigarettes
which, in the US for example, demonstrated strong growth in volume and value of sales
between 2012 and 2013 (figure 3).[37]

Figure 3: Electronic cigarette market changes in the US (adapted from Wells Fargo Securities)

There is evidence that in the US, use of electronic cigarettes has become more popular
among young people with ever use doubling between 2011 and 2012 from 3.3% to
6.8%, and current use increasing from 1.1% to 2.1%.[38, 39] Most of this increase has
occurred as a result of use by people who already use some form of tobacco product.
[38, 39]
In a more recent analysis of 2011-12 data from young people in the US,[40]
reported widely (including by the British Medical Journal)[41] to demonstrate gateway
effects into smoking, use was again almost entirely restricted to young people who
already smoked tobacco.[40]
The most recent survey in the European Union (EU) demonstrates lower levels of use
than in the US, with that in 2012, 7% of adults reporting in 2012 that they had tried an
electronic cigarette, though most respondents reported awareness of the product.[42]
Data for the UK demonstrates trends in use similar to those in the US, with data from
the Smoking Toolkit Study, a monthly survey of about 1800 adults including around 450
smokers, led by Professor Robert West at University College London.[43] Data released
in March 2014 demonstrates that electronic cigarette use, having increased rapidly
over the past two years, has now stabilised at around 17%.[44] Action on Smoking and
Health (ASH) has estimated that currently about 1.3 million people in the UK use
electronic cigarettes, and around 400,000 people have completely replaced smoking
with electronic cigarettes.[45] Electronic cigarettes are primarily used by current and
former smokers, and only about 0.5% of never smokers in Great Britain have tried the
product.[46] Use of electronic cigarettes is equally common across age and
socioeconomic groups.[47]
8

306

Electronic cigarettes

3. Harm reduction
3.1 What is harm reduction, and how does it apply to tobacco use?
Harm reduction is a strategy used widely in health policy to reduce harm to an
individual or society by modifying hazardous behaviours that are difficult, and in some
cases impossible, to prevent. Examples include requiring drivers to wear seatbelts,
promoting safer sexual practices, providing methadone to opiate addicts, and needle
exchanges to reduce the risk of blood-borne infection in intravenous drug users.[48]
Harm reduction policies have not to date been widely used in tobacco control, in which
policies have to date tended to be centred on promoting complete cessation of all
tobacco and nicotine use, with harm reduction limited to the introduction of cigarette
filters, and (largely discredited) limits on machine-smoked tar yields. While this overall
approach has achieved substantial success, with smoking prevalence having fallen
among adults from 45% to 20% over the past four decades,[49] the current 20%
prevalence translates into about ten million smokers at immediate and sustained risk of
premature death and disability. Conventional tobacco control approaches have by
definition failed in these people, for whom harm reduction approaches, to minimise
health harms until complete cessation can be achieved, are essential. The options for
harm reduction in tobacco control include cutting down on smoking, use of modified
cigarettes, smokeless tobacco products, nicotine replacement therapies, and more
recently electronic cigarettes.

3.1.1 Cutting down on smoking
Cutting down on smoking, that is, reducing the number of cigarettes smoked each day,
has been popular among smokers to reduce harm caused by cigarette smoking.
However, smokers who cut down typically compensate by changing their smoking
behaviour to extract higher doses of nicotine (and hence tar) from the cigarettes they
smoke, by taking more and/or deeper puffs of smoke from each cigarette.[50] This, and
the fact that the exposure-response curves for harm are not all linear (for example, for
cardiovascular disease risk increases dramatically with just one cigarette per day),[4, 51]
means that cutting down on the number of cigarettes smoked per day does not lead to
proportionate reductions in harm to health, if indeed to any.[52-55] There is benefit from
cutting down on the number of cigarettes smoked, but this arises primarily from the fact
that those who do so are more likely to make a quit attempt in the future.[56]

3.1.2 Modified cigarettes
Modified cigarettes, sometimes referred to as potentially reduced exposure products
(PREPS) have been promoted by the tobacco industry as an option to reduce risk. Low
tar and low nicotine cigarettes, which promised enjoyment of smoking and lower risk to
9
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health[57] were an early example of this, though in practice the low tar yields were
achieved by technologies such as filter ventilation which reduced machine-measured
tar yields rather than ‘real life’ tar delivery, and were in any case undermined by
compensatory smoking.[50] Marketed as an alternative to quitting,[57] low tar cigarettes
proved to be counterproductive to public health.
In addition to conventional filters, which may have led to a modest reduction in cancer
risk,[58] other potential modifications include more effective (activated charcoal) filters,
and heating rather than burning tobacco.[59-61] To date however, non-combustion
products have not proved commercially successful, and the extent to which minor
reductions in toxin exposure translate into tangible reductions in health hazard to
smokers remain far from certain.

3.1.3 Smokeless tobacco
Smokeless tobacco products, usually in the form of oral tobacco or nasal snuff, are
widely available and used around the world. Although some are associated with
significant health harms, including increased risks of nasal, oral or gastrointestinal
cancer, none causes lung cancer or COPD and all are substantially less hazardous
than smoked tobacco.[62] Since smokers who switch from smoked to smokeless
tobacco substantially reduce the hazard to their health from tobacco use, smokeless
products have great potential as a harm reduction option for smokers. The least
hazardous smokeless tobacco product in widespread use is Swedish snus, an oral
product that has been used in Sweden for decades.[62] However, with the exception of
Sweden, supply of snus or similar products is prohibited throughout the European
Union.

3.1.4 Nicotine replacement therapies (NRTs)
NRT comprises a group of medicinal nicotine products intended for use by smokers as
a substitute for tobacco while attempting to quit smoking. Historically their use has
been recommended in a reducing dose schedule over about three months from quitting
smoking, but NRT products are also effective as a short- or long- term substitute for
tobacco, that is, as a harm reduction option. UK medicines regulators have approved
NRT for harm reduction indications including cutting down on smoking through dual use
(which often leads to complete smoking cessation)[63] and as a temporary or long-term
abstinence from smoking, and in 2013 the National Institute for Health Care Excellence
(NICE) issued guidance recommending use of NRT as a harm reduction substitute for
smokers who are not ready or able to quit all tobacco and nicotine use.[27, 64] However,
NRT products have been designed to deliver low doses of nicotine, and most products
to do so relatively slowly, in relation to absorption from cigarettes.[23] This, and the fact
that the products can be expensive relative to cigarettes at the point of sale, provide
few if any of the behavioural characteristics of cigarettes that contribute to addiction,[7]
lack social acceptability as an alternative to smoking, and medicalise the act of trying to
quit smoking, limits their attractiveness to smokers.
10
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3.1.5 Electronic cigarettes
Electronic cigarettes offer nicotine delivery in a format that mimics smoking, have a
socially acceptable non-medical image which enables users to retain their smoker
identity but without the risk of smoke, are relatively inexpensive (start-up costs can be
high, but running costs much lower than smoking), and despite (to date) nicotine
delivery that is low relative to cigarettes,[24] have proved popular with the current
minority of smokers who use them. Consumer support for the product is evident from
the user sites that a brief internet search on electronic cigarettes or vaping generates.
To our knowledge, no users of NRT have ever felt sufficiently passionate about the
product to establish a user website. Unlike NRT therefore, and particularly if nicotine
delivery can be improved to mimic that of cigarettes more closely, these products have
the potential mass appeal to challenge the primacy of smoked tobacco as the product
of choice for nicotine users.

3.2 Evidence on effectiveness of harm reduction approaches
The experience of the availability of snus in Sweden provides a unique natural
experiment in the impact of a socially accepted, non-medical, affordable and easily
accessible reduced harm product on the prevalence of tobacco smoking.[62] Snus is an
oral moist tobacco which contains relatively low levels of tobacco specific nitrosamines
[65]
and has a risk profile that includes possible increases in risk of oesophageal and
pancreatic cancer,[66] and of fatal (but not non-fatal) myocardial infarction,[67, 68] but not
COPD or lung cancer.[62]
Although over recent decades the prevalence of any tobacco use has changed little in
Sweden,[65] the prevalence of smoking in Sweden, which has fallen from 30% in the
1980s[69] to 13% today,[42] is now the lowest in Europe. This in part reflects the effect of
existing smokers switching to snus, and partly the effect of new tobacco users initiating
snus use but not smoking.[62, 65, 70, 71] One result is that Sweden now has an extremely
low and decreasing lung cancer mortality rate.[72] Similar trends and effects on smoking
prevalence have been observed in Norway, where use of snus is a much more recent
phenomenon, and both snus use has risen and smoking prevalence fallen markedly
since the year 2000 (figure 4):
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Figure 4: Trends in use of cigarettes and snus in Norwegian adults 1985-2012 (data presented to the
[73]
Society for Research on Nicotine Conference 2013, figure provided by lead author)

Although controversial, the Swedish natural experiment demonstrates that despite dual
use and primary uptake of the reduced-harm product by young people, availability of
reduced-harm alternatives for tobacco smokers can have a beneficial effect. While
snus is not likely to become a legal or indeed politically viable option in the UK, this
data proves the concept that harm reduction strategies can contribute to significant
reductions in smoking prevalence.[62]

3.3 Where does harm reduction fit into UK policy and practice
Although historically in the UK, NRT was licensed for smoking cessation only, over
recent years licencing regulations have become more relaxed, and in 2009 the UK
Medicines and Healthcare products Regulatory Agency (MHRA) approved an extension
to include harm reduction as an indication for the Nicorette inhalator, and suggested
extending this indication to other nicotine containing products.[74] In recent NICE
guidelines, which cover licensed nicotine-containing products, long term use of
medicinal nicotine has been recommended to help with quitting smoking, cutting down
on smoking, or temporary abstinence.[64] Harm reduction was also promoted in tobacco
control white papers produced by both the previous Labour administration[75] and the
current coalition government.[76] Many of these changes were encouraged in a report
by the Royal College of Physicians, published in 2007.[7] Harm reduction was also
endorsed by Action on Smoking and Health in 2008 report endorsed by over 60
national organisations.[77] In these respects UK tobacco policy leads the world. No other
country, to our knowledge, has embraced the concept of harm reduction so strongly.

3.4 How do electronic cigarettes fit into a harm reduction strategy
Electronic cigarettes emerged on the UK market at around the time of the 2007 Royal
College of Physicians report, which advocated making alternative sources of medicinal
nicotine available to smokers as a competitive and non-medical alternative to tobacco.
The rapid uptake of electronic cigarettes since then, despite uncertainties over their
12
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purity and performance, demonstrates that, as has been the case with Swedish snus,
many smokers welcome the availability of choice in nicotine products, and if provided
with products that are attractive, affordable and easily available, will use them either in
conjunction with, or in the longer term instead of, tobacco cigarettes. Electronic
cigarettes also appeal to smokers by mimicking the sensation and appearance of
smoking a cigarette, and by their market positioning as lifestyle rather than medical
products. Electronic cigarettes, and the various new generation nicotine devices in
development, clearly have potential to reduce the prevalence of smoking in the UK.
The challenges are to harness that potential, maximise the benefits, and minimise
risks.
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4. Potential hazards of electronic
cigarettes
As use of electronic cigarettes is a relatively recent phenomenon and evidence to date
is scarce, there are still some major concerns about these products: those related to
product itself, those about relation between use of electronic cigarettes and smoking,
and concerns about renormalization and regulation of electronic cigarettes.

4.1 Hazards from the product itself
Potential hazards of electronic cigarettes relate primarily to the purity of nicotine
emissions, and the effects of long-term exposure to vapour. Evidence on these is
summarised in section 2.3 above, but relate primarily to the effects of substances other
than nicotine in the vapour. Overall however the hazards associated with use of
products currently on the market is likely to be extremely low, and certainly much lower
than smoking. They could be reduced further still by applying appropriate product
standards.
Electronic cigarettes do not produce smoke so the well-documented effects of passive
exposure of others to cigarette smoke[9, 10] are clearly not relevant. Exposure of nonsmokers to electronic cigarette vapour poses a concern, though laboratory work
suggests that electronic cigarette use in an enclosed space exposes others to nicotine
at levels about one tenth generated by a cigarette, but little else[78]. The health risks of
passive exposure to electronic cigarette vapour are therefore likely to be extremely low.

4.2 Potential hazards, unintended consequences, harms to public health
Electronic cigarettes have caused controversy among public health professionals due
to three main reasons: concerns about the relation between smoking and use of
electronic cigarettes; regulations on advertising and promotion of electronic cigarettes;
and involvement of the tobacco industry.

4.2.1 The relation with smoking
There have been some suggestions that among non-smokers, electronic cigarettes
might be used as a gateway to smoking and promote smoking uptake and nicotine
addiction, particularly among children and young people. However, to date there is no
data supporting this claim. Experimentation with electronic cigarettes among nonsmoking children in the UK is currently rare, and only about 1% of 16 to 18-year-old
never smokers have experimented to electronic cigarettes and few if any progress to
sustained use.[47] Furthermore, experimentation with electronic cigarettes should be
considered in the context of current levels of experimentation with tobacco cigarettes,
which in Great Britain currently generates a prevalence of smoking of 15% among 16 to
14
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19-year olds, and 29% in 20 to 24-year olds.[79] Experimentation with electronic
cigarettes is most likely to occur predominantly in the same group that currently
experiment with tobacco, as indeed is suggested by recent US data.[40] It is therefore
relatively unlikely that availability and use of electronic cigarettes causes or will cause
significant additional numbers of young people to become smokers than do at present.
It has been suggested that there is a risk of sustained dual use among smokers who
might otherwise have quit smoking completely, representing missed opportunities to
achieve complete cessation. This concern clearly applies equally to NRT, which is
licensed for what is in effect dual use and recommended on the grounds that dual use
is likely to increase quit attempts. The concern is therefore inconsistent; if dual use is
good as a pathway to quitting, that surely applies to dual use involving either NRT or
electronic cigarettes.
Some argue that use of electronic cigarettes, which to a degree resembles cigarette
smoking, in places where smoking is currently prohibited might re-normalize smoking
and undermine tobacco control efforts.[80] However, although similar in appearance,
even cigalike products are easily distinguishable, both in appearance and smell, from
tobacco cigarettes. Therefore, use of electronic cigarettes in smoke free places is more
likely to lead to normalisation of nicotine devices than to smoking, and hence potential
benefit as a support to existing well smoke-free policies.

4.2.2 Advertising and promotion
A potential greater concern over the similarity in appearance between the use of
electronic and tobacco cigarettes relates to advertising, sponsorship, celebrity
endorsement and portrayals in film and other media. In this area there is considerable
scope for promotion of nicotine use to young people, representing a significant
concern. Advertising will be controlled in future by developments in regulation of these
products (see below), and the Committee of Advertising Practice is currently consulting
on restricting the advertising of electronic cigarettes. Marketing of electronic cigarettes
is covered in further detail in the parallel paper to this one, produced by Professor
Linda Bauld.

4.2.3 Involvement of the tobacco industry
Although originally developed and marketed independently from the tobacco industry,
all of the four transnational tobacco companies now own at least one electronic
cigarette product, or has competitor products in development. In addition to sharing the
commercial gains from electronic cigarettes, the tobacco industry is no doubt eager to
exploit opportunities for advertising and promotion that might increase either electronic
or tobacco cigarette use, and also, by becoming involved in the production of
alternatives to smoking, circumvent current restrictions on engagement in policy
imposed by the Framework Convention on Tobacco Control (FCTC).[81] Given the
ethical record of tobacco industry activity in promoting and defending smoked tobacco,
this is an obvious and significant potential threat, but also one that needs to be
15
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addressed across the board as all nicotine suppliers are driven primarily by commercial
rather than public health interests. While those commercial and public health interests
largely coincide in the promotion and sale of electronic cigarettes to smokers, they do
not in the non-smoking population. This is a key argument for regulation to prevent
abuse of the electronic cigarette market.
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5. Potential benefits of electronic
cigarettes
The potential benefits of electronic cigarettes lie in their role as a reduced-hazard competitor
for cigarettes.

5.1 Who uses electronic cigarettes and why?
The great majority of the more than one million users of electronic cigarettes in the UK
are current or former smokers.[46] Most users use them to either replace cigarettes in
places where smoking is prohibited or discouraged, to cut down on smoking, to reduce
harm from smoking, or to quit smoking.[20] As the nicotine delivery kinetics of electronic
cigarettes improves with technological developments, these products may prove to be
more effective than conventional NRT as a tobacco substitute as their physical and
behavioural characteristics replace many of the co-stimulatory factors that contribute to
nicotine addiction.[7] Availability in convenience stores, competitive pricing, non-medical
image and social acceptability also probably contribute significantly to use. Prevalence
of use is similar between genders and socio-economic groups, though higher in
younger than in older smokers.[20, 46]
According to the Smoking Toolkit Study, use of electronic cigarettes is much more
common among heaver smokers and ex-smokers (figure 5), and more recent exsmokers report current use of electronic cigarettes than conventional NRT (figure 5).

Figure 5: Use of electronic cigarettes by current and ex-smokers (left panel) and of nicotine products in
recent ex-smokers (right panel; data from Smoking Toolkit Study[44])

The increase in electronic cigarette use over recent years appears to reflect in part,
smokers using electronic cigarettes instead of NRT; and in part, users who would not
otherwise have used NRT. This is particularly true of smokers attempting to quit,
among whom electronic cigarettes are now the first choice. In this group, increasing
17
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use of electronic cigarettes has been associated with reductions in numbers using NHS
stop smoking support, or buying over-the-counter NRT, but there has also been an
increase in the total number of smokers using any form of support to quit (figure 6). The
net result appears to be an increase in the proportion of smokers who have quit within
the past year (figure 6).

Figure 6: Aids used in most recent quit attempts (left panel) and proportion of smokers who have quit in
the past year (right panel; data from Smoking Toolkit Study[44])

5.2

Effectiveness of electronic cigarettes as cessation aids

Evidence from clinical trials on the effectiveness of electronic cigarettes is limited,
though results from observational and randomised trial data suggests that efficacy of
first generation electronic cigarettes is similar to that of the transdermal NRT patches[82]
or the Nicorette NRT inhalator[24]; findings that are consistent with the apparently low
dose delivery and upper airway absorption of early generation products. Low nicotine
delivery, or just the non-nicotine behavioural components of electronic cigarette use
may explain why, in a trial comparing electronic cigarettes used to deliver either a
constant nicotine dose, or a reducing dose, or no nicotine over 12 weeks demonstrated
a decrease in tobacco consumption in all groups, but little difference between them.[83]
An observational study has also documented significant reductions in smoking among
smokers with schizophrenia using electronic cigarettes.[84] A recent study revealed that
about 6% of former smokers who used electronic cigarettes daily relapsed to smoking
after one month, and 6% after one year, and nearly a half of dual users stopped
smoking after one year, indicating that electronic cigarette use might be effective in
relapse prevention and smoking cessation.[85] Dual users who used electronic
cigarettes to cut down on smoking have lower levels of respiratory symptoms which is
likely to be due to reduced smoking.[20]
These studies indicate that electronic cigarettes are moderately effective as smoking
cessation and harm reduction aids, but that a significant component of that effect is due
to the behavioural rather than nicotine delivery characteristics of the devices. However,
most of the available evidence relates to early generation devices of unknown but
18
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almost certainly low nicotine delivery. More recent and future devices may prove much
more effective.

5.3 Population-level impact of electronic cigarettes
The most effective way to quit smoking is to use a combination of pharmacotherapy
and behavioural support, as for example provided in England by NHS Stop Smoking
Services (SSS). However, while a majority of smokers report that they want to quit
smoking, less than 10% access SSS each year.[86] Most smokers attempt to quit
without help (‘cold turkey’) or use over-the-counter NRT; and now electronic cigarettes.
The advantage of electronic cigarettes in this context is that, as shown in figure 6, they
result in more smokers using some kind of medication or substitute for cigarettes to
quit, and this appears to be increasing the proportion of smokers who quit. However the
probability of quitting successfully without behavioural support, even with some form of
nicotine replacement, is much lower than the quit rate among people who use SSS.[87]
Although this may reflect differences in motivation to engage fully with services, many
of those who pass up on SSS to quit in other ways, and fail, represent missed
opportunities.
Electronic cigarettes therefore increase smoking cessation to the extent that they draw
in smokers who would not otherwise use a nicotine substitute in an attempt to quit, but
reduce it to the extent that they take smokers away from SSS. The optimum solution for
population health is to maximise both the use of electronic cigarettes among smokers,
and the proportion of users who engage with SSS. This will require some changes to
current SSS practice.
	
  

19

317

Electronic cigarettes

6. Regulation of electronic cigarettes in the UK
6.1

Current UK regulation

Electronic cigarettes are currently marketed in the UK under general product safety
regulations which do not impose specific standards of purity or efficacy, and control
advertising through voluntary codes of practice,[88] which are now being reviewed,[89]
but deal with breaches reactively, in response to complaints, rather than proactively,
through pre-screening. Proponents of this approach maintain that it minimises
regulatory barriers and costs to product development and innovation, and that freedom
to advertise maximises reach across the smoking population. Opponents hold that
general product regulation does not ensure that products deliver nicotine reliably or
without unnecessary and potentially hazardous components or contaminants, and
allows inappropriate marketing, for example, to children or to non-smoking adults.

6.2

UK MHRA regulation

In 2013, after a consultation process that began in 2010, the UK MHRA announced that
from 2016, it intended to regulate electronic cigarettes and other nicotine-containing
products as medicines by function, and thus require manufacture to medicinal purity
and delivery standards, and proactive controls on advertising.[88] The proposed
regulation, described as ‘right touch’, is intended to provide a relatively streamlined
route to licensing, particularly by deeming any nicotine device that is proved to deliver
nicotine to be effective as a smoking substitute or cessation aid, thus obviating the
need for expensive clinical trials. Manufacturing to medicines standards does however
represent a challenge and inevitably increases costs. On the positive side however,
licensed NRT products currently enjoy a preferential 5% VAT rate, which to some
extent offsets these additional costs, and will benefit from being prescribable on NHS
prescriptions in the UK. Proponents of this approach welcome the quality and delivery
standards imposed, and the advertising controls which should prevent marketing
abuses before rather than after the event. Opponents argue that this level of regulation
will stifle innovation and delay development of innovative products that could save
lives.
These MHRA proposals were published before the revision of the EU Tobacco
Products Directive in 2014 (see section 6.3), one consequence of which is to close off
the option of deeming all nicotine products as medicines by function. MHRA regulation
will therefore no longer be obligatory in the UK from 2016, but option of applying for a
medicines licence remains open.

6.3 EU regulation
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In March 2014 the European Parliament and Council moved to end marketing under
general product safety regulations under the terms of the new Tobacco Product
Directive (TPD).[90] Under this directive, advertising of nicotine-containing devices that
are not licensed as medicines will be prohibited, products will be required to carry
health warnings, meet purity and emissions standards that are yet to be defined,
provide data on nicotine uptake, be subject to restrictions on total nicotine content, and
suppliers will be required to bear full responsibility for quality and safety when used
‘under normal or reasonably foreseeable conditions’.[90] Dates for enactment are yet to
be specified, but legislation is expected to be required in member states by 2016, and
full compliance by 2017. In practice, this means that from 2017 at the latest, suppliers
will have to choose between the probably lower manufacturing costs but greater
marketing restrictions imposed by the TPD, or to accept the higher manufacturing costs
but other benefits of medicines licensing.
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7. New developments
7.1 Technological developments
This is a rapidly developing field, and although this article has dealt predominantly with
electronic cigarettes, there are many other novel nicotine devices in development likely
to come to market in the relatively near future. British American Tobacco, for example,
is bringing to market (via a wholly-owned subsidiary company, Nicoventures), a novel
‘cigalike’ device that is a nicotine metered dose inhaler, not an electronic cigarette.[91]
Philip Morris has also invested in a patented novel nicotine device, and other tobacco
companies, the pharmaceutical industry and indeed electronic cigarette companies
may elect to do the same. It is therefore likely that over the near term future, in addition
to improvements and developments in the performance of electronic cigarette
technology, novel devices that have similar or greater potential to appeal to smokers,
and offer significantly greater purity and efficacy, and a lower hazard profile, will
become available.

7.2 Licensing developments
It is now apparent that companies intending to market electronic cigarettes are now
going to have to meet either medicines or TPD regulations, and probably from 2017 at
the latest. Until the current draft of the TPD was circulated, applications to the MHRA in
the public domain were few, but more manufacturers may now be considering opting
for the clarity, albeit at a cost, of medicines regulation rather than the uncertainty and
advertising restrictions of TPD regulation. The Nicoventures inhaler product is expected
to be licensed by the MHRA, and marketed in the UK, within the year, and the same
company has also applied for a medicines license for an electronic cigarette.[91] Other
tobacco companies may follow suit, while pharmaceutical companies, concerned by the
loss of over-the-counter sales of NRT to electronic cigarettes, may also decide to enter
this market. It is thus likely that by this time next year, health professionals will be able
to prescribe, and patients will be asking them for, prescriptions of novel nicotine
products. Some of those are likely to be produced by tobacco companies or wholly
funded subsidiaries.
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8. Research priorities
The world literature on harm reduction practice is extremely limited. Such data as is
available on the content and emission characteristics of products currently on the UK
market has been produced almost entirely by independent researchers, not by
suppliers. Absorption characteristics are virtually unknown. However, this is data that
can and should be required of manufacturers or suppliers, and will be as a result of
medicines or TPD regulation, but for up to three years will not be required. While a
clearly important area of research, it seems inappropriate to use scarce public research
funding to provide this data. This responsibility should be placed, as soon as possible,
on suppliers.
There is also questionable value in clinical trials of these products relative to NRT or
placebo, if they are shown to deliver nicotine. There is a mass of evidence
demonstrating that products that deliver nicotine help people stop smoking, which is
why the MHRA, in its proposal for medicines licensing, does not require trial
information. Requiring suppliers to demonstrate nicotine delivery and uptake will
therefore obviate the need for placebo-controlled trials.
However, at a population level there is no experience of proactive introduction of a
harm reduction strategy based on provision of alternative nicotine products anywhere in
the world, and hence no direct evidence on the practical benefits, harms, opportunity
costs or consequences of this approach. The key requirement of harm reduction
research, in our view, is to monitor and where necessary identify opportunities to
intervene to ensure that uptake and use follow patterns most likely to benefit public
health; and act to prevent loopholes or practices that run counter to this objective.
Priorities in this regard therefore include:
• frequent surveys to monitor trends in use of harm reduction products, to enable
prompt corrective action where necessary
• monitoring of advertising, product placement, celebrity endorsement, and other
direct or indirect marketing approaches, to prevent promotion likely to work against
public health (particularly, marketing to children and other non-nicotine users)
• surveillance and reporting systems to identify potential long-term adverse effects of
use, both of nicotine and of the carriers (such as propylene glycol) used in these
devices
• methods of integrating electronic cigarette or other nicotine devices into health
services, in general and particularly in mental health settings, where conventional
approaches have failed
• studies of the economic impact of electronic cigarettes on health and wider
economic and societal costs
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9. Summary and conclusions
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.
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Abstract: 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.
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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.
Keywords: smoking cessation; electronic
methacholine challenge; harm reduction

cigarette;

asthma;

lung

function;

1. Introduction
Smoking prevalence in asthma is comparable to that found in the general population [1] and
cigarette smoking is strongly predictive of the development of new-onset asthma in allergic adults [2].
It is increasingly recognized that the asthmatic smoker may represent a distinct disease phenotype with
increased susceptibility of exacerbations and poor asthma-specific health status [3]. In fact it has been
observed that a smoking history of more than 20 pack-years is associated with more severe disease [4].
Most studies report an accelerated decline in lung function and an increased severity of airflow
obstruction in asthmatic smokers [5]. Moreover, asthma patients who smoke appear to have an
impaired response to the beneficial effects of inhaled corticosteroids (ICS) or oral corticosteroids
compared to asthmatics who do not smoke [6,7].
Of note, worsening asthma symptoms and lung function changes can be reversed with smoking
cessation [8,9]. Unfortunately, there are only modest cessation rates reported in adult asthmatics [10]
as there is a lack of awareness that smoking is a key aetiological component of their
respiratory symptoms [11].
Electronic cigarettes (e-cigs) are battery-operated devices designed to vaporise nicotine without
burning tobacco. These consumer products may be attractive to smokers who consider their tobacco
use a recreational habit that they wish to maintain in a more benign form, rather than a predicament
requiring medical treatment, and also to those smokers who cannot quit with current available
medications due to their low efficacy. Indeed, e-cigs are increasingly being used as an alternative low
risk substitute for conventional cigarettes [12,13].
Although these products have been shown to be effective and safe cigarette substitutes in
randomized controlled trials of ―healthy‖ smokers [14,15], no data is available regarding health effects
of e-cigs use among vulnerable populations, including people with asthma. Moreover, it is unknown if
regular ―vaping‖ (the act of inhaling vapour from e-cigs/personal vaporizers) could result in improved
asthma-related outcomes. Here we report, for the first time, changes in the level of asthma control,
pulmonary function as well as airway hyperresponsiveness (AHR) in a group of asthmatic smokers
who quit or reduced substantially their tobacco consumption by switching to e-cigs.
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2. Methods
2.1. Patient Population
Medical records of patients with asthma regularly followed-up in our outpatient clinics were
reviewed. From September 2012 to December 2013, a total of 18 asthmatic patients reporting regular
use of e-cigs on at least two consecutive follow-up visits were identified. All patients had mild to
moderate disease according to the Global Initiative for Asthma (GINA) criteria and treated accordingly
with inhaled corticosteroids (ICS), long-acting (LABA) and on-demand short-acting β2 agonist
(SABA) [16]. This study was approved by the local institutional ERB and informed consent was
obtained from each patient.
2.2. Study Assessments
We obtained patient data from the clinic visit immediately preceding [baseline visit] the first of the
two consecutive follow-up visits (follow-up visits 1 and 2). We also included data from the clinic visit
immediately prior to the baseline visit (pre-baseline visit) to validate disease stability. In brief,
data from four visits were collected and analysed. Pre-baseline visits were carried out at 6–12 months
prior to baseline visits. Follow-up visits 1 and 2 were carried out at 6 (±1) and 12 (±2) months after
baseline visits, respectively. At each clinic visit, patients were reassessed using a standard protocol
consisting of clinical examination, review of smoking history, re-evaluation of treatment adherence
and efficacy. The latter was assessed using: (i) Juniper’s Asthma Control Questionnaire (ACQ)
score [17]; (ii) by annotating the number of exacerbations from the previous follow up visit (an asthma
exacerbation was defined as an increase in respiratory symptoms requiring a short course of oral or
parenteral corticosteroids); (iii) spirometry with parameters of forced expiratory flow in 1 second (FEV1),
forced vital capacity (FVC), expiratory ratio (%FEV1/FVC) and forced expiratory flow at the middle half
of the FVC (FEF25-75%); and (iv) in some subjects bronchial provocation tests assessing Airway
HyperResponsiveness (AHR) with methacholine were also conducted as previously described [18].
2.3. Analyses
Baseline and demographic data were expressed as mean (±standard deviation (SD)) except for
methacholine PC20 values expressed as geometric mean (data range). Post-initiation of e-cig data were
similarly expressed. We also delineated data for single (e-cigs only) and dual users (e-cigs and
conventional cigarettes). Statistical comparisons of parameters assessed were carried out using
student’s T-test and Wilcoxon-signed rank test depending on whether the data was parametric or not,
respectively. Missing measurements were not included in the analyses. A two-tailed p value of less
than 0.05 was considered to indicate statistical significance. All analyses were performed with the
Statistical Package for Social Science (SPSS for Windows version 18.0, IBM Inc., Chicago, IL, USA).
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3. Results
3.1. Characteristics of the Patients and of Their E-cig Use
Of the 18 e-cig users identified (11 male, seven females) all were former tobacco smokers of about
20 conventional cigarettes/day. There were 10 single and eight dual users by the time of their most
recent follow-up visit (follow-up visit 2). All dual users smoked ≤5 conventional cigarettes/day.
The pre-baseline and baseline visit patient demographics and characteristics are summarised on Table 1.
All patients initially switched to a cigarette-like model, but the majority went on to adopt a personal
vaporizer. Duration of regular e-cig use ranged from 10 to 14 months, with twelve patients using them
for more than a year. All patients took a stable dose of ICS, LABA as well as on-demand SABA
throughout the observation period. None of the patients included had ever received a significant
modification in anti-asthma therapy from their pre-baseline visit. There were no significant differences
in the measured parameters of lung function, bronchial hyperresponsiveness (BHR) or ACQ scores
between the pre-baseline and baseline visits (except for a small change in FEF25-75%) (Table 1).
Table 1. Patients characteristics at pre-baseline and baseline (before switching to e-cigs).
Parameter
Gender
Age
Asthma Duration
Conventional Cigarettes/Day
Smoking Pack Years
No. Exacerbations
(from the previous follow up visit)
FEV1 (L)
FVC (L)
FEV1/FVC (%)
FEF25-75% (L/sec.)
ACQ
PC20 (mg/mL) *
Notes:

n—number;

Pre-baseline
All Subjects (n = 18)
11M, 7F
37.8 (±12.3)
18.7 (±6.3)
23.2 (±5.1)
20.1 (±9.9)

All Subjects (n = 18)
11M, 7F
38.8 (±12.3)
19.7 (±6.3)
21.9 (±4.5)
21.0 (±10.7)

Baseline
Single Users (n = 10)
7M, 3F
36.1 (±13.5)
18.6 (±6.1)
21.6 (±3.9)
16.5 (±8.4)

Dual Users (n = 8)
4M, 4F
42.3 (±10.6)
21.0 (±6.8)
22.4 (±5.3)
26.6 (±11.2)

1.06 (±1.0)

1.17 (±0.9)

1.20 (±0.8)

1.13 (±1.0)

3.35 (±0.76)
4.33 (±0.85)
77.3 (±5.53)
2.86 (±0.69)
2.07 (±0.36)
1.31 (0.55, 1.75)

3.30 (±0.78)
4.28 (±0.90)
76.8 (±4.52)
2.75 (±0.72)
2.03 (±0.37)
1.24 (0.49, 3.27)

3.42 (±0.84)
4.35 (±0.96)
78.3 (±4.59)
2.95 (±0.53)
2.12 (±0.42)
1.10 (0.49, 2.07)

3.16 (±0.73)
4.19 (±0.88)
75.0 (±3.98)
2.49 (±0.88)
1.93 (±0.29)
1.40 (0.82, 3.27)

M—male;

F—female;

mths—months;

L–litres;

L/sec—litres/second;

%—percentage;

mg/mL—milligram per milliliter; Data expressed as mean (±standard deviation); * Data expressed as geometric mean (range).

3.2. Efficacy of Smoking Reduction in Lung Function, BHR and ACQ Scores
Compared to baseline, at 6 months there were significant improvements in FEF25-75% (Table 2;
Figure 1C) and ACQ scores (Table 2; Figure 2); at 12 months significant improvements were observed
on all asthma outcomes measures, including methacholine PC20 (Table 2; Figures 1–3). Dual users
had similar changes to the overall group at 6 months (Table 2). At 12 months both dual and single
users had considerable improvements compared to baseline in all parameters (except for FVC in
single users) (Table 2).
3.3. Conventional Smoking
There was a marked reduction in conventional cigarette use amongst all e-cig users from a mean
conventional cigarette/day use of 21.9 at baseline decreasing to 1.7 at follow-up visit 2 (p < 0.001)
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(Table 2). Similar substantial reduction in conventional cigarette smoking was observed in dual users
as well (22.4 at baseline to 3.9 at follow-up visit 2; p < 0.001) (Table 2). Importantly, 10 asthmatics
gave up conventional cigarette use in favour of the e-cig (single users).
3.4. Exacerbations
Prior to e-cig use in the 18 patients the average number of exacerbations were 1.06 (at pre-baseline)
and 1.17 (at baseline) (Table 2). Over the period of observation none of the subjects in the cohort
reviewed had a hospital or intensive care unit admission. At follow-up visits 1 (0.87 exacerbations)
and 2 (0.78 exacerbations) although there was a reduction in exacerbations compared to baseline
which was not significant (p = 0.296 and 0.153, respectively) the reduction in exacerbations was
marked (>25 and >33 %, respectively) (Table 2).
Table 2. Changes in parameters measured at baseline, 1st- and 2nd follow-up visits.

Parameter

Baseline

All patients (n = 18; 11M, 7F)
FEV1 (L)
3.30 (±0.78)
FVC (L)
4.28 (±0.90)
FEF25-75% (L/sec.) 2.75 (±0.72)
ACQ
2.03 (±0.37)
PC20 (mg/mL) *
1.24 (0.49, 3.27)
Cigarettes/day
21.9 (±4.5)
Exacerbations
1.17 (±0.9)
Single Users (n = 10; 7M, 3F)
FEV1 (L)
3.42 (±0.84)
FVC (L)
4.35 (±0.96)
FEF25-75% (L/sec.) 2.95 (±0.53)
ACQ
2.12 (±0.42)
PC20 (mg/mL) *
1.10 (0.49, 2.07)
Cigarettes/day
21.6 (±3.9)
Exacerbations
1.20 (±0.8)
Dual Users (n = 8; 4M, 4F)
FEV1 (L)
3.16 (±0.73)
FVC (L)
4.19 (±0.88)
FEF25-75% (L/sec.) 2.49 (±0.88)
ACQ
1.93 (±0.29)
PC20 (mg/mL) *
1.40 (0.82, 3.27)
Cigarettes/day
22.4 (±5.3)
Exacerbations
1.13 (±1.0)

1st Follow-up Visit
(6 months ±1)

2nd Follow-up Visit
(12 months ±2)

p value to Baseline

p value to Baseline

3.34 (±0.72)
4.34 (±0.86)
3.00 (±0.54)
1.60 (±0.24)
1.20 (0.44, 4.23)
1.9 (±2.9)
0.87 (±0.7)

0.078
0.105
0.006
<0.001
0.594
<0.001
0.296

3.40 (±0.73)
4.43 (±0.78)
3.11 (±0.57)
1.47 (±0.20)
2.56 (0.5, 5.55)
1.7 (±2.1)
0.78 (±0.7)

0.005
0.006
0.001
<0.001
0.003
<0.001
0.153

3.49 (±0.75)
4.52 (±0.86)
3.17 (±0.39)
1.69 (±0.29)
1.14 (0.44, 3.55)
1.13 (±0.6)

0.779
0.161
0.093
0.024
0.463
0.831

3.51 (±0.75)
4.51 (0.81)
3.20 (±0.54)
1.50 (±0.19)
2.06 (0.5, 5.55)
1.10 (±0.7)

0.032
0.059
0.047
<0.001
0.043
0.773

3.17 (±0.71)
4.13 (±0.88)
2.81 (±0.64)
1.50 (±0.15)
1.28 (0.72, 4.23)
5.0 (±2.6)
0.57 (±0.8)

0.062
0.352
0.028
0.004
0.893
<0.001
0.257

3.26 (±0.72)
4.32 (±0.78)
3.01 (±0.62)
1.43 (±0.21)
3.17 (2.39, 4.09)
3.9 (±1.0)
0.38 (±0.5)

0.05
0.05
0.012
0.002
0.028
<0.001
0.078

Notes: n—number; M—male; F—female; L –litres; %—percentage; L/sec.—litres per second; mg/mL—milligram
per milliliter; Data expressed as mean (±standard deviation); *Data expressed as geometric mean (range).
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Figure 1. (A) Forced expiratory volume (FEV1) at the four timepoints of assessment for
all 18 patients; (B) Forced vital capacity (FVC) at the four timepoints of assessment for all
18 patients; (C) Forced expiratory flow (FEF) 25–75 at the four timepoints of assessment
for all 18 patients.
(A)

(B)

(C)

Notes: Compared to baseline significant p values of **—≤0.01, ***—≤0.001; All data expressed as mean
and error bars are standard error of the mean; Abbreviations: F/up—follow-up; L—litres;
L/sec.—litres per second.
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Figure 2. Asthma control questionnaire (ACQ) score at the four timepoints of assessment
for all 18 patients.

Notes: Compared to baseline significant p values of ***—≤0.001; All data expressed as mean and error bars
are standard error of the mean; Abbreviations: F/up—follow-up.

Figure 3. Methacholine PC20 at the four timepoints of assessment.

Notes: Compared to baseline significant p values of **—≤0.01. All data expressed as mean and error bars are
standard error of the mean; Abbreviations: F/up—follow-up; mg/mL—milligram per millilitre.

3.5. Safety and Tolerability
No severe adverse reactions or acute exacerbation of asthma symptoms (i.e., cough, wheeze) were
reported during period of observation with e-cig use. Overall, e-cig use appears to be well tolerated in
these asthmatic patients with dry mouth and throat irritation being occasionally reported.
4. Discussion
Here, we show for the first time improvements in asthma control, AHR and pulmonary function in
asthmatic smokers who quit or dramatically reduced their tobacco consumption by switching to e-cigs.
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These preliminary findings are of great consequence considering that many asthmatic patients
continue to smoke and seem uninterested in quitting [3,8], a paradox that may be explained by the
highly addictive nature of tobacco smoking and the remitting clinical nature of asthma, particularly in
its mild-to-moderate forms. The success with e-cig observed in these patients may be explained by the
great compensatory effect of e-cigs at both physical and behavioural level [12]; in particular these
products are known to provide a coping mechanism for conditioned smoking cues by replacing some
of the rituals associated with smoking gestures (e.g., hand-to-mouth action of smoking). In agreement
with this, we have demonstrated that nicotine free plastic inhalators can only improve quit rates in
those smokers for whom it was shown that cigarette handling and manipulation played an important
role in their smoking ritual [18].
This study has demonstrated that lung function of smokers with asthma may improve when
stopping smoking for a sufficient period of time. The level of improvement was small and likely to be
clinically irrelevant, but statistically significant. In asthma, there have been two previous studies
looking at the effect of stopping smoking on lung function [8,9], and our retrospective findings are in
agreement with the positive results of these prospective studies. Taken together, the evidence suggests
that the harmful effects of smoking on the asthmatic airways can be reversed. The improvement in
lung function could be due to a reduction in the pro-inflammatory effects of cigarette smoke on the
airways [3,19]. It is also possible that stopping smoking leads to a reduction in corticosteroid
insensitivity, as smoking asthmatic patients appear to be less sensitive to the beneficial effects of inhaled
corticosteroids (ICSs) on lung function compared with non-smoking asthmatic patients [6,20,21] and
stopping smoking by switching to e-cigs may allay this unresponsiveness to ICSs.
It was interesting to note an early improvement in FEF25–75% values in the asthmatic smokers
who successfully quit smoking with e-cigs use, whereas no significant change was detected in FEV1 or
FVC at the first follow-up visits immediately after e-cig switch. Larger clinical trials are required to
shed more light on the significance of these findings in relation to previous smoking history and to
current vaping behaviour.
There were significant improvements in BHR, in the asthmatic smokers who had been abstinent or
reduced their tobacco consumption long enough. The level and time-course of the observed changes in
PC20 methacholine are not unexpected and consistent with the results of prospective studies in allergic
subjects for whom an objective proof of cessation was documented [22]. The observed improvement in
BHR may have important clinical implications. For instance, it is well known that, independent of
smoking status, individuals with documented AHR are known to be at risk for asthma symptoms and
attenuated pulmonary function levels [23,24]. Thus, improving AHR may confer some clinical benefit
as documented in the asthmatic patients of this study. The explanation for the improvement in AHR is
unknown, but probably relates to the gradual and progressive reduction in smoke-induced
inflammatory changes on the airways of those who quit and/or to the reversal of corticosteroid
insensitivity [3,19].
We have also observed early and stable improvements in asthma control (i.e., ACQ scores) that are
clinically relevant. This is not surprising considering the established relationship between smoking and
poor asthma control reported in population-based surveys [25,26] and controlled studies [4,27].
In spite of significant improvement in lung function, AHR and asthma control, no significant
change in disease exacerbations was observed. This discrepancy can be explained by the low baseline
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values for exacerbations in our mild-to-moderate asthmatic patient cohort (hence it is possible that
scope for further improvement was limited), the small sample size, and the modality of documenting
exacerbations which was liable to recall bias.
Of interest, consistent improvements in subjective and objective asthma outcomes were also
observed amongst dual users (i.e., heavy reducers) with no real difference in dual compared to single
users by the end of the observation period. Surprisingly, early improvement in FEF25–75% values
were shown only in dual users (unlike in single users). This could be due to substantial differences in
the level of exposure to tobacco smoke between single and dual users (mean pack/years 16.5 in single
vs. 26.6 in dual users) and, consequently, to the much higher FEF25–75% values at baseline in single
compared to dual users (thus limiting room for further improvement in single users). An alternative
explanation is that the observed early improvement in FEF25–75% values could be the result of a
chance finding given the small sample size.
It is impossible to know for sure whether e-cig use drove the observed positive changes in asthma
outcomes, but clearly was not reported to be harmful in mild-to-moderate asthmatics in this study.
None of the patients reported severe adverse reactions or acute exacerbation of asthma symptoms
during e-cig use. Their use appears to be well tolerated with occasional dry mouth and throat irritation
being reported. The current evidence indicates that e-cigs are by far a less harmful alternative to
tobacco smoking and have a potential significant health benefit in smokers who switch to
these products [28].
By substantially reducing number of cigarettes smoked per day and exposure to their hazardous
toxicants, e-cigs may not only improve asthma symptoms and pulmonary function but may also confer
an overall health advantage in smokers with asthma [13]. Therefore, e-cig use in asthmatic smokers
unable or unwilling to quit should be exploited as a safer alternative approach to harm-reversal
(i.e., specific reversal of asthma-related outcomes) and, in general, to harm-reduction
(i.e., overall reduction of smoke-related diseases).
There are some limitations in our study. Firstly, this is a small retrospective study, 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 several
asthma outcomes. Standard issues associated with retrospective studies (including variance in the
quality of information recorded by medical professionals and difficulty in establishing a causal
relationship) need consideration. Nonetheless, a clear advantage of conducting such studies is that they
permit the generation of hypotheses that then would be tested prospectively under controlled
conditions. Secondly, patients in this study may represent a self-selected sample, which is not
representative of all asthmatic smokers who switch to e-cigs. Thirdly, assessment of symptoms in our
patients was not rigorous and liable to recall bias. Although it is unlikely that the experience of
troublesome symptoms upon switching may have been easily forgotten, the good tolerability reported
by these patients should be also considered with prudence. 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]. Moreover, similar beneficial effects were also reported in dual users
(i.e., smoking reducers) and therefore objective measures of abstinence are unlikely to be
of great importance.
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5. Conclusions
The e-cig may help smokers with asthma to reduce their cigarette consumption or remain abstinent
and hence reduce the burden of smoking-related asthma symptoms. The positive findings observed
with e-cigs allows us to advance the hypothesis that these products may be valuable for smoking
cessation and/or tobacco harm reduction also in asthma patients who smoke. Large randomized
controlled trials are now needed to confirm and expand these preliminary observations.
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Abstract
Introduction: This study examined the effect of duration electronic
cigarette (e-cigarette) use on e-cigarette dependence, frequency of use,

and strength of nicotine solution as well as number of cigarettes smoked
per day.
Methods: Individuals were recruited at e-cigarette retail locations in a
large metropolitan city in the midwestern portion of the United States in

July 2013. A total of 159 participants completed a brief 29-item selfreport measure that assessed behaviors and perceptions of use. The mean
age of the participants was 35.8 years; 84.4% were White, and 53.7% were
male.

Results: Increased duration of e-cigarette use was associated with fewer
cigarettes smoked per day and differing patterns of dependence to ecigarettes contingent upon smoking history. Additionally, increased

duration of e-cigarette use was associated with increased frequency of
use; however, this finding became nonsignificant when current tobacco
cigarette use was accounted for, suggesting that individuals may increase
e-cigarette use frequency as they decrease cigarette use. Overall, ecigarette users tended to decrease the strength of nicotine in their ecigarette products regardless of duration of use.
Conclusions: Although preliminary in nature, this study identifies several
factors that are important to consider when examining the effects of
prolonged e-cigarette use. The implications of the current results should
be informative to future studies that examine these variables in
longitudinal designs.
About
Index
© The Author 2014. Published by Oxford University Press
onthe
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Formaldehyde release in e-cigarette vapor
The New York Times story explained in detail

Formaldehyde release in
ecigarette vapor The New
York Times story explained
in detail

A study to be published in Nicotine and Tobacco Research was featured in the New York Times and has
generated a lot of interest. The article mentioned that e-cigarette vapor can be the source of carcinogens,
depending on the heating process.

Is e-cigarette industry the
biggest enemy of the ecigarette today? A reply.

Dr Farsalinos

The article is true and expected. We know that thermal degradation can lead to the release of toxic
chemicals. And we know that formaldehyde, acetaldehyde and acrolein have been found in vapor. There is
nothing new to it. However, this study found that levels may approach those present in tobacco cigarettes.

Is e-cigarette industry the
biggest enemy of the ecigarette today?

Herein, I present with more detail the results of this study. Researchers used an EGO Twist battery (variable
voltage) and a top-coil clearomizer (with unknown resistance, thus unknown wattage delivery). At 3.2 and
4.0 volts, formaldehyde levels were 13-807 times lower compared to tobacco cigarettes!! At 4.8 volts,
formaldehyde levels were increased by up to 200 times, and reached to levels similar to tobacco cigarettes.
The main criticism to this study is that in my opinion it is highly unlikely that a top-coil atomizer like the one
used in this study would be used at 4.8 volts. At a resistance of 2.2 Ohms that would represent 10.4 watts
of energy delivery to the atomizer. I tried 10 watts with an EVIC battery in a Vivi Nova top-coil atomizer,
and many vapers were unable to use it due to the dry puff phenomenon.It is very important to examine newgeneration (rebuildable or bottom coil) atomizers, who are more likely to be used at higher voltages. I am
certain that, due to better liquid resupply to the resistance and wick, the results will be much more favorable.

Doctors, open your
textbooks: glycerol CANNOT
cause lipoid pneumonia (but
other things can)

Snus use NOT associated
with an elevated risk for
stroke

Another important point is that, although formaldehyde levels can be similar to tobacco, several other toxic
chemicals are completely absent from e-cigarette vapor. For example, acrolein was completely absent
although they used liquids with glycerol as the main ingredient. In fact, glycerin-based liquids had much lower
formaldehyde levels in vapor compared to PG or PG/VG liquids, suggesting that they are much safer to use.
As a general remark, finding few chemicals at similar levels does not mean that the risk is equivalent to
tobacco cigarettes.
Concerning the remarks about dripping, we should admit that dripping does not allow the user to see how
much liquid is present in the atomizer. The same happens with cartomizers. Thus, clearomizer-type atomizers
seem to be the future in e-cigarette use, giving consumers the ability to know when they need to resupply the
atomizer with liquid.

Comments
0
#5 Vapeorama 2014-05-05 13:32
I would expect that a proper e liquid (i.e. one containing flavorings) would show higher
concentration of toxic chemicals...
I'm quite interested in Dr. Lauterbach's comment. It seems possible that by examining the other
"contaminating" sources and adjusting the materials used in the production of vaping devices we could minimize
the risk.
Quote

#4 Dr Farsalinos

2014-05-05 12:37
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Electronic cigarettes

Summary
•
•
•
•
•
•
•
•

Electronic cigarettes are not cigarettes. They do not contain tobacco and using them is not
smoking.
ASH, in line with the NICE guidance on Tobacco Harm Reduction, always recommends that
quitting all forms of nicotine use is the best option for smokers.
However, for those who remain addicted to nicotine NICE guidance recommends the use of
medicinally licensed nicotine containing products as an alternative to smoking or to cut down
or for temporary abstinence to help reduce the harms of smoking.
NICE guidance cannot recommend the use of unlicensed nicotine containing products but
many smokers are finding unlicensed electronic cigarettes helpful. Research by ASH shows
that their use has grown threefold in the last two years from 700,000 to 2.1 million users.1
Electronic cigarettes are proving more attractive to smokers than NRT1,2 while providing them
with a safer alternative to cigarettes.3 There is evidence that they can be effective in helping
smokers’ quit2,4 and little evidence that they are being used by never smokers.
The number of children and young people regularly using electronic cigarettes remains very
low and their use is almost entirely amongst those who are current or ex-smokers.1 This is a
similar pattern to that found in jurisdictions such as the USA.5
ASH supports enhanced regulation to ensure the safety and reliability of electronic cigarettes
and to prevent their promotion to non-smokers and children.
However, in the absence of evidence of significant harm to bystanders, ASH does not support
the inclusion of electronic cigarettes in smokefree laws which would completely prohibit their
use in enclosed public places.

Electronic cigarettes currently are regulated as general consumer products. Once the EU Tobacco
Products Directive (TPD) comes into effect in Member States in May 2016, electronic cigarettes
containing up to 20 mg/ml of nicotine will come under the TPD. Above that level, or if manufacturers
and importers decide to opt into medicines regulation, such products will require authorisation by the
Medicines and Healthcare Products Regulatory Agency (MHRA) as over the counter medicines in the
same way as nicotine replacement therapy (NRT).6

Nicotine Substitution

Smoking is the largest preventable cause of premature mortality in the UK.7 The goal of tobacco
control is to diminish the harm caused by tobacco products. While the ideal remains that people should
stop using tobacco completely and permanently, consensus currently supports a properly regulated
harm reduction approach for those unable to do so.8,9,10 This is a framework by which the harmful
effects of smoking are reduced without requiring the elimination of a behaviour that is not necessarily
condoned. Such strategies have proved successful in the past, for example within the contexts
of needle exchange programmes for illicit drug use and the promotion of safer sex to prevent HIV
infection.11,12
In 1976 Professor Michael Russell wrote: “People smoke for nicotine but they die from the tar.”13
Indeed, the harm from smoking is caused primarily through the toxins produced by the burning of
tobacco. By contrast, non-tobacco, non-smoked nicotine products, although addictive, are considerably
less harmful. Electronic cigarettes consequently represent a safer alternative to cigarettes for smokers
who are unable or unwilling to stop using nicotine.
344

The National Institute for Health and Care Excellence (NICE) has developed guidance on a harm
reduction approach to smoking.14 NICE’s recommendations aim to inform on how best to reduce
illness and deaths attributable to smoking through a harm reduction approach. As part of this
guidance, NICE supports the use of licensed nicotine containing products (NCPs) to help smokers cut
down, for temporary abstinence and as a substitute for smoking, possibly indefinitely. NICE guidance
cannot recommend the use of unlicensed nicotine containing products. However, the guidance is clear
that using an electronic cigarette is safer than smoking. If and when an electronic cigarette or other
new nicotine containing products become licensed as medicines, the NICE guidance will be updated
to include them.14,15

What are electronic cigarettes?

Electronic cigarettes, also known as vapourisers or electronic nicotine delivery systems (ENDS),16 are
often, although not always, designed to look and feel like cigarettes. They have been marketed as less
harmful alternatives to cigarettes and for use in places where smoking is not permitted since they do
not produce smoke.
There are three main types of electronic cigarettes or vapourisers:
• Disposable products (non-rechargeable)
• An electronic cigarette kit that is rechargeable with replaceable pre-filled cartridges
• An electronic cigarette that is rechargeable and has a tank or reservoir which has to be filled
with liquid nicotine
The first two types of electronic cigarette are often known as ‘cigalike’ products as they resemble
cigarettes and often have a light at the end that glows when the user draws on the device to
resemble a lit cigarette. The liquid in the devices usually contain nicotine suspended in propylene
glycol or glycerine and water. The level of nicotine in the cartridges may vary and most also contain
flavourings.17 When a user sucks on the device, a sensor detects air flow and heats the liquid in the
cartridge so that it evaporates. The vapour delivers the nicotine to the user. There is no side-stream
smoke but some nicotine vapour is released into the air as the smoker exhales.

Are electronic cigarettes safe to use?
Compared with smoking using an electronic cigarette is safer. However,
in the absence of a thorough clinical evaluation and long term population level surveillance, absolute
safety of such products cannot be guaranteed. By comparison, the harm from tobacco smoking – the
leading cause of preventable death in the UK – is well established.
Toxins have been found in a number of studies of electronic cigarettes18,19,20,21 although these are
at levels much lower than those found in cigarettes and not at levels which would generally cause
concern.22,23,24
One small study showed that after switching from tobacco to electronic cigarettes nicotine exposure
was unchanged while exposure to selected toxicants was substantially reduced.25
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Most of the safety concerns regarding electronic cigarettes relate to the absence of appropriate
product regulation and inconsistencies in quality control. The current lack of regulatory oversight
means that there is significant variability in device effectiveness, nicotine delivery and cartridge
nicotine content both between and sometimes within product brands.17
Research has identified possible concerns about specific products. A recent study by the US Food and
Drug Administration (FDA) has raised some safety concerns over the presence of toxins, released in
low concentrations, from the vaporisation process of certain cartridges.26
There is little evidence of harmful effects in the short to medium term from repeated exposure to
propylene glycol, the chemical in which nicotine is suspended.27,28 One study concludes that electronic
cigarettes have a low toxicity profile, are well tolerated, and are associated with only mild adverse
effects.29 More research is needed on long-term impact, particularly on the lungs.

Is there a risk to non-users from electronic cigarette vapour?

Although electronic cigarettes do not produce smoke, users exhale a smoke-like vapour which
consists largely of water. The level of nicotine present in electronic cigarette vapour is about one tenth
of that generated by a cigarette.30 Any health risks of secondhand exposure to propylene glycol vapour
are likely to be limited to irritation of the throat. One study exposed animals to propylene glycol for 12
to 18 months at doses 50 to 700 times the level the animal could absorb through inhalation. Compared
to animals living in normal room atmosphere, no localised or generalised irritation was found and
kidney, liver, spleen and bone marrow were all found to be normal. 27
The fact that many electronic cigarettes look similar to conventional cigarettes has been said to risk
confusion as to their use in enclosed public places, such as on public transport.31,32 However, given
that the most distinctive feature of cigarette smoking is the smell of the smoke, which travels rapidly,
and that this is absent from electronic cigarette use, it is not clear how any such confusion would be
sustained.
Furthermore, the absence of risk from “secondhand” inhalation of vapour from electronic cigarettes
has been described as an “often unconsidered advantage” of electronic cigarettes.33 As an alternative
to smoking, electronic cigarettes are preferable in situations where secondhand smoke poses serious
health risks to others, such as in vehicles or in the home.

Are electronic cigarettes effective in helping smokers quit?

The degree of effectiveness depends on what effect is being measured. ASH research shows that
the most commonly reported reason for using electronic cigarettes (among all who report using or
having tried them) was “to help me stop smoking tobacco entirely”.34 Current smokers report that the
main reason for using the devices is to “help me reduce the amount I smoke but not stop completely”.
Effectiveness also varies between products and between users according to their experience in use.35
Currently in the UK, any nicotine-containing product which claims or implies that it can treat nicotine
addiction is considered to be a medicinal product and is therefore subject to regulation by the
MHRA. Consequently, electronic cigarette manufacturers have avoided making such explicit claims.
Furthermore, the WHO has stated that “the electronic cigarette is not a proven nicotine replacement
therapy”.36
Nevertheless, survey data suggests that, whatever the reason e-cigarette use may have been
initiated, about 4 in 10 users in England currently use them in an attempt to quit smoking.34 Recently
published population level data shows they have taken over from over the counter NRT as the most
popular support people use when quitting smoking2 and are 60% more effective than NRT bought
over the counter in helping smokers quit.4 The effectiveness in that study was broadly similar to
using a prescription medicine (including NRT) with limited professional support and less than using
a prescription medicine with specialist behavioural support. A randomised controlled trial conducted
in New Zealand found that electronic cigarettes, with or without nicotine, were modestly effective at
helping smokers to quit, with broadly similar achievement of abstinence as with nicotine patches.37
There is also some evidence to suggest that electronic cigarette use leads to abstinence among some
smokers who had not intended to quit.38
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Empirical data on the effectiveness of electronic cigarettes as nicotine delivery devices are still being
collected.  Some reports from the published literature suggest that electronic cigarettes are inefficient
nicotine delivery devices and result in only modest and unreliable increases in plasma nicotine
levels.40 Such findings appear to apply particularly to new users whereas studies using participants
experienced in electronic cigarette use have been found to derive more reliable nicotine intake levels.29
Whether experienced users are able to use these devices in a way in which their nicotine intake is
maximised, or the variability is due to such users preferring certain devices which might significantly
differ from those used by inexperienced users, is yet to be determined.41,42
Nevertheless, growing evidence suggests that electronic cigarettes are becoming more reliable in
their nicotine delivery and that they have a beneficial impact in reducing subjective cravings and, in
turn, number of cigarettes smoked.27 Moreover, some studies have demonstrated an ability for certain
brands of electronic cigarettes to reduce nicotine cravings despite delivering low plasma nicotine
levels.43
Another feature of electronic cigarettes that apparently lends to their effectiveness is an ability to
provide an approximation to the superficial aspects of the experience of smoking. This has been
demonstrated by users exhibiting reduced cravings, withdrawal symptoms and number of cigarettes
smoked per day even when given a placebo electronic cigarette.29
The potential value, and perceived effectiveness, of electronic cigarettes in aiding smoking cessation
has been assessed in user surveys. Caution must be exercised with these data as the samples
have been recruited from electronic cigarette users’ websites. However, one such survey conducted
internationally reported that 72% of users believed that electronic cigarettes were beneficial in
reducing cravings and withdrawal symptoms while 92% declared that the devices had reduced the
number of conventional cigarettes they smoked. Indeed, in the same survey, 96% of former smokers
claimed that electronic cigarettes had helped them quit, and 79% reported a fear that if they stopped
using them they would start smoking again.44

Who uses electronic cigarettes in the UK?

Public awareness of electronic cigarettes has grown substantially in recent years with online media
playing an integral role in the growing popularity of the product. Between the years 2009 and 2011
searches via the search engine Google using the terms ‘electronic cigarette’ increased fifty fold,45 a
fact the industry has attempted to capitalise on by funding various online adverts, web-pages and
social networking site groups.46 In addition to the influence of online media, there is also evidence
to suggest that tighter tobacco control measures are also positively driving electronic cigarette
behaviour.47

Source: ASH/ YouGov
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According to surveys commissioned by ASH, 3% of smokers in Great Britain reported using electronic
cigarettes regularly in 2010, a figure that has increased to 18% in 2014 (see figure 1). Similarly, the
number of smokers reporting having tried electronic cigarettes has increased significantly, from 9% in
2010 to 22% in 2012, 35% in 2013 and 52% in 2014.
One of the risks highlighted by professionals is that electronic cigarettes could act as a ‘gateway’
to smoking tobacco among children. Current evidence suggests this phenomenon is not occurring.
Among children, current electronic cigarette use is confined almost entirely to those who have already
tried smoking.48,49 Figure 2 further shows that even having tried electronic cigarettes is rare among
children, particularly those under the age of 15.

Source: ASH/ YouGov

ASH estimates that there are 2.1 million current users of electronic cigarettes in the UK.50 This number
consists almost entirely of current and ex-smokers; of these approximately one third are ex-smokers
while two thirds continue to use tobacco alongside electronic cigarettes. There is little evidence to
suggest that anything more than a negligible number of never-smokers regularly use the product. 48
For further information see:
ASH Factsheet: Use of electronic cigarettes in Great Britain
The National Centre for Smoking Cessation and Training (NCSCT) has produced an e-cigarette
briefing summarising the evidence to date, especially in relation to the role of the stop smoking
services and how stop smoking practitioners should respond to enquiries about e-cigarettes from
smokers.

Regulation

Concerns have been raised about the rapid growth of the electronic cigarette market and the
increasing involvement of tobacco companies in the industry. The World Health Organization treaty on
tobacco (WHO Framework Convention on Tobacco Control) obliges signatories to protect health policy
with respect to tobacco control from the ‘commercial and vested interests’ of the tobacco industry.
Tobacco company involvement in tobacco harm reduction is a cause for concern.
Regulation has been seen as an important part of limiting the risk of tobacco industry involvement and
to ensure the market evolves in a way that supports public health objectives.
In February 2014 the EU Tobacco Products Directive (TPD) was passed by the European Parliament
and entered into force on 29 April. Member States now have until 20 May 2016 to transpose the new
rules into national law. Electronic cigarettes containing up to 20mg/ml come under the TPD.51 Above
that level electronic cigarettes will require marketing authorisation as medicines if they are to remain
on the market.5
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Until regulations implementing the EU Directive take effect electronic cigarettes not licenced as
medicines will continue to be subject to general consumer protection Iaw and it is the responsibility of
trading standards officers to rule on their safety.  
The detailed requirements of regulation under the TPD are as follows:
• A limit on nicotine strength of 20mg/ml (vaper websites say this is the strength usually found
suitable by average smokers52)
• A size limit for e-liquids of 10ml for dedicated refill containers and 2ml for electronic cigarette
cartridges and tanks.
• Safety mechanisms (such as childproof fastening and opening) for e-liquid containers,
cartridges and tanks.
• Warnings on the two largest surfaces of the packs and any outside packaging covering 30%
of the external area. These must state either ‘This product contains nicotine which is a highly
addictive substance’ or the above plus ‘It is not recommended for use by non-smokers’.
• Consumer information must also include instructions on use, information on addictiveness
and toxicity, a list of all ingredients and information on nicotine content along with a prohibition
on promotional materials on packs.
• Manufacturers and importers bear full responsibility for the quality and safety of their product
and must notify detailed information about their products to competent authorities in each
Member State.
• Prohibition on cross-border advertising promotion and sponsorship in line with that for
tobacco products.
• Member States will be able to introduce extra safeguards for example on age-limits and
flavourings in electronic cigarettes.
The MHRA has said that it “continues to encourage companies to voluntarily submit medicines licence
applications for electronic cigarettes and other NCPs as medicines”.53 Public Health England supports
the regulation by the MHRA of nicotine-containing products – including e-cigarettes – as medicines, to
give people access to safe products that are also effective.54 In the UK medicines regulation has some
advantages for electronic cigarette manufacturers and importers over regulation under the TPD.
The following table shows the main elements of regulation under the TPD versus medicines regulation:

Characteristics of regulation under Tobacco Products Directive and MHRA
Tobacco Products Directive regulation of MHRA licenced Nicotine Containing
electronic cigarettes
Products (NCPs) including e-cigs
Products not available on prescription
Products available on prescription
20% VAT
5% VAT
Cross border advertising banned by 2016;
Advertising allowed – under OTC rules so
up to Member States to decide on domestic no celebrity endorsement, free samples and
advertising (billboards, Point of Sale, buses
must be targeted at adult smokers etc.
etc.)
Products widely available
Products available on general sale (GSL)
Can’t make health claims
Can make health claims
Upper limits for nicotine content will be set
MHRA regulation is flexible; there are no
and likely to be in force by 2017.
upper limits.
30% health warning on packs about nicotine No health warnings on packs
on front and back of packs
Member States retain powers e.g. on
Flavours require a marketing authorisation
flavours, domestic advertising.
Children and Families Bill allows for age of
Age of sale 12 but can be varied by product
sale of 18 for nicotine products.
so could be higher for e-cigarettes.
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Following a referral from the Department of Health, NICE published guidance on tobacco harm
reduction on 5th June 2013 as mentioned above.7 This guidance recommended the use of licensed
NCPs, which are nicotine replacement therapy products licensed by the MHRA (and do not at the
current time include electronic cigarettes) for harm reduction purposes. Such purposes include using
licensed NCPs as a substitute for tobacco, possibly indefinitely, to cut down prior to quitting, to smoke
less, or to temporarily abstain from smoking.

Regulation of Advertising of electronic cigarettes

Some advertising for electronic cigarettes has been criticised as possibly attractive to young people
and never-smokers.55 There is a risk that inappropriate advertising could glamorise smoking and
undermine public health goals. The involvement of the tobacco industry in the electronic cigarette
market also raises questions about the opportunity of this industry to reach young people with prosmoking messages.
CAP, the Committee on Advertising Practice, recently held a consultation on advertising rules for
electronic cigarettes to cover the interim period between now and when the TPD comes into effect.
The ASH response set out the following principles that need to be met by the rules.
1. Regulation of un-licenced electronic cigarettes and other unlicenced nicotine containing
products should be consistent with that for licenced products. For example, celebrity
endorsement and free samples are not allowed for licenced nicotine containing products and
should not be allowed for electronic cigarettes either.56
2. Electronic cigarettes and other nicotine containing products should not be advertised
or promoted in ways that could reasonably be expected to promote smoking of tobacco
products.
3. As far as possible, electronic cigarettes and other nicotine containing products should be
advertised as an alternative to smoking cigarettes or other tobacco products.
4. Electronic cigarettes and other nicotine containing products should not be advertised in
ways or through channels that could reasonably be expected to make them appealing to nontobacco users.
5. Electronic cigarettes and other nicotine containing products should not be advertised in
ways or through channels that could reasonably be expected to make them appealing to
children and young people.

Regulation of where electronic cigarettes can be used

Currently, electronic cigarettes are not regulated under smokefree laws in the UK, although this is
under consideration in Wales.57 In general, users are free to use them in most public places such as
bars, restaurants and on public transport, although the managers of some premises have prohibited
their use.
One stated advantage of smokefree legislation is that it de-normalises smoking, effectively distancing
the behaviour from what is an accepted social norm. The ban on smoking in public places has
reinforced in many people’s minds that such behaviour has gone from a normal, widely accepted
activity to one that is abnormal and unaccepted. There are concerns that electronic cigarettes will
undermine this process, threatening the now established practice of smokefree public places, such as
at work or on public transport. However to date there is little evidence to suggest this is the case.
ASH has worked with the Chartered Institute of Environmental Health and the Trading Standards
Institute to produce guidance for organisations considering whether or not to ban the use of electronic
cigarettes on their premises.58 This provides a structure for thinking through the issues but leaves it to
organisations to develop their own approach informed by the evidence.

Conclusion

ASH recognises that whilst efforts to help people stop smoking should remain a priority, many smokers
either do not wish to stop quit or find it very hard to do so because of their addiction to nicotine. For
this group, nicotine containing products which have been properly regulated to ensure product safety,
quality and efficacy should be available as an alternative to tobacco.
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Most of the diseases associated with smoking are caused by inhaling smoke which contains
thousands of toxic chemicals. By contrast, nicotine is relatively safe. Electronic cigarettes, which
deliver nicotine without the harmful toxins found in tobacco smoke, are a safer alternative to smoking.
In addition, electronic cigarettes reduce secondhand smoke exposure in places where smoking
is allowed since they do not produce smoke. Nonetheless, nicotine is an addictive substance,
electronic cigarettes currently available are highly variable in terms of delivery of nicotine and product
quality, and smokers are uncertain about the effectiveness of the product. There are concerns, as
yet unsupported by evidence, that these products may provide a gateway into smoking for children
and young people. The regulation of these products, in particular with respect to their advertising,
promotion and sponsorship needs to be undertaken with these factors in mind.
In the UK smokefree legislation exists to protect the public from the demonstrable harms of
secondhand smoke. ASH does not consider it appropriate for electronic cigarettes to be subject to this
legislation, but that it should be for organisations to determine on a voluntary basis how these products
should be used on their premises.58
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  2014	
  

Dear	
  Dr	
  Chan	
  
Reducing	
  the	
  toll	
  of	
  death	
  and	
  disease	
  from	
  tobacco	
  –	
  tobacco	
  harm	
  reduction	
  and	
  the	
  
Framework	
  Convention	
  on	
  Tobacco	
  Control	
  (FCTC)	
  
We	
  are	
  writing	
  in	
  advance	
  of	
  important	
  negotiations	
  on	
  tobacco	
  policy	
  later	
  in	
  the	
  year	
  at	
  
the	
  FCTC	
  Sixth	
  Conference	
  of	
  the	
  Parties.	
  The	
  work	
  of	
  WHO	
  and	
  the	
  FCTC	
  remains	
  vital	
  in	
  
reducing	
  the	
  intolerable	
  toll	
  of	
  cancer,	
  cardiovascular	
  disease	
  and	
  respiratory	
  illnesses	
  caused	
  
by	
  tobacco	
  use.	
  	
  As	
  WHO	
  has	
  stated,	
  up	
  to	
  one	
  billion	
  preventable	
  tobacco-‐related	
  premature	
  
deaths	
  are	
  possible	
  in	
  the	
  21st	
  Century.	
  	
  Such	
  a	
  toll	
  of	
  death,	
  disease	
  and	
  misery	
  demands	
  
that	
  we	
  are	
  relentless	
  in	
  our	
  search	
  for	
  all	
  possible	
  practical,	
  ethical	
  and	
  lawful	
  ways	
  to	
  reduce	
  
this	
  burden.	
  	
  
It	
  is	
  with	
  concern	
  therefore	
  that	
  a	
  critical	
  strategy	
  appears	
  to	
  have	
  been	
  overlooked	
  or	
  even	
  
purposefully	
  marginalised	
  in	
  preparations	
  for	
  FCTC	
  COP-‐6.	
  	
  	
  We	
  refer	
  to	
  'tobacco	
  harm	
  
reduction'	
  -‐	
  the	
  idea	
  that	
  the	
  1.3	
  billion	
  people	
  who	
  currently	
  smoke	
  could	
  do	
  much	
  less	
  harm	
  
to	
  their	
  health	
  if	
  they	
  consumed	
  nicotine	
  in	
  low-‐risk,	
  non-‐combustible	
  form.	
  	
  
We	
  have	
  known	
  for	
  years	
  that	
  people	
  'smoke	
  for	
  the	
  nicotine,	
  but	
  die	
  from	
  the	
  smoke':	
  the	
  
vast	
  majority	
  of	
  the	
  death	
  and	
  disease	
  attributable	
  to	
  tobacco	
  arises	
  from	
  inhalation	
  of	
  tar	
  
particles	
  and	
  toxic	
  gases	
  drawn	
  into	
  the	
  lungs.	
  	
  	
  There	
  are	
  now	
  rapid	
  developments	
  in	
  
nicotine-‐based	
  products	
  that	
  can	
  effectively	
  substitute	
  for	
  cigarettes	
  but	
  with	
  very	
  low	
  risks.	
  
These	
  include	
  for	
  example,	
  e-‐cigarettes	
  and	
  other	
  vapour	
  products,	
  low-‐nitrosamine	
  
smokeless	
  tobacco	
  such	
  as	
  snus,	
  and	
  other	
  low-‐risk	
  non-‐combustible	
  nicotine	
  or	
  tobacco	
  
products	
  that	
  may	
  become	
  viable	
  alternatives	
  to	
  smoking	
  in	
  the	
  future.	
  Taken	
  together,	
  these	
  
tobacco	
  harm	
  reduction	
  products	
  could	
  play	
  a	
  significant	
  role	
  in	
  meeting	
  the	
  2025	
  UN	
  non-‐
communicable	
  disease	
  (NCD)	
  objectives	
  by	
  driving	
  down	
  smoking	
  prevalence	
  and	
  cigarette	
  
consumption.	
  	
  Indeed,	
  it	
  is	
  hard	
  to	
  imagine	
  major	
  reductions	
  in	
  tobacco-‐related	
  NCDs	
  without	
  
the	
  contribution	
  of	
  tobacco	
  harm	
  reduction.	
  Even	
  though	
  most	
  of	
  us	
  would	
  prefer	
  people	
  to	
  
quit	
  smoking	
  and	
  using	
  nicotine	
  altogether,	
  experience	
  suggests	
  that	
  many	
  smokers	
  cannot	
  or	
  
choose	
  not	
  to	
  give	
  up	
  nicotine	
  and	
  will	
  continue	
  to	
  smoke	
  if	
  there	
  is	
  no	
  safer	
  alternative	
  
available	
  that	
  is	
  acceptable	
  to	
  them.	
  
We	
  respectfully	
  suggest	
  that	
  the	
  following	
  principles	
  should	
  underpin	
  the	
  public	
  health	
  approach	
  to	
  
tobacco	
  harm	
  reduction,	
  with	
  global	
  leadership	
  from	
  WHO:	
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1. Tobacco	
  harm	
  reduction	
  is	
  part	
  of	
  the	
  solution,	
  not	
  part	
  of	
  the	
  problem.	
  	
  It	
  could	
  make	
  a	
  
significant	
  contribution	
  to	
  reducing	
  the	
  global	
  burden	
  of	
  non-‐communicable	
  diseases	
  
caused	
  by	
  smoking,	
  and	
  do	
  so	
  much	
  faster	
  than	
  conventional	
  strategies.	
  If	
  regulators	
  treat	
  
low-‐risk	
  nicotine	
  products	
  as	
  traditional	
  tobacco	
  products	
  and	
  seek	
  to	
  reduce	
  their	
  use	
  
without	
  recognising	
  their	
  potential	
  as	
  low-‐risk	
  alternatives	
  to	
  smoking,	
  they	
  are	
  
improperly	
  defining	
  them	
  as	
  part	
  of	
  the	
  problem.	
  	
  
2. Tobacco	
  harm	
  reduction	
  policies	
  should	
  be	
  evidence-‐based	
  and	
  proportionate	
  to	
  risk,	
  and	
  
give	
  due	
  weight	
  to	
  the	
  significant	
  reductions	
  in	
  risk	
  that	
  are	
  achieved	
  when	
  a	
  smoker	
  
switches	
  to	
  a	
  low	
  risk	
  nicotine	
  product.	
  Regulation	
  should	
  be	
  proportionate	
  and	
  balanced	
  
to	
  exploit	
  the	
  considerable	
  health	
  opportunities,	
  while	
  managing	
  residual	
  risks.	
  The	
  
architecture	
  of	
  the	
  FCTC	
  is	
  not	
  currently	
  well	
  suited	
  to	
  this	
  purpose.	
  	
  
3. On	
  a	
  precautionary	
  basis,	
  regulators	
  should	
  avoid	
  support	
  for	
  measures	
  that	
  could	
  have	
  
the	
  perverse	
  effect	
  of	
  prolonging	
  cigarette	
  consumption.	
  Policies	
  that	
  are	
  excessively	
  
restrictive	
  or	
  burdensome	
  on	
  lower	
  risk	
  products	
  can	
  have	
  the	
  unintended	
  consequence	
  
of	
  protecting	
  cigarettes	
  from	
  competition	
  from	
  less	
  hazardous	
  alternatives,	
  and	
  cause	
  
harm	
  as	
  a	
  result.	
  Every	
  policy	
  related	
  to	
  low	
  risk,	
  non-‐combustible	
  nicotine	
  products	
  
should	
  be	
  assessed	
  for	
  this	
  risk.	
  
4. Targets	
  and	
  indicators	
  for	
  reduction	
  of	
  tobacco	
  consumption	
  should	
  be	
  aligned	
  with	
  the	
  
ultimate	
  goal	
  of	
  reducing	
  disease	
  and	
  premature	
  death,	
  not	
  nicotine	
  use	
  per	
  se,	
  and	
  
therefore	
  focus	
  primarily	
  on	
  reducing	
  smoking.	
  In	
  designing	
  targets	
  for	
  the	
  non-‐
communicable	
  disease	
  (NCD)	
  framework	
  or	
  emerging	
  Sustainable	
  Development	
  Goals	
  it	
  
would	
  be	
  counterproductive	
  and	
  potentially	
  harmful	
  to	
  include	
  reduction	
  of	
  low-‐risk	
  
nicotine	
  products,	
  such	
  as	
  e-‐cigarettes,	
  within	
  these	
  targets:	
  instead	
  these	
  products	
  
should	
  have	
  an	
  important	
  role	
  in	
  meeting	
  the	
  targets.	
  
5. Tobacco	
  harm	
  reduction	
  is	
  strongly	
  consistent	
  with	
  good	
  public	
  health	
  policy	
  and	
  practice	
  
and	
  it	
  would	
  be	
  unethical	
  and	
  harmful	
  to	
  inhibit	
  the	
  option	
  to	
  switch	
  to	
  tobacco	
  harm	
  
reduction	
  products.	
  As	
  the	
  WHO's	
  Ottawa	
  Charter	
  states:	
  “Health	
  promotion	
  is	
  the	
  process	
  
of	
  enabling	
  people	
  to	
  increase	
  control	
  over,	
  and	
  to	
  improve,	
  their	
  health”.	
  	
  Tobacco	
  harm	
  
reduction	
  allows	
  people	
  to	
  control	
  the	
  risk	
  associated	
  with	
  taking	
  nicotine	
  and	
  to	
  reduce	
  it	
  
down	
  to	
  very	
  low	
  or	
  negligible	
  levels.	
  	
  
6. It	
  is	
  counterproductive	
  to	
  ban	
  the	
  advertising	
  of	
  e-‐cigarettes	
  and	
  other	
  low	
  risk	
  
alternatives	
  to	
  smoking.	
  	
  The	
  case	
  for	
  banning	
  tobacco	
  advertising	
  rests	
  on	
  the	
  great	
  harm	
  
that	
  smoking	
  causes,	
  but	
  no	
  such	
  argument	
  applies	
  to	
  e-‐cigarettes,	
  for	
  example,	
  which	
  are	
  
far	
  more	
  likely	
  to	
  reduce	
  harm	
  by	
  reducing	
  smoking.	
  	
  Controls	
  on	
  advertising	
  to	
  non-‐
smokers,	
  and	
  particularly	
  to	
  young	
  people	
  are	
  certainly	
  justified,	
  but	
  a	
  total	
  ban	
  
would	
  have	
  many	
  negative	
  effects,	
  including	
  protection	
  of	
  the	
  cigarette	
  market	
  and	
  
implicit	
  support	
  for	
  tobacco	
  companies.	
  It	
  is	
  possible	
  to	
  target	
  advertising	
  at	
  existing	
  
smokers	
  where	
  the	
  benefits	
  are	
  potentially	
  huge	
  and	
  the	
  risks	
  minimal.	
  It	
  is	
  inappropriate	
  
to	
  apply	
  Article	
  13	
  of	
  the	
  FCTC	
  (Tobacco	
  advertising,	
  promotion	
  and	
  sponsorship)	
  to	
  these	
  
products.	
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7. It	
  is	
  inappropriate	
  to	
  apply	
  legislation	
  designed	
  to	
  protect	
  bystanders	
  or	
  workers	
  from	
  
tobacco	
  smoke	
  to	
  vapour	
  products.	
  	
  There	
  is	
  no	
  evidence	
  at	
  present	
  of	
  material	
  risk	
  to	
  
health	
  from	
  vapour	
  emitted	
  from	
  e-‐cigarettes.	
  Decisions	
  on	
  whether	
  it	
  is	
  permitted	
  or	
  
banned	
  in	
  a	
  particular	
  space	
  should	
  rest	
  with	
  the	
  owners	
  or	
  operators	
  of	
  public	
  spaces,	
  
who	
  can	
  take	
  a	
  wide	
  range	
  of	
  factors	
  into	
  account.	
  Article	
  8	
  of	
  the	
  FCTC	
  (Protection	
  from	
  
exposure	
  to	
  tobacco	
  smoke)	
  should	
  not	
  be	
  applied	
  to	
  these	
  products	
  at	
  this	
  time.	
  
8. The	
  tax	
  regime	
  for	
  nicotine	
  products	
  should	
  reflect	
  risk	
  and	
  be	
  organised	
  to	
  create	
  
incentives	
  for	
  users	
  to	
  switch	
  from	
  smoking	
  to	
  low	
  risk	
  harm	
  reduction	
  products.	
  Excessive	
  
taxation	
  of	
  low	
  risk	
  products	
  relative	
  to	
  combustible	
  tobacco	
  deters	
  smokers	
  from	
  
switching	
  and	
  will	
  cause	
  more	
  smoking	
  and	
  harm	
  than	
  there	
  otherwise	
  would	
  be.	
  
9. WHO	
  and	
  national	
  governments	
  should	
  take	
  a	
  dispassionate	
  view	
  of	
  scientific	
  arguments,	
  
and	
  not	
  accept	
  or	
  promote	
  flawed	
  media	
  or	
  activist	
  misinterpretations	
  of	
  data.	
  	
  For	
  
example,	
  much	
  has	
  been	
  made	
  of	
  'gateway	
  effects',	
  in	
  which	
  use	
  of	
  low-‐risk	
  products	
  
would,	
  it	
  is	
  claimed,	
  lead	
  to	
  use	
  of	
  high-‐risk	
  smoked	
  products.	
  	
  We	
  are	
  unaware	
  of	
  any	
  
credible	
  evidence	
  that	
  supports	
  this	
  conjecture.	
  	
  Indeed,	
  similar	
  arguments	
  have	
  been	
  
made	
  about	
  the	
  use	
  of	
  smokeless	
  tobacco	
  in	
  Scandinavia	
  but	
  the	
  evidence	
  is	
  now	
  clear	
  
that	
  this	
  product	
  has	
  made	
  a	
  significant	
  contribution	
  to	
  reducing	
  both	
  smoking	
  rates	
  and	
  
tobacco-‐related	
  disease,	
  particularly	
  among	
  males.	
  
10. WHO	
  and	
  parties	
  to	
  the	
  FCTC	
  need	
  credible	
  objective	
  scientific	
  and	
  policy	
  assessments	
  with	
  
an	
  international	
  perspective.	
  The	
  WHO	
  Study	
  Group	
  on	
  Tobacco	
  Product	
  Regulation	
  
(TobReg)	
  produced	
  a	
  series	
  of	
  high	
  quality	
  expert	
  reports	
  between	
  2005	
  and	
  2010.	
  	
  This	
  
committee	
  should	
  be	
  constituted	
  with	
  world-‐class	
  experts	
  and	
  tasked	
  to	
  provide	
  further	
  
high-‐grade	
  independent	
  advice	
  to	
  the	
  WHO	
  and	
  Parties	
  on	
  the	
  issues	
  raised	
  above.	
  
The	
  potential	
  for	
  tobacco	
  harm	
  reduction	
  products	
  to	
  reduce	
  the	
  burden	
  of	
  smoking	
  related	
  
disease	
  is	
  very	
  large,	
  and	
  these	
  products	
  could	
  be	
  among	
  the	
  most	
  significant	
  health	
  
innovations	
  of	
  the	
  21st	
  Century	
  –	
  perhaps	
  saving	
  hundreds	
  of	
  millions	
  of	
  lives.	
  	
  The	
  urge	
  to	
  
control	
  and	
  suppress	
  them	
  as	
  tobacco	
  products	
  should	
  be	
  resisted	
  and	
  instead	
  regulation	
  that	
  
is	
  fit	
  for	
  purpose	
  and	
  designed	
  to	
  realise	
  the	
  potential	
  should	
  be	
  championed	
  by	
  WHO.	
  We	
  
are	
  deeply	
  concerned	
  that	
  the	
  classification	
  of	
  these	
  products	
  as	
  tobacco	
  and	
  their	
  inclusion	
  
in	
  the	
  FCTC	
  will	
  do	
  more	
  harm	
  than	
  good,	
  and	
  obstruct	
  efforts	
  to	
  meet	
  the	
  targets	
  to	
  reduce	
  
non-‐communicable	
  disease	
  we	
  are	
  all	
  committed	
  to.	
  	
  	
  We	
  hope	
  that	
  under	
  your	
  leadership,	
  
the	
  WHO	
  and	
  FCTC	
  will	
  be	
  in	
  the	
  vanguard	
  of	
  science-‐based,	
  effective	
  and	
  ethical	
  tobacco	
  
policy,	
  embracing	
  tobacco	
  harm	
  reduction.	
  	
  
We	
  would	
  be	
  grateful	
  for	
  your	
  considered	
  reaction	
  to	
  these	
  proposals,	
  and	
  we	
  would	
  like	
  to	
  
request	
  a	
  meeting	
  with	
  you	
  and	
  relevant	
  staff	
  and	
  a	
  small	
  delegation	
  of	
  signatories	
  to	
  this	
  
letter.	
  This	
  statement	
  and	
  any	
  related	
  information	
  will	
  be	
  available	
  on	
  the	
  Nicotine	
  Science	
  
and	
  Policy	
  web	
  site	
  (http://nicotinepolicy.net)	
  from	
  29	
  May	
  2014.	
  
Yours	
  sincerely,	
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Signatories	
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Abstract and Introduction
Abstract

Electronic cigarettes are a recent development in tobacco harm reduction. They are marketed as less harmful
alternatives to smoking. Awareness and use of these devices has grown exponentially in recent years, with
millions of people currently using them. This systematic review appraises existing laboratory and clinical research
on the potential risks from electronic cigarette use, compared with the well-established devastating effects of
smoking tobacco cigarettes. Currently available evidence indicates that electronic cigarettes are by far a less
harmful alternative to smoking and significant health benefits are expected in smokers who switch from tobacco to
electronic cigarettes. Research will help make electronic cigarettes more effective as smoking substitutes and will
better define and further reduce residual risks from use to as low as possible, by establishing appropriate quality
control and standards.
Introduction

Complete tobacco cessation is the best outcome for smokers. However, the powerful addictive properties of
nicotine and the ritualistic behavior of smoking create a huge hurdle, even for those with a strong desire to quit.
Until recently, smokers were left with just two alternatives: either quit or suffer the harmful consequences of
continued smoking. This gloomy scenario has allowed the smoking pandemic to escalate, with nearly 6 million
deaths annually and a predicted death toll of 1 billion within the 21st century [World Health Organization, 2013].
But a third choice, involving the use of alternative and much safer sources of nicotine with the goal to reduce
smoking-related diseases is now available: tobacco harm reduction (THR) [Rodu and Godshall, 2006].
Electronic cigarettes (ECs) are the newest and most promising products for THR [Polosa et al. 2013b]. They are
electrically-driven devices consisting of the battery part (usually a lithium battery), and an atomizer where liquid is
stored and is aerosolized by applying energy and generating heat to a resistance encircling a wick. The liquid
used mainly consists of propylene glycol, glycerol, distilled water, flavorings (that may or may not be approved for
food use) and nicotine. Consumers (commonly called 'vapers') may choose from several nicotine strengths,
including non-nicotine liquids, and a countless list of flavors; this assortment is a characteristic feature that
distinguishes ECs from any other THR products. Since their invention in 2003, there has been constant innovation
and development of more efficient and appealing products. Currently, there are mainly three types of devices
available [Dawkins, 2013], depicted in Figure 1. (1) First-generation devices, generally mimicking the size and
look of regular cigarettes and consisting of small lithium batteries and cartomizers (i.e. cartridges, which are
usually prefilled with a liquid that bathes the atomizer). Batteries may be disposable (to be used once only) or
rechargeable. (2) Second-generation devices, consisting mainly of higher-capacity lithium batteries and atomizers
with the ability to refill them with liquid (sold in separate bottles). In the most recent atomizers you can simply
change the atomizer head (resistance and wick) while keeping the body of the atomizer, thus reducing the
operating costs. (3) Third-generation devices (also called 'Mods', from modifications), consisting of very largecapacity lithium batteries with integrated circuits that allow vapers to change the voltage or power (wattage)
delivered to the atomizer. These devices can be combined with either second-generation atomizers or with
rebuildable atomizers, where the consumers have the ability to prepare their own setup of resistance and wick.
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Figure 1.

Examples of electronic cigarette devices currently available on the market.
Awareness and use (vaping) of ECs has increased exponentially in recent years. Data obtained from the
HealthStyles survey showed that, in the US, awareness of ECs rose from 40.9–57.9% from 2010 to 2011, with EC
use rising from 3.3–6.2% over the same time period [King et al. 2013]. In the United Kingdom, EC use in regular
smokers increased from 2.7% in 2010 to 6.7% in 2012 [Dockrell et al. 2013]. Similar findings were obtained from
the International Tobacco Control Four-Country Survey [Adkison et al. 2013]. A recent prospective study in Swiss
army recruits showed that 12% of smokers who tried ECs progressed to daily use [Douptcheva et al. 2013]. It
must be noted that this increase in EC use has occurred despite the concerns raised by public health authorities
about the safety and appropriateness of using these products as alternatives to smoking [National Association of
Attorneys General, 2013; Food and Drug Administration, 2009; Mayers, 2009].
The popularity of ECs may be due to their ability to deal both with the physical (i.e. nicotine) and the behavioral
component of smoking addiction. In particular, sensory stimulation [Rose and Levin, 1991] and simulation of
smoking behavior and cigarette manipulation [Hajek et al. 1989] are important determinants of a product's
effectiveness in reducing or completely substituting smoking. These features are generally absent in nicotine
replacement therapies (NRTs) and oral medications for nicotine dependence, whereas ECs are unique in that they
provide rituals associated with smoking behavior (e.g. hand-tomouth movement, visible 'smoke' exhaled) and
sensory stimulation associated with it [Farsalinos et al. 2013b]. This explains why these products can be effective
in reducing consumption of tobacco smoking [Bullen et al. 2013; Caponnetto et al. 2013b; Polosa et al. 2011] and
are efficient as long-term substitutes of conventional cigarettes [Farsalinos et al. 2013b].

Methods
For this systematic review (Figure 2), we searched the PubMed electronic database by using keywords related to
ECs and/or their combination (e-cigarette, electronic cigarette, electronic nicotine delivery systems). We obtained
a total of 354 results, and selected 41 studies we judged relevant to research on EC safety/risk profile. Reference
lists from these studies were also examined to identify relevant articles. We searched additional information in
abstracts presented at scientific congresses (respiratory, cardiovascular, tobacco control, toxicology), and in
reports of chemical analyses on EC samples that were available online. We also looked for selected studies on
chemicals related to EC ingredients (e.g. nicotine, propylene glycol, glycerol, cinnamaldehyde, microparticles
emission, etc.), but not specifically evaluated in EC research.
In total, 97 publications were found, from which 15
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chemical analyses of single or a limited number of EC samples were excluded because they were discussed in a
review paper [Cahn and Siegel, 2011]. In total, 114 studies are cited in this paper.

Figure 2.

Methodology for literature research and selection of studies.

Risk Differences Compared With Conventional Cigarettes and the Issue of Nicotine
Conventional cigarettes are the most common form of nicotine intake. Smoking-related diseases are
pathophysiologically attributed to oxidative stress, activation of inflammatory pathways and the toxic effect of
more than 4000 chemicals and carcinogens present in tobacco smoke [Environmental Protection Agency, 1992].
In addition, each puff contains >1 × 1015 free radicals [Pryor and Stone, 1993]. All of these chemicals are emitted
mostly during the combustion process, which is absent in ECs. Although the addictive potential of nicotine and
related compounds is largely documented [Guillem et al. 2005], much less dissemination has been given to the
notion that nicotine does not contribute to smoking-related diseases. It is not classified as a carcinogen by the
International Agency for Research on Cancer [WHO-IARC, 2004] and does not promote obstructive lung disease.
A major misconception, commonly supported even by physicians, is that nicotine promotes cardiovascular
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disease. However, it has been established that nicotine itself has minimal effect in initiating and promoting
atherosclerotic heart disease [Ambrose and Barua, 2004]. It does not promote platelet aggregation [Zevin et al.
1998], does not affect coronary circulation [Nitenberg and Antony, 1999] and does not adversely alter the lipid
profile [Ludviksdottir et al. 1999]. An observational study of more than 33,000 smokers found no evidence of
increased risk for myocardial infarction or acute stroke after NRT subscription, although follow up was only 56
days [Hubbard et al. 2005]. 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 meta-analysis of 35 clinical trials
found no evidence of cardiovascular or other life-threatening adverse effects caused by nicotine intake [Greenland
et al. 1998]. Even in patients with established cardiovascular disease, nicotine use in the form of NRTs does not
increase cardiovascular risk [Woolf et al. 2012; Benowitz and Gourlay, 1997]. It is anticipated that any product
delivering nicotine without involving combustion, such as the EC, would confer a significantly lower risk compared
with conventional cigarettes and to other nicotine containing combustible products.
The importance of using nicotine in the longterm was recognized several years ago by Russell, indicating that the
potential of nicotine delivery systems as long-term alternatives to tobacco should be explored in order to make the
elimination of tobacco a realistic future target [Russell, 1991]. However, current regulations restrict the long-term
use of pharmaceutical or recreational nicotine products (such as snus) [Le Houezec et al. 2011]. In other words,
nicotine intake has been demonized, although evidence suggests that, besides being useful in smoking
cessation, it may even have beneficial effects in a variety of disorders such as Parkinson's disease [Nielsen et al.
2013], depression [McClernon et al. 2006], dementia [Sahakian et al. 1989] and ulcerative colitis [Guslandi,
1999]. Obviously, the addictive potential is an important factor in any decision to endorse nicotine administration;
however, it should be considered as slight 'collateral damage' with minimal impact to vapers' health compared with
the tremendous benefit of eliminating all disease-related substances coming from tobacco smoking. In fact,
smokers are already addicted to nicotine; therefore the use of a 'cleaner' form of nicotine delivery would not
represent any additional risk of addiction. Surveys have shown that ECs are used as long-term substitutes to
smoking [Dawkins et al. 2013; Etter and Bullen, 2012]. Although consumers try to reduce nicotine use with ECs,
many are unable to completely stop its intake, indicating an important role for nicotine in the ECs' effectiveness
as a smoking substitute [Farsalinos et al. 2013b].
Nicotine overdose or intoxication is unlikely to occur with vaping, since the amount consumed [Farsalinos et al.
2013c] and absorbed [Nides et al. 2014; Dawkins and Corcoran, 2013] is quite low. Moreover, although not yet
proven, it is expected that vapers will self-titrate their nicotine intake in a similar way to tobacco cigarettes
[Benowitz et al. 1998]. Last, but not least, there is evidence suggesting that nicotine cannot be delivered as fast
and effectively from ECs compared to tobacco cigarettes [Farsalinos et al. 2014]. Therefore, it seems that ECs
have a huge 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
tobacco cigarettes, the most efficient nicotine delivery product.

Studies on the Safety/Risk Profile of ECs
Findings on the safety/risk profile of ECs have just started to accumulate. However, this research must be
considered work in progress given that the safety/risk of any product reflects an evolving body of knowledge and
also because the product itself is undergoing constant development.
Existing studies about the safety/risk profile of ECs can be divided into chemical, toxicological and clinical
studies ( ). Obviously, clinical studies are the most informative, but also the most demanding because of several
methodological, logistical, ethical and financial challenges. In particular, exploring safety/risk profile in cohorts of
well-characterized users in the long-term is required to address the potential of future disease development, but it
would take hundreds of users to be followed for a substantial number of years before any conclusions are made.
Therefore, most research is currently focused on in vitro effects, with clinical studies confined into evaluation of
short-term use or pathophysiological mechanisms of smoking-related diseases.
Table 1. Types of studies performed to determine safety and to estimate risk from EC use.
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Type of
studies

Research subject

Advantages

Disadvantages

Chemical
studies

Evaluate the chemical
composition of liquids
and/or aerosol.
Examine
environmental
exposure (passive
'vaping').

Easier and faster to
perform. Less
expensive. Could
realistically be
implemented for
regulatory purposes.

Usually targeted on specific chemicals. Unknown
effects of flavorings when inhaled. No validated
protocols for vapor production. Provide no
objective evidence about the end results (effects)
of use (besides by applying theoretical models).

Difficult to interpret the results in terms of human
Evaluate the effects on Provide some
in vivo effects. More expensive than chemical
Toxicological
cell cultures or
information about the studies. Need to test aerosol and not liquid.
studies
experimental animals. effects from use.
Standards for exposure protocols have not been
clearly defined.

Clinical
studies

Studies on human in
vivo effects.

Provide definite and
objective evidence
about the effects of
use.

Difficult and expensive to perform. Long-term
follow up is needed due to the expected lag from
initiation of use to possible development of any
clinically evident disease. For now, limited to
acute effects from use.

Chemical Studies

Chemical studies are relatively simple and cheap to perform and provide quick results. However, there are several
disadvantages with this approach. Research is usually focused on the known specific chemicals (generally those
known to be toxic from studies of cigarette smoke) and fails to address unknown, potentially toxic contaminants
that could be detected in the liquid or the emitted aerosol. Problems may also arise from the detection of the
chemicals in flavors. Such substances, although approved for use in the food industry, have largely unknown
effects when heated and inhaled; thus, information on the presence of such substances is difficult to interpret in
terms of in vivo effects. In fact, chemical studies do not provide any objective information about the effects of use;
they can only be used to calculate the risk based on theoretical models and on already established safety levels
determined by health authorities. An overview of the chemical studies performed on ECs is displayed in .
Table 2. Summary of chemical toxicity findings.

Study

What was
investigated?

What were the key findings?
Liquid

Laugesen
[2009]

Vapor

Evaluation of 62
toxicants in the
EC vapour from
Ruyan 16 mg
and mainstream
tobacco smoke
using a standard
smoking
machine
protocol.

Evaluation of
toxicants in EC
Westenberger cartridges from
[2009]
two popular US
brands.
http://www.medscape.com/viewarticle/822398_print

No acrolein, but small quantities of
acetaldehyde and formaldehyde found. Traces
of TSNAs (NNN, NNK, and NAT) detected. CO,
metals, carcinogenic PAHs and phenols not
found in EC vapour. Acetaldehyde and
formaldehyde from tobacco smoke were 55 and
5 times higher, respectively.

TSNAs and certain tobacco
specific impurities were
detected in both products
N/A
at very low levels.
Diethylene glycol was
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identified in one cartridge.

Hadwiger et
al. [2010]

Evaluation of four
refill solutions
and six
replacement
cartridges
advertised as
containing Cialis
or rimonambant.

Cahn and
Siegel [2011]

TSNAs levels in ECs 500to 1400-fold lower than
those in conventional
Overview of 16
cigarettes and similar to
chemical toxicity
those in NRTs. Other
studies of EC
chemicals found very low
liquids/vapours.
levels, which are not
expected to result in
significant harm.

Pellegrino et
al. [2012]

Evaluation of PM
fractions and
PAHs in the
vapour generated N/A
from cartomizers
of an Italian EC
brand.

TSNAs (NNN,
NNK, NAT, and
NAB) content in
Kim and Shin 105 refill liquids
[2013]
from 11 EC
brands
purchased in
Korean shops.

Etter et al.
[2013]

Goniewicz et
al. [2013]

Nicotine
degradation
products,
ethylene glycol
and diethylene
glycol evaluation
of 20 EC refill
liquids from 10
popular brands

Vapours
generated from
12 brands of
ECs and a
medicinal
nicotine inhaler

Small amounts of aminotandalafil and rimonambant
present in all products
tested.

N/A

PM fractions were found, but levels were 6– 18
times lower compared with conventional
cigarettes. Traces of PAHs detected.

Total TSNAs averaged
12.99 ng/ml EC liquid; daily
total TSNA exposure from
N/A
conventional cigarettes
estimated to be up to 1800
times higher.

The levels of nicotine
degradation products
represented 0–4.4% of
those for nicotine, but for
N/A
most samples the level was
1–2%. Neither ethylene
glycol nor diethylene glycol
were detected.
Carbonyl compounds (formaldehyde,
acetaldehyde and acrolein), VOCs (toluene and
trace levels of xylene), trace levels of TSNAs
(NNN and NNK) and very low levels of metals
(cadmium, nickel and lead) were found in
almost all examined EC vapours. Trace
amounts of formaldehyde, acetaldehyde,
cadmium, nickel and lead were also detected

N/A
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using a modified
smoking
machine
protocol

from the Nicorette inhalator. Compared with
conventional cigarette, formaldehyde,
acetaldehyde and acrolein were 9–450 times
lower; toluene levels 120 times lower; and NNN
and NNK levels 380 and 40 times lower
respectively.

Williams et
al. [2013]

Vapour
generated from
cartomizers of a
popular EC
brand using a
standard
smoking
machine
protocol

Burstyn
[2014]

No evidence of levels of
contaminants that may be
associated with risk to
health. These include
acrolein, formaldehyde,
Systematic
TSNAs, and metals.
review of 35
Concern about
chemical toxicity
contamination of the liquid
studies/technical
by a nontrivial quantity of
reports of EC
ethylene glycol or
liquids/vapours.
diethylene glycol remains
confined to a single sample
of an early technology
product and has not been
replicated.

N/A

Trace levels of several metals (including tin,
copper, silver, iron, nickel, aluminium,
chromium, lead) were found, some of them at
higher level compared with conventional
cigarettes. Silica particles were also detected.
Number of microparticles from 10 EC puffs were
880 times lower compared with one tobacco
cigarette.

Abbreviations. CO, carbon monoxide; EC, electronic cigarette; NAT, N-Nitrosoanatabine; NNK, 4(methylnitrosamino)-1-(3-pyridyl)-1-butanone; NNN, N-Nitrosonornicotine; PAHs, polycyclic aromatic
hydrocarbons; PM, particulate matter; TSNAs, tobacco-specific nitrosamines; VOCs, volatile organic carbons.
Laugesen performed the first studies evaluating the chemical composition of EC aerosols [Laugesen, 2008, 2009].
The temperature of the resistance of the tested EC was 54oC during activation, which is approximately 5–10% of
the temperature of a burning tobacco cigarette. Toxic chemicals such as heavy metals, carcinogenic polycyclic
aromatic hydrocarbons and phenols were not detected, with the exception of trivial amounts of mercury (0.17 ng
per EC) and traces of formaldehyde and acetaldehyde. Laugesen evaluated emissions based on a toxicant
emissions score and reported a score of 0 in ECs compared with a score of 100–134 for tobacco cigarettes
(Figure 3). The US Food and Drug Administration (FDA) also performed chemical analyses on 18 commercially
available products in 2009 [Westenberger, 2009]. They detected the presence of tobacco-specific nitrosamines
(TSNAs) but did not declare the levels found. Small amounts of diethylene glycol were also found in one sample,
which was unlikely to cause any harm from normal use. Another study identified small amounts of aminotandalafil and rimonambant in EC liquids [Hadwiger et al. 2010]. Subsequently, several laboratories performed
similar tests, mostly on liquids, with Cahn and Siegel publishing a review on the chemical analyses of ECs and
comparing the findings with tobacco cigarettes and other tobacco products [Cahn and Siegel, 2011]. They
reported that TSNA levels were similar to those measured in pharmaceutical NRTs. The authors concluded that,
based on chemical analysis, ECs are far less harmful compared with tobacco cigarettes. The most
comprehensive study on TSNAs has been performed recently by a South Korean group, evaluating 105 liquids
obtained from local retailers [Kim and Shin, 2013]. On average, they found 12.99 ηg TSNAs per ml of liquid, with
the amount of daily exposure to the users estimated to be similar to users of NRTs [Farsalinos et al. 2013d]. The
estimated daily exposure to nitrosamines from tobacco 367
cigarettes (average consumption of 15 cigarettes per day)
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is estimated to be up to 1800 times higher compared with EC use ( ). Etter and colleagues evaluated the
accuracy of nicotine labeling and the presence of nicotine impurities and degradation products in 20 EC liquid
samples [Etter et al. 2013]. They found that nicotine levels were 85–121% of what was labeled, while nicotine
degradation products were present at levels of 0–4.4%. Although in some samples the levels were higher than
those specified in European Pharmacopoeia, they are not expected to cause any measurable harm to users.
Table 3. Levels of nitrosamines found in electronic and tobacco cigarettes. Prepared based on information from
Laugesen [2009], Cahn and Siegel [2011] and Kim and Shin [2013].

Product

Total nitrosamines levels (ng) Daily exposure (ng) Ratio4

Electronic cigarette (per ml) 13

521

1

Nicotine gum (per piece)

2

482

0.92

Winston (per cigarette)

3365

50 4753

971

Newport (per cigarette)

3885

50 7753

976

Marlboro (per cigarette)

6260

93 9003

1806

Camel (per cigarette)

5191

77 8653

1497

1Based on average daily use of 4ml liquid
2Based on maximum recommended consumption of 24 pieces per day
3Based on consumption of 15 cigarettes per day
4Difference (number-fold) between electronic cigarette and all other products in daily exposure to nitrosamines

Figure 3.

Toxic emissions score, adjusted for nicotine, for electronic cigarette and popular cigarette brands. (Reproduced
with permission from Laugesen [2009]).
Besides the evaluation for the presence of TSNAs, analyses have been performed for the detection of carbonyl
compounds. It is known that the thermal degradation of propylene glycol and glycerol can lead to the emission of
toxic compounds such as aldehydes [Antal et al. 1985; Stein et al. 1983]. Goniewicz and colleagues evaluated
the emission of 15 carbonyls from 12 brands of ECs (mostly first-generation) [Goniewicz et al. 2013]. In order to
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produce vapor, researchers used a smoking machine and followed a regime of 1.8-second puffs with a very short
10-second interpuff interval, which does not represent realistic use [Farsalinos et al. 2013c]; although the puff
duration was low, interpuff interval was remarkably short, which could potentially lead to overheating. In addition,
the same puff number was used in all devices tested, although there was a significant difference in the design and
liquid content between devices. Despite these limitations, out of 15 carbonyls, only 3 were detected
(formaldehyde, acetaldehyde and acrolein); levels were 9–450 times lower compared with emissions from tobacco
cigarettes (derived from existing literature but not tested in the same experiment). Formaldehyde and
acetaldehyde were also emitted from the nicotine inhalator, although at lower levels. In addition, they examined for
the presence of 11 volatile organic carbons and found only trace levels of toluene (at levels from 0.2–6.3 μg per
150 puffs) and xylene (from 0.1–0.2 μg per 150 puffs) in 10 of the samples; toluene levels were 120 times lower
compared with tobacco cigarettes (again derived from existing literature but not tested in the same experiment).
Given that ECs have several metal parts in direct contact with the e-liquid, it is quite obvious to expect some
contamination with metals in the vapor. Goniewicz and colleagues examined samples for the presence of 12
metals and found nickel, cadmium and lead emitted [Goniewicz et al. 2013]; the levels of nickel were similar to
those present in a pharmaceutical nicotine inhalator, while lead and cadmium were present at 2–3 times higher
levels compared with the inhalator. Still, the absolute levels were very low (few nanograms per 150 puffs). Williams
et al. [2013] focused their research on the presence of heavy metals and silicate particles emitted from ECs. They
tested poor quality first-generation 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. As mentioned earlier,
it is not unusual to find trace levels of metals in the vapor generated by these products under experimental
conditions that bear little relevance to their normal use; 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 (which is not the case since
most of the aerosol is visibly exhaled), 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 [US Pharmacopeia, 2013].
Silicate particles were also found in the EC aerosol. Such particles come from the wick material, however the
authors did not clarify whether crystalline silica oxide particles were found, which are responsible for respiratory
disease. In total, the number of microparticles (< 1000 nm) estimated to be inhaled by EC users from 10 puffs
were 880 times lower compared with one tobacco cigarette. Similar findings concerning microparticles were
reported by Pellegrino and colleagues who found that, for each particulate matter fraction, conventional cigarettes
released 6–18 times higher amounts compared with the EC tested [Pellegrino et al. 2012].
Burstyn has recently reviewed current data on the chemistry of aerosols and the liquids of ECs (including reports
which were not peer-reviewed) and estimated the risk to consumers based on workplace exposure standards (i.e.
Threshold Limit Values [TLVs]) [Burstyn, 2014]. After reviewing all available evidence, the author concluded that
there was no evidence that vaping produced inhalable exposure to contaminants of aerosol that would warrant
health concerns. He added that surveillance of use is recommended due to the high levels of propylene glycol and
glycerol inhaled (which are not considered contaminants but ingredients of the EC liquid). There are limited data
on the chronic inhalation of these chemicals by humans, although there is some evidence from toxicological
studies (which are discussed later in this paper).
In conclusion, chemical studies have found that exposure to toxic chemicals from ECs is far lower compared with
tobacco cigarettes. Besides comparing the levels of specific chemicals released from tobacco and ECs, it should
be taken into consideration that the vast majority of the >4000 chemicals present in tobacco smoke are
completely absent from ECs. Obviously, surveillance of use is warranted in order to objectively evaluate the in vivo
effects and because the effects of inhaling flavoring substances approved for food use are largely unknown.
Toxicological Studies

To date, only a handful of toxicological studies have been performed on ECs, mostly cytotoxicity studies on
established cell lines. The cytotoxicity approach also has its flaws. Findings cannot be directly applied to the in
vivo situation and there is always the risk of over- (as well as under-)estimating the interpretation of the toxic
effects in these investigational models. An ample degree of results variability is to be expected from different cell
lines and, sometimes, also within the same cell line. Comparing the potential cytotoxicity effects of EC vapor with
those resulting from the exposure of cigarette smoke should be mandatory, but standards for vapor production and
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exposure protocols have not been clearly defined.
Bahl and colleagues [Bahl et al. 2012] performed cytotoxicity tests on 36 EC liquids, in human embryonic stem
cells, mouse neural stem cells and human pulmonary fibroblasts and found that stem cells were more sensitive to
the effects of the liquids, with 15 samples being moderately cytotoxic and 12 samples being highly cytotoxic.
Propylene glycol and glycerol were not cytotoxic, but a correlation between cytotoxicity and the number and
height of the flavoring peaks in highperformance liquid chromatography was noted. Investigations were just
restricted to the effect of EC liquids and not to their vapors, thus limiting the importance of the study findings; this
is not a trivial issue considering that the intended use of these products is by inhalation only and that it is unlikely
that flavoring substances in the EC liquids will still be present in the aerosol in the same amount due to
differences in evaporation temperature [Romagna et al. 2013]. Regrettably, a set of experiments with cigarette
smoke extracts as comparator was not included. Of note, the authors emphasized that the study could have
underestimated the cytotoxicity by 100 times because when they added the EC liquids to the cell, medium final
concentration was 1%. However, cells were cultured for 48 hours with continuous exposure to the liquid, while in
real use the lungs come in contact with aerosol instead of liquid, the contact lasts for 1–2 seconds per puff and
most of the aerosol is visibly exhaled. Finally, Cinnamon Ceylon, the liquid found to be mostly cytotoxic in this
study, was not a refill liquid but a concentrated flavor which is not used in ECs unless it is diluted to 3–5%.
Romagna and colleagues [Romagna et al. 2013] performed the first cytotoxicity study of EC vapor on fibroblast
cells. They used a standardized ISO 10993–5 protocol, which is used for regulatory purposes of medical devices
and products. They tested the vapor of 21 liquid samples containing the same amount of nicotine (9 mg/ml),
generated by a commercially available EC device. Cells were incubated for 24 hours with each of these vapors and
with smoke from a conventional cigarette. Only one sample was found to be marginally cytotoxic, whereas
cigarette smoke was highly cytotoxic (approximately 795% more cytotoxic), even when the extract was diluted up
to 25% of the original concentration.
The same group also investigated the cytotoxic potential of 20 EC liquid samples in cardiomyoblasts [Farsalinos
et al. 2013a]. Vapor was produced by using a commercially available EC device. Samples contained a wide range
of nicotine concentrations. A base liquid mixture of propylene glycol and glycerol (no nicotine and no flavorings)
was also included as an additional experimental control. Four of the samples examined were made by using
cured tobacco leaves in a steeping process, allowing them to impregnate a mixture of propylene glycol and
glycerol for several days before being filtered and bottled for use. Of note, this was the first study which evaluated
a limited number of samples with an EC device delivering higher voltage and energy to the atomizer (thirdgeneration device). In total, four samples were found to be cytotoxic; three of them were liquids made by using
cured tobacco leaves, with cytotoxicity observed at both 100% and 50% extract concentration, while one sample
(cinnamon flavor) was marginally cytotoxic at 100% extract concentration only. In comparison, smoke from three
tobacco cigarettes was highly cytotoxic, with toxicity observed even when the extract was diluted to 12.5%. The
samples made with tobacco leaves were three times less cytotoxic compared with cigarette smoke; this was
probably due to the absence of combustion and the significantly lower temperature of evaporation in EC use.
Concerning high-voltage EC use, the authors found slightly reduced cell viability without any of the samples being
cytotoxic according to the ISO 10993–5 definition. Finally, no association between cell survival and the amount of
nicotine present in the liquids was noted.
A recent study evaluated in more detail the cytotoxic potential of eight cinnamon-flavored EC liquids in human
embryonic stem cells and human pulmonary fibroblasts [Behar et al. 2014]. The authors found that the flavoring
substance predominantly present was cinnamaldehyde, which is approved for food use. They observed significant
cytotoxic effects, mostly on stem cells but also on fibroblasts, with cytotoxicity associated with the amount of
cinnamaldehyde present in the liquid. However, major methodological issues arose from this study. Once again,
cytotoxicity was just restricted to EC liquids and not to their vapors. Moreover, the authors mentioned that the
amount of cinnamaldehyde differed between liquids by up to 100 times, and this raises the suspicion of testing
concentrated flavor rather than refills. By searching the internet and contacting manufacturers, based on the
names of samples and suppliers mentioned in the manuscript, it was found that at least four of their samples were
not refills but concentrated flavors. Surprisingly, the levels of cinnamaldehyde found to be cytotoxic were about
400 times lower than those currently approved for use [Environmental Protection Agency, 2000].
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Few animal studies have been performed to evaluate the potential harm of humectants in EC liquids (i.e.
propylene glycol and glycerol) when given by inhalation. Robertson and colleagues tested the effects on primates
of inhaling propylene glycol vapor for several months and found no evidence of toxicity on any organ (including the
lungs) after post-mortem examination of the animals [Robertson et al. 1947]. Similar observations were made in a
recent study in rats and dogs [Werley et al. 2011]. Concerns have been raised in human use, based on studies of
people exposed to theatrical fog [Varughese et al. 2005; American Chemistry Council, 2003] or propylene glycol
used in the aviation industry [Wieslander et al. 2001]. Irritation of the respiratory tract was found, but no
permanent lung injury or other long-term health implications were detected. It should be reminded that, in these
circumstances, nonpharmaceutical purity propylene glycol is used and in some cases oils are added, making it
difficult to interpret the results in the context of EC use. Evidence for the potential harm of inhaled glycerol is
sparse. A study using Sprague– Dawley rats found minimal to mild squamous metaplasia of the epiglottis
epithelium in the high-dose group only, without any changes observed in lungs or other organs [Renne et al.
1992]. No comparative set of experiments with cigarette smoke was included, but it is well known that exposure
to tobacco smoke in similar animal models leads to dramatic changes in the lungs, liver and kidneys [Czekaj et
al. 2002].
In conclusion, toxicological studies have shown significantly lower adverse effects of EC vapor compared with
cigarette smoke. Characteristically, the studies performed by using the liquids in their original liquid form have
found less favorable results; however, no comparison with tobacco smoke was performed in any of these studies,
and they cannot be considered relevant to EC use since the samples were not tested in the form consumed by
vapers. More research is needed, including studies on different cell lines such as lung epithelial cells. In addition,
it is probably necessary to evaluate a huge number of liquids with different flavors since a minority of them, in an
unpredictable manner, appear to raise some concerns when tested in the aerosol form produced by using an EC
device.
Clinical Studies and Research Surveys

Clinical trials can be very informative, but they require monitoring of hundreds of users for many years to
adequately explore the safety/risk profile of the products under investigation. Research surveys of EC users, on
the other hand, can quickly provide information about the potential harm of these products and are much cheaper
to run. However, self-reported data, highly self-selected study populations, and the cross-sectional design are
some of the most common limitations of research surveys. Taken together, findings from surveys and follow-up
studies of vapers have shown that EC use is relatively safe.
Polosa and colleagues followed up smokers for 24 months, after a 6-month period of intervention during which
ECs were given [Polosa et al. 2013a]. Only mild symptoms such as mouth and throat irritation and dry cough
were observed. Farsalinos and colleagues retrospectively evaluated a group of 111 EC users who had completely
quit smoking and were daily EC users for a median period of 8 months [Farsalinos et al. 2013b]. Throat irritation
and cough were the most commonly reported side effects. Similar findings have been observed in surveys
[Dawkins et al. 2013; Etter et al. 2011]. However, it is expected that dedicated users who have more positive
experiences and fewer side effects compared with the general population participate in such studies, therefore
interpretation should be done with caution. The only two existing randomized controlled trials have also included
detailed EC safety analysis. The ECLAT study [Caponnetto et al. 2013b], a three-arm, controlled, randomized,
clinical trial designed to compare efficacy and safety of a first-generation device with 7.2, 5.4, or 0 mg nicotine
cartridges, reported clinically significant progressive health improvements already by week two of continuous use
of the device, and no serious adverse events (i.e. major depression, abnormal behavior or any event requiring an
unscheduled visit to the family practitioner or hospitalization) occurred during the study. The ASCEND study
[Bullen et al. 2013], a three-arm, controlled, randomized, clinical trial designed to compare the efficacy and safety
of a first-generation device (with or without nicotine) with nicotine patches, reported no serious adverse events in
any of the three study groups.
Few clinical studies have been performed to evaluate the short-term in vivo effects of EC use in current or former
smokers. Vardavas and colleagues evaluated the acute effects of using an EC for 5 minutes on respiratory
function [Vardavas et al. 2012]. Although they did not report the results of commonly-used spirometry parameters,
they found that a sensitive measure of airways resistance and nitric oxide levels in exhaled breath were adversely
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affected. Similar elevations in respiratory resistance were reported by other research groups [Palamidas et al.
2013; Gennimata et al. 2012], who also documented some bizarre elevation in exhaled carbon monoxide levels
after EC use; this finding has been challenged by several other studies [Farsalinos et al. 2013f; Nides et al. 2014;
Van Staden et al. 2013]. Schober and colleagues found that EC use led to elevated exhaled nitric oxide [Schober
et al. 2013], contradicting the findings from Vardavas and colleagues [Vardavas et al. 2012]. Characteristically,
none of the above studies performed any comparative tests after smoking tobacco cigarettes. Flouris and
colleagues found that only smoking had an acute adverse effect on respiratory function [Flouris et al. 2013]; no
difference was observed after the group of smokers was exposed to active or passive EC use.
Two studies have evaluated the short-term effects of ECs on the cardiovascular system. Farsalinos and
colleagues evaluated the acute effects of using ECs with an 11 mg/ml nicotine-containing liquid on hemodynamics
and left ventricular function, in comparison with the effects of cigarette smoking [Farsalinos et al. 2012]. They
found that EC use resulted in a slight elevation in diastolic blood pressure while, after smoking, both systolic and
diastolic blood pressure and heart rate were significantly elevated. Obviously, this was due to the relatively low
nicotine content of the EC (which is considered medium strength). Diastolic dysfunction was observed in smokers
after smoking, which was in line with findings from previous studies. However, no adverse effects were observed in
EC users after using the device ad lib for 7 minutes. Another study by the same group [Farsalinos et al. 2013f],
evaluated the acute effects of EC use on coronary flow. In particular, they measured the flow velocity reserve of
the left anterior descending coronary artery by echocardiography after intravenous infusion of adenosine,
representing the maximal ability of the artery to deliver blood to the myocardium. Smoking was associated with a
decline in flow velocity reserve by 16% and an elevation in resistance to flow by 19%. On the contrary, no
difference was observed in any of these parameters after using the EC. Blood carboxyhemoglobin levels were also
measured in participants; baseline values were significantly higher in smokers compared with vapers and were
further elevated after smoking but were not altered after EC use. Similar observations for carboxyhemoglobin levels
were observed by Van Staden and colleagues [Van Staden et al. 2013].
A clinical case report of a smoker suffering from chronic idiopathic neutrophilia was published. According to that
report [Farsalinos and Romagna, 2013], switching from smoking to EC use led to a reversal of the condition after
6 months. In addition, C-reactive protein levels, which were consistently elevated for more than 6 years, decreased
to normal levels. Another case report of a patient with lipoid pneumonia was published, with the condition
attributed to glycerin-based EC liquids used by the patient [McCauley et al. 2012]. However, glycerin is an alcohol
(polyol) and thus it is impossible to cause lipoid pneumonia. Only oil-based liquids could be the cause for this
condition; such liquids should not be used with ECs.
One study evaluated the acute effects of tobacco and EC use on white blood cell count [Flouris et al. 2012].
Smoking one tobacco cigarette caused an immediate elevation in white blood cells, neutrophils and lymphocytes,
indicating acute inflammatory distress. On the contrary, no differences were observed after using ECs.
In conclusion, clinical studies evaluating the effects of short-term EC use on selected cardiovascular and
respiratory functional outcomes have shown that even if some harmful effects of vaping are reported, these are
considerably milder compared with smoking conventional cigarettes. However, it is difficult to assess the
prognostic implications of these studies; longer-term data are needed before any definite conclusions are made.
Passive Vaping

Passive smoking is an established risk factor for a variety of diseases [Barnoya and Navas-Acien, 2013].
Therefore, it is important from a public health perspective to examine the impact of EC use on bystanders. Indirect
data can be derived from chemical studies in vapor mentioned above, which show that the potential of any
significant adverse effects on bystanders is minimal. In fact, since sidestream exposure is nonexistent in EC
(aerosol is produced only during activation of the device, while tobacco cigarettes emit smoke even when no puffs
are taken), such studies are undoubtedly overestimating the risk of environmental exposure.
Few studies have focused on second-hand vaping. McAuley and colleagues [McAuley et al. 2012], although
mentioning indoor air quality in the title of their study and finding minimal health-related impact, did not in fact
evaluate second-hand vaping because aerosol was produced from an EC device and was evaluated without
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previously being inhaled by any user. Moreover, there were some problems with cross-contamination with tobacco
cigarette smoke, which made the results somewhat questionable, at least for some of the parameters tested.
Schripp and colleagues [Schripp et al. 2013] evaluated the emissions from an EC by asking a volunteer to use
three different EC devices in a closed 8 m3 chamber. From a selection of 20 chemicals analyzed, only
formaldehyde, acrolein, isoprene, acetaldehyde and acetic acid were detected. The levels were 5–40 times lower
compared with emissions from a conventional cigarette. For formaldehyde, the authors specifically mentioned that
the levels were continuously rising from the time the volunteer entered the room, even before he started using the
EC. Moreover, no acute elevation was observed when the smoker used the three EC devices, contrary to the
acute elevation and spiking of levels when a tobacco cigarette was lit. The authors concluded that formaldehyde
was not emitted from the ECs but was due to human contamination, since low amounts of formaldehyde of
endogenous origin can be found in exhaled breath [Riess et al. 2010]. Romagna and colleagues [Romagna et al.
2012] evaluated chemicals released in a realistic setting of a 60 m3 room, by asking five smokers to smoke ad lib
for 5 hours and five vapers to use ECs ad lib for a similar period of time on two separate days. Nicotine, acrolein,
toluene, xylene and polycyclic aromatic hydrocarbons were detected in room air after the smoking session, with
the amount of total organic carbon (TOC) reaching to 6.66 mg/m3. In contrast, after the EC session, only glycerol
was detected in minimal levels (72 μg/m3), while TOC reached a maximum level of 0.73 mg/m3.
Characteristically, the amount of TOC accumulated after 5 hours of EC use was similar to the amount found after
just 11 minutes of smoking. The study on heavy metals mentioned previously [Williams et al. 2013] could also be
used to examine any potential risk of bystanders' exposure to toxic metals. The levels of heavy metals found in
vapor were minimal, and considering the dispersion of these molecules in the whole room air, it is unlikely that
any of these metals could be present in measurable quantities in the environment. Therefore, the risk for
bystanders would be literally nonexistent. Contrary to that, Schober and colleagues [Schober et al. 2013] found
that levels of aluminum were raised by 2.4 times in a 45 m3 room where volunteers were asked to use ECs for 2
hours. This is a highly unexpected finding which cannot be supported by the findings of the study by Williams and
colleagues [Williams et al. 2013]; because the levels found in the latter could not result in such elevation of the
environmental levels of aluminum, unless nothing is retained in or absorbed from the lungs. Moreover, Schober
and colleagues [Schober et al. 2013] found that levels of polycyclic aromatic hydrocarbons (PAHs) were raised by
20% after EC use. However, a major methodological problem of this study is that control environmental
measurements were performed on a separate day and not on the same day of EC use. This is a major limitation,
because the levels of environmental PAHs have significant diurnal and day-to-day variations [Ravindra et al. 2008];
therefore, it is highly likely that the differences in levels of PAHs (which are mainly products of combustion and
are not expected to be emitted from EC use) represented changes due to environmental conditions and not due to
EC use. Bertholon and colleagues [Bertholon et al. 2013] examined the EC aerosol exhaled from a user, in
comparison with exhaled smoke from a smoker. The authors found that particle size diameters were 0.29–
0.033μm. They observed that the half life of EC aerosol was 11 seconds compared with 20 minutes for cigarette
smoke, indicating that risk of passive vaping exposure is significantly lower compared with passive smoking.
The recent findings by Czogala and colleagues [Czogala et al. 2013] led to similar conclusions. The authors
compared the emissions of electronic and conventional cigarettes generated by experienced dual users in a
ventilated full-sized room and found that ECs may emit detectable amounts of nicotine (depending on the specific
EC brand tested), but no carbon monoxide and volatile organic carbons. However, the average ambient levels of
nicotine of ECs were 10 times lower than those of conventional cigarettes (3.32 ± 2.49 versus 31.60 ± 6.91
μg/m3).
In his review and comparison with TLVs, Burstyn found that emissions from ECs to the environment are not
expected to pose any measurable risk for bystanders [Burstyn, 2014].
An issue that needs further clarification relates to the findings of microparticles emitted from ECs. In most
studies, these findings are presented in a way implying that the risk is similar to environmental or smoking
microparticles. In reality, it is not just the size but the composition of the microparticles that matters.
Environmental microparticles are mainly carbon, metal, acid and organic microparticles, many of which result from
combustion and are commonly called particulate matter. Particulate matter exposure is definitely associated with
lung and cardiovascular disease [Peters, 2005; Seaton et al. 1995]. In the case of ECs, microparticles are
expected to consist mostly of propylene glycol, glycerol, water and nicotine droplets. Metal and silica
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nanoparticles may also be present [Williams et al. 2013], but, in general, emissions from ECs are incomparable
to environmental particulate matter or cigarette smoke microparticles.
Flouris and colleagues [Flouris et al. 2013] performed the only clinical study evaluating the respiratory effects of
passive vaping compared with passive smoking. Researchers found significant adverse effects in spirometry
parameters after being exposed to passive smoking for 1 hour, while no adverse effects were observed after
exposure to passive vaping.
Although evaluating the effects of passive vaping requires further work, based on the existing evidence from
environmental exposure and chemical analyses of vapor, it is safe to conclude that the effects of EC use on
bystanders are minimal compared with conventional cigarettes.

Miscellaneous Safety Issues
Specific Subpopulations: Psychiatric and Chronic Obstructive Pulmonary Disorder Patients

A challenging population subgroup with unique smoking patterns is that of psychiatric patients and in particular
schizophrenic patients. This subpopulation is characterized by a very high smoking prevalence [De Leon and
Diaz, 2005] with an excess of smoking-related mortality [Brown et al. 2000]. Currently, only NRTs are
recommended to treat nicotine dependence in this specific subpopulation, but in general they are not particularly
effective [Aubin et al. 2012]. ECs could be used as an alternative to smoking products in this group. Caponnetto
and colleagues performed a prospective 12-month pilot study to evaluate the efficacy of EC use in smoking
reduction and cessation in a group of 14 patients with schizophrenia [Caponnetto et al. 2013a]. In 50% of
participants, smoking consumption went from 30 to 15 cigarettes per day at 52 weeks of follow up, while 14.3%
managed to quit smoking. Importantly, no deterioration in their psychiatric condition was observed, and side
effects were mild and temporary. The results were promising although an outdated EC device was used in this
study.
There is also anecdotal evidence that successful smoking cessation could be attained by using an EC in smokers
with other psychiatric conditions such as depression [Caponnetto et al. 2011a]. Both patients described in this
case series stated that EC use was well tolerated and no adverse events were reported.
Considering that first-line oral medications for nicotine addiction are contraindicated in such patients (prescribing
information for bupropion and varenicline carry a 'black-box' warning for certain psychiatric conditions), ECs may
be a promising tool in these challenging patient groups.
Another subpopulation that may benefit from regular EC use is that of respiratory patients with chronic obstructive
pulmonary disease (COPD), a progressive disease characterized by a persistent inflammatory response to
tobacco smoke that generally leads to decline in lung function, respiratory failure, cor pulmonale and death.
Consequently, smoking cessation plays a crucial part in the management of COPD patients. However, the
available evidence in the medical literature indicates that COPD patients who smoke respond poorly to smoking
cessation efforts [Schiller and Ni, 2006]. To date, no formal efficacy and safety assessment of EC use in COPD
patients has been conducted. There is only evidence from a case report of inveterate smokers with COPD and a
documented history of recurring relapses, who eventually quit tobacco smoking on their own by using an EC
[Caponnetto et al. 2011b]. 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.
Accidental Nicotine Exposure

Accidental ingestion of nicotine, especially by children, or skin contact with large amounts of liquid or highly
concentrated nicotine solution can be an issue. However, the historically referenced lethal dose of 60 mg has
recently been challenged in a review by Mayer [Mayer, 2013]; he found that the lethal levels currently reproduced
in every document originated from dubious experiments performed in the 19th century. Based on post-mortem
studies, he suggested that the acute dose associated with a lethal outcome would be 500–1000 mg. Taking into
account that voluminous vomiting is the first and characteristic symptom of nicotine ingestion, it seems that far
higher levels of nicotine need to be ingested in order to have lethal consequences.
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A surveillance system of adverse events has been developed by the FDA, which identifies safety concerns in
relation to tobacco products. Since 2008, 47 adverse events were reported for ECs [Chen, 2013]. Eight of them
were serious events such as hospitalizations for pneumonia, heart failure, seizures and hypotension and burns. A
case of second-degree burns was caused by a battery explosion, which is generally a problem observed in lithium
batteries and has occurred in other products (such as mobile phones). The author emphasized that the reported
events were not necessarily associated with EC use but may have been related to pre-existing conditions or other
causes. No condition was characteristically associated with EC use.
A recent review of the California Poison Control System database from 2010 to 2012 identified 35 cases (14
children) associated with EC exposure (accidental exposure in 25 cases) [Cantrell, 2013]. A total of five patients
were evaluated in an emergency department and all were discharged within 4 hours. Nausea, vomiting, dizziness
and oral irritation were most commonly reported. Taken together, data from surveillance systems of adverse
events suggest that short-term adverse effects and accidental exposures to EC cartridges are unlikely to result in
serious toxicity.
Notwithstanding, avoiding preventable contact with highly concentrated nicotine solution remains important; this
can be achieved by specific labeling of the products, child-proof caps and proper education of consumers. There is
no evidence that nicotine-containing EC liquids should be treated in any different way compared with other
consumer products used every day in households (such as bleach, washing machine powder, etc.).
Electrical Accidents and Fires

The electronic equipment of ECs may be the cause for accidents. ECs are mainly composed of lithium batteries.
There have been reports of explosions of batteries, caused either by prolonged charging and use of improper
chargers or by design defects. Similar accidents have occurred with batteries of other popular devices, such as
mobile phones. Therefore, this does not occur specifically with ECs, however, quality standards of production
should be used in order to avoid such accidents.
Smoking is a major cause of residential fires. Between 2008 and 2010, an estimated annual average of 7600
smoking-related fires occurred in residential buildings in the US [US Fire Administration, 2012]. They account for
only 2% of all residential building fires but for 14% of fire deaths. Since ECs are activated only when used by the
person and there is no combustion involved, there is the potential to avoid the risk of smokingrelated fires.
Use by Youngsters and Nonsmokers

Although beyond the scope of this review, it is important to briefly discuss the potential for addiction from EC use.
It should be acknowledged that nicotine is addictive, although recent studies have shown that several other
chemicals present in tobacco are associated with a significant enhancement of the addictiveness of nicotine
[Lotfipour et al. 2011; Rose, 2006; Guillem et al. 2005]. Still, nicotine intake should not be recommended to
nonsmokers. Smokers are already addicted to nicotine, thus ECs will be a cleaner form of nicotine intake, while
at the same time they will maintain their sensory stimulation and motor simulation of smoking; these are
important aspects of the addiction to smoking. Regulatory authorities have expressed concern about EC use by
youngsters or by never-smokers, with ECs becoming a gateway to smoking or becoming a new form of addiction.
However, such concerns are unsubstantiated; research has shown that EC use by youngsters is virtually
nonexistent unless they are smokers. Camenga and colleagues [Camenga et al. 2013] examined the use of ECs
and tobacco in a group of adolescents, in a survey conducted in three waves. In the first wave of the survey
(February 2010), 1719 adolescents were surveyed from which only one nonsmoker was found to be using ECs. In
the second and third wave of the surveys, only five nonsmoking adolescents were using ECs. In fact, these are
adolescents who reported first ever use of ECs in the past 30 days; therefore they were not necessarily regular or
daily EC consumers. The increased prevalence of EC use from 0.9% in 2010 to 2.3% in 2011 concerned smoking
adolescents, therefore it should be considered a positive finding that smokers are experimenting with the
significantly less harmful ECs. Similarly, the Medicines and Healthcare Products Regulatory Agency (MHRA)
found that less than 1% of EC users are never-smokers [MHRA, 2013]. Data from the Centers for Disease Control
[2013] National Youth Tobacco Survey reported doubling in EC experimentation by 13–18 year old students from
1.1% in 2011 to 2.1% in 2012; however, 90.6% of them were smokers. From the whole population, only 0.5%
were nonsmokers experimenting with ECs. Once again,375
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EC in the past 30 days, not regular or daily EC use. Recently, a survey of more than 75,000 students in South
Korea was published [Lee et al. 2013]. Although they found that 12.6% of them were daily smokers (8.6% were
using only tobacco cigarettes and 3.6% were using both tobacco and ECs), only 0.6% of nonsmokers had used
ECs in the past 30 days. Although the above mentioned data have been used as arguments to support the fact
that a new epidemic of nicotine addiction through the use of ECs is appearing, in reality they are showing that any
experimentation with ECs is done by smokers. This is in fact a positive finding, and could lead to reduced
smoking prevalence through adoption of EC use. Therefore, ECs could serve as gateway from smoking; on the
contrary, there is no evidence indicating that they could be a gateway to smoking. It is promising to see that
penetration of EC use in youngsters is virtually nonexistent, especially when you take into consideration that
there is currently no official regulation in most countries to prohibit the access to ECs by youngsters.

Conclusion
Existing evidence indicates that EC use is by far a less harmful alternative to smoking. There is no tobacco and
no combustion involved in EC use; therefore, regular vapers may avoid several harmful toxic chemicals that are
typically present in the smoke of tobacco cigarettes. Indeed, some toxic chemicals are released in the EC vapor
as well, but their levels are substantially lower compared with tobacco smoke, and in some cases (such as
nitrosamines) are comparable with the amounts found in pharmaceutical nicotine products. Surveys, clinical,
chemistry and toxicology data have often been mispresented or misinterpreted by health authorities and tobacco
regulators, in such a way that the potential for harmful consequences of EC use has been largely exaggerated
[Polosa and Caponnetto, 2013]. It is obvious that some residual risk associated with EC use may be present, but
this is probably trivial compared with the devastating consequences of smoking. Moreover, ECs are recommended
to smokers or former smokers only, as a substitute for conventional cigarettes or to prevent smoking relapse;
thus, any risk should be estimated relative to the risk of continuing or relapsing back to smoking and the low
efficacy of currently approved medications for smoking cessation should be taken into consideration [Moore et al.
2009; Rigotti et al. 2010; Yudkin et al. 2003]. Nonetheless, more research is needed in several areas, such as
atomizer design and materials to further reduce toxic emissions and improve nicotine delivery, and liquid
ingredients to determine the relative risk of the variety of compounds (mostly flavorings) inhaled. Regulations need
to be implemented in order to maintain the current situation of minimal penetration of EC use in nonsmokers and
youngsters, while manufacturers should be forced to provide proof for the quality of the ingredients used and to
perform tests on the efficiency and safety of their products. However, any regulatory decisions should not
compromise the variability of choices for consumers and should make sure that ECs are more easily accessible
compared with their main competitor, the tobacco cigarette. Consumers deserve, and should make, informed
decisions and research will definitely promote this. In particular, current data on safety evaluation and risk
assessment of ECs is sufficient enough to avert restrictive regulatory measures as a consequence of an irrational
application of the precautionary principle [Saitta et al. 2014].
ECs are a revolutionary product in tobacco harm reduction. Although they emit vapor, which resembles smoke,
there is literally no fire (combustion) and no 'fire' (suspicion or evidence that they may be the cause for disease in
a similar way to tobacco cigarettes). Due to their unique characteristics, ECs represent a historical opportunity to
save millions of lives and significantly reduce the burden of smoking-related diseases worldwide.
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Participants reported reading most of the posts (mean usability rating=3.3/4) and
interactions from the “Dr. Is In” sessions (3/4); they reported thinking about what
they read (3/4) and would recommend the program to others (3.3/4). During the
90-day intervention period, 4 (5%) participants opted to change to a later stage
group; 5 (6%) opted for CBT treatment and attended 6/7 chat sessions on average.
CBT sessions were rated as easy to understand, useful, and helpful (all 3.3/4). At
intervention end, 10% (n=6) reported 7-day abstinence, of which 4 were verified
biochemically online. Most (55%, n=33) reported at least one cessation attempt
during the intervention, and there was a significant reduction in median past 7-day
cigarettes smoked from BL to 3-mo (70 vs. 40; W=337, p<.001). More participants
were prepared to quit after the intervention (36%) than before (10%) (Bowker’s
X2=13.4, p=.004). Conclusions: Focused on young adult smokers, a challenging
group to engage, the study’s high retention and usability ratings suggest the
Facebook quit smoking intervention is attractive and feasible to deliver. Early
efficacy data are encouraging and support further investigation in a larger sample
with randomized design and control group and longer follow-up.

SMOKING CESSATION IN MENTHOL AND NON-MENTHOL
CIGARETTE SMOKERS
Michael C. Fiore, MD, MPH, MBA*, Stevens S. Smith, PhD, and Timothy B. Baker,
PhD University of Wisconsin Center for Tobacco Research and Intervention
Background: This research assessed the relations of menthol cigarette use with
measures of cessation success in a large comparative effectiveness trial (CET).
Methods: We conducted secondary analyses of a randomized double-blind,
placebo-controlled CET that enrolled 1504 adult smokers who smoked at least
10 cigarettes per day during the past 6 months and reported being motivated to
quit smoking. Participants were randomized to one of six medication treatment
conditions: nicotine lozenge, nicotine patch, bupropion SR, nicotine patch +
nicotine lozenge, bupropion + nicotine lozenge or placebo. All participants
received six individual counseling sessions. The analysis sample in the current
report consisted of 1439 participants: 814 White non-menthol users, 439 White
menthol users, and 186 African American (AA) menthol users. There were too
few AA non-menthol smokers (n=16) to be included in the analyses. Generalized
estimating equations were used to conduct longitudinal analyses of biochemicallyconfirmed 7-day point-prevalence abstinence assessed at 4, 8, and 26 weeks
post-quit. Menthol status (no, yes) was tested along with gender and treatment
(placebo vs. active). Secondary outcomes were smoking cessation milestones:
initial cessation, number of days to lapse, and number of days to relapse following
a lapse. Results: In longitudinal analyses of abstinence, menthol-smoking was
associated with reduced likelihood of smoking cessation in AA and White smokers
combined, odds ratio (OR)=0.72 (95% CI:0.60 – 0.87). Amongst menthol smokers,
AA women were at especially high risk of cessation failure: e.g., with higher
failure rates than White women, OR=2.63 (95% CI:1.75-3.96) or White or AA
males (p’s < .05). In milestones analyses, menthol smokers had a reduced rate of
initial cessation compared to non-menthol users, 91.2% vs. 84.7%, respectively.
Conclusions: While results do not permit strong causal inference, the current
results are consistent with a causal model comprising a general risk of reduced
cessation success associated with menthol-smoking. More specific risks appear
to be associated with certain menthol-smoking populations, particularly AA women

FUNDING: National Institute on Drug Abuse K23 DA032578, P50 DA09253;
National Center for Advancing Translational Sciences, UCSF-CTSI Grant Number
UL1 TR000004
JUSTIFICATION: This work demonstrates the feasibility and attractiveness of a
Facebook-delivered smoking cessation intervention for young adults, and early
efficacy data are encouraging.
CORRESPONDING AUTHOR: Danielle Ramo, PhD, Assistant Professor,
University of California, San Francisco, Psychiatry, 401 Parnassus Avenue, San
Francisco, CA 94143, United States, Phone: 415-476-7695, Email: danielle.
ramo@ucsf.edu
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REAL-WORLD EFFECTIVENESS OF E-CIGARETTES: A
POPULATION STUDY
Jamie Brown*, Ph.D., 1,2, Emma Beard, Ph.D., 1, Daniel Kotz, Ph.D., 1,3,
Susan Michie, D.Phil., 2, 4, Robert West, Ph.D., 1, 4 1 Cancer Research UK
Health Behaviour Research Centre, University College London, WC1E 6BT, UK
2 Department of Clinical, Educational and Health Psychology, University College
London, London, UK 3 Department of General Practice, CAPHRI School for Public
Health and Primary Care, Maastricht University Medical Centre, Maastricht, the
Netherlands 4 National Centre for Smoking Cessation and Training, London, UK

FUNDING: Supported by NIH grants P50 DA019706, K05CA139871, and
3R01HL109031-02S1. Medications for the WSHS-1 CET were provided by
GlaxoSmithKline.
JUSTIFICATION: The prevalence of menthol-smoking makes it imperative
to determine if it places the smoker at any increased risk relative to smoking
non-menthol cigarettes, thus, any added risk due to menthol-smoking could have
important policy implications.

Background: Electronic cigarettes (e-cigarettes) are rapidly increasing in
popularity. Two randomised controlled trials have suggested that e-cigarettes
can aid smoking cessation but there are many factors that could influence their
real-world effectiveness. This study aimed to assess, using an established
methodology, the effectiveness of e-cigarettes compared with nicotine replacement
therapy (NRT) bought over-the-counter and with unaided quitting in the general
population. Methods: A large survey of a representative sample of the English
population. The study included 5726 adults who had smoked within the previous
12 months and made at least one quit attempt during that period with either an
e-cigarette only (n=391), NRT bought over-the-counter only (n=2031) or no aid
in their most recent quit attempt (n=3304). The primary outcome measure was
self-reported abstinence up to the time of the survey, adjusted for key potential
confounders including nicotine dependence. Results: E-cigarette users were
more likely still to be abstinent than either those who used NRT bought over-thecounter (OR=2•23, 95%CI=1•67- 2•97, 19•9% vs. 10•0%) or no aid (OR=1•40,
95%CI=1•07-1•82, 19•9% vs. 15•1%). The adjusted odds of non-smoking in
users of e-cigarettes were 1•66 (95%CI=1•17-2•36) times higher compared with
users of NRT bought over-the-counter and 1•60 (95%CI=1•15-2•23) times higher
compared with those using no aid. Conclusion: Among smokers stopping without
professional support, those who use e-cigarettes appear more likely to be able to
remain abstinent than those who use a licensed NRT product bought over-thecounter or no aid to cessation. This difference persists after adjusting for a wide
range of smoker characteristics such as nicotine dependence.

CORRESPONDING AUTHOR: Michael Fiore, MD, MPH, MBA, Professor,
University of Wisconsin School of Medicine and Public Health, Medicine, UW-CTRI,
1930 Monroe St, Madison , WI 53711, United States, Phone: 608-262-8673, Fax:
608-265-3102, Email: mcf@ctri.wisc.edu
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FEASIBILITY, ACCEPTABILITY, AND INITIAL EFFICACY OF
THE FACEBOOK “TOBACCO STATUS PROJECT” FOR YOUNG
ADULTS
Danielle E. Ramo, Ph.D1*, Kathryn Chavez, B.A.1, Howard Liu, B.A.2, Kevin L.
Delucchi, Ph.D.1, Judith J. Prochaska, Ph.D, M.P.H.3 1Department of Psychiatry,
University of California, San Francisco; 2Department of Epidemiology, School
of Public Health, Harvard University; 3Stanford Prevention Research Center,
Department of Medicine, Stanford University
Introduction: With social media’s widespread appeal and adoption, we tested
the feasibility, acceptability, and initial efficacy of a smoking cessation intervention
for young adults delivered within Facebook. Method: We designed an intervention
based on the Clinical Practice Guidelines and the Transtheoretical model and
enrolled 79 participants into study-run secret Facebook groups matched on
readiness to quit smoking. Intervention components included: daily stagematched posts for 90 days; weekly “Ask the Doctor” interactive sessions ; and
for those who became ready to quit, 1 individual and 6 group cognitive-behavioral
counseling sessions held over Facebook chat. We assessed program use,
acceptance, and smoking outcomes at intervention end (3-mo). Results: We held
2 precontemplation (n=34; 43%), 3 contemplation (n=35; 44%), and 2 preparation
(n=10; 13%) Facebook secret groups. Follow-up at 3-mo was 76% (n=60).

FUNDING: JB’s post is funded by a fellowship from the UK Society for the Study
of Addiction. RW is funded by Cancer Research UK. We are grateful to Cancer
Research UK, the Department of Health and Pfizer for funding this study. This
study is partly funded by Pfizer under an investigator initiated award.
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JUSTIFICATION: The current study together with previous randomised trials
suggests that e-cigarettes are both an efficacious and effective aid to smoking
cessation.
CORRESPONDING AUTHOR: Jamie Brown, Ph.D., SSA Research Fellow,
University College London, , University College London, Health Behaviour
Research Centre (Rm 215), London,
WC1E 7HB, United Kingdom, Phone:
077178868800, Email: jamie.brown@ucl.ac.uk
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EFFECTS OF CIGARETTE PACKAGING ON NEURAL RESPONSES
TO HEALTH WARNINGS
Olivia M. Maynard*, Marcus R. Munafò, School of Experimental Psychology,
MRC Integrative Epidemiology Unit, University of Bristol, United Kingdom and
UK Centre for Tobacco and Alcohol Studies, United Kingdom, Jonathan Brooks,
School of Experimental Psychology, University of Bristol, United Kingdom and
Clinical Research and Imaging Centre, University of Bristol, United Kingdom and
Ute Leonards, School of Experimental Psychology, University of Bristol, United
Kingdom
INTRODUCTION: Previous neuroimaging studies have found that presenting
smokers with smoking-related cues increases activation in brain areas related
to reward. However, no neuroimaging studies have yet examined the effects of
plain cigarette packaging on brain activation. Our previous research indicates that
plain packaging increases visual attention to health warnings among non-smokers
and weekly smokers, but not daily smokers, who appear to actively ignore
health warnings. METHODS: The present study investigated whether there are
differences in activation in brain areas related to threat (amygdala) and reward
(nucleus accumbens) when viewing plain and branded packs of cigarettes, and
whether this differs between non-smokers, weekly smokers and daily smokers.
Participants underwent a single functional magnetic resonance imaging scan
whilst viewing images of plain and branded cigarettes. RESULTS: A total of 72
participants were recruited from Bristol, and after exclusions due to poor quality
scans, data from 19 non-smokers, 19 weekly smokers and 20 daily smokers were
available for analysis. Whole-brain analyses indicated that the presentation of
branded as compared with plain packs increased activation in the upper visual
field around the calcarine sulcus among both non-smokers and weekly smokers.
However, this activation was attenuated among daily smokers. Furthermore,
bilateral region of interest analyses in the amydala and nucleus accumbens
indicated differences in brain activation in the right amygdala among non-smokers
and weekly smokers when they viewed branded and plain packages of cigarettes,
but this difference was not observed among daily smokers. CONCLUSIONS: Our
findings demonstrate for the first time that viewing plain cigarette packaging as
compared with branded packaging results in a different pattern of brain activation,
particularly in the right amygdala, and that this difference is reduced among daily
smokers. These findings extend our previous observations that daily cigarette
smokers actively avoid cigarette package health warnings and lend support to the
view that plain packaging might be an effective tobacco control strategy.
FUNDING: Economic and Social Research Council, Medical Research Council,
Action on Smoking and Health UK.
JUSTIFICATION: Plain tobacco packaging is a tobacco control policy currently
being considered by a number of jurisdictions worldwide, and this study demonstrates for the first time, the effect of plain packaging on neural responses.
CORRESPONDING AUTHOR: Olivia Maynard, , , University of Bristol, , 12a Priory
Road, Bristol, BR60AN, United Kingdom, Phone: 07743186549, Email: Olivia.
Maynard@bristol.ac.uk
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from this sample. Although ITS share some features with smokers that may predict
smoking initiation, they possess some unique features that may protect them from
becoming daily, dependent smokers and could serve as intervention targets.

THERAPEUTIC SYNERGETIC EFFECTS OF THE CONSUMPTION
OF PUMPKIN SEED AND AROMATHERAPY OF SPIKE LAVENDER
OIL ON REDUCE OF CIGARETTE SMOKING CRAVING

FUNDING: This work was supported by NIDA T32 DA024628-01 (PI: Rebec,
G.), Indiana University, and the McNair Scholars Program Grant from the U.S.
Department of Education Grant P217A80085.

Nasir Dehghan, M.D.* , Bahman P. Omran, M.D. , Nader Isavi , M.D , Elinaz Shirazi,
M.P.H. Research Department of Smoking Cessation Clinic, Tehran University of
Medical Sciences, Tehran, Iran.

JUSTIFICATION: Differences in personality, motivation factors, and psychophysiology may help identify risk factors and intervention targets for persons at risk for
developing smoking dependence.

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. 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).
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.

CORRESPONDING AUTHOR: Olga Rass, Ph.D., 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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ASSESSING CHANGE IN USE OF CIGARETTES AND EMERGING
NON-CIGARETTE ALTERNATIVES AMONG COLLEGE STUDENTS
Alejandra Fernandez*, Alexandra Loukas
Use of emerging non-cigarette alternatives, such as hookah, snus, dissolvables,
and e-cigarettes continues to increase in the U.S., yet little is know about change
in use of these products. This study 1) examined change in use of cigarettes and
emerging non-cigarette alternative products in college students across a one-year
period of time and 2) assessed factors contributing to change in use. Participants
were a convenience sample of 765 students (mean age=24.8; 55.8% male; 44.2%
White, 41.5% Hispanic, 7.0% Asian, 2.9% Black) from seven urban universities
within a public University system. Students participated in an online survey twice;
in spring 2012 and spring 2013. Past 30-day (i.e., current) use of cigarettes,
hookah, snus, dissolvables, and e-cigarettes was assessed at Time 1 and Time
2. Change in use across one year was assessed using paired samples t-tests.
Results indicated that only e-cigarette use increased from Time 1 (3.5%) to Time
2 (7.6%) [t(734)=-4.13, p<.001], while no change in use occurred among the other
products. Thus, logistic regression analysis was used to determine predictors of
change in e-cigarettes only. Time 1 current e-cigarette use, current cigarette use,
and reasons for using e-cigarettes (i.e., when smoking is not allowed, in addition to
smoking although allowed, instead of smoking although allowed, means of cutting
down, and to help quit smoking) were included as predictors. Results showed
that Time 1 current e-cigarette use (OR=3.8, CI=1.2-12.1), current cigarette use
(OR=3.8, CI=1.5-9.3) and use of e-cigarettes to help quit smoking (OR=5.0, CI=1.221.4) increased the likelihood of e-cigarette use at Time 2.Increasing prevalence
of e-cigarette use across a one-year period among young adults is alarming. That
use of e-cigarettes to help quit smoking was a predictor of subsequent increased
e-cigarette use may be due to their marketing as alternatives to cigarettes and
as smoking cessation aids. More research is needed to examine young adults’
reasons for using these products. Findings underscore the need to determine
if e-cigarette use results in cessation for smokers or in sustained use of both
cigarettes and e-cigarettes.

FUNDING: This Study was supported by Research Department of Smoking
Cessation Clinics in Tehran University of Medical Sciences.
CORRESPONDING AUTHOR: Nasir Dehghan, Medical doctor, Director of
smoking cessation clinics, , Tehran university of medical sciences, Unit 19, No. 10,
Kanani Moghaddam Alley, Sarrafaha St., Saadat Abad St, Tehran, 1998833545,
Iran, Phone: +989122152014, Email: nasir.dehghan@gmail.com
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PERSONALITY CHARACTERISTICS, MOTIVATION FACTORS, AND
RESTING EEG IN DAILY AND INTERMITTENT SMOKERS
Olga Rass*, Johns Hopkins University School of Medicine; Brian F. O'Donnell,
Indiana University

FUNDING: No funding
CORRESPONDING AUTHOR: Alejandra Fernandez, , , University of Texas at
Austin, , 2109 San Jacinto, Austin, TX 78712, United States, Phone: 2816856699,
Email: alejandra.fernandez@utexas.edu

Non-daily cigarette smokers are becoming an increasingly prevalent subset
of the smoking population. These intermittent smokers (ITS) represent a stable,
non-dependent group that may possess personality characteristics that reduce
the likelihood of transition to smoking dependence. Identifying the personality
and motivational characteristics unique to ITS may suggest novel intervention
targets for smoking dependence. Smoking rate, smoking dependence, CO levels,
personality characteristics, and affective regulation were evaluated in dependent
smokers (DS; N=22), ITS (N=31) and non-smokers (N=30). Resting EEG was also
measured. Compared to DS, ITS initiated smoking later, smoked at lower rates,
and had decreased drive and motivation to smoke. ITS and DS reported lower
conscientiousness and greater sensation-seeking than nonsmokers, revealing
shared risk factors for smoking initiation. DS reported greater motor impulsivity
and showed decreased low- frequency resting EEG compared to ITS and
nonsmokers, implicating risk factors for smoking maintenance and dependence.
ITS reported greater enjoyment of physical sensation than DS and nonsmokers,
revealing a potential neuroprotective factor in nicotine dependence. No group
differences were found for affect or emotional regulation measures that may be
sensitive to pathologies comorbid with smoking (e.g., other drug dependence,
mood and anxiety disorders) or greater smoking dependence that were absent
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WOULD BE NICOTINE REPLACEMENT THERAPY MORE
EFFECTIVE TO ELDERLY SMOKERS THAN TO YOUNGER
SMOKERS ?
Carolina Giusti Buzo, Neuza Helena Moreira Lopes, Paulo Caleb Junior Lima
Santos, Alexandre Costa Pereira,Tania Maria Ogawa Abe, Jaqueline Scholz Issa*,
Humberto Pierri. Heart Institute (InCor), University of Sao Paulo Medical School,
Sao Paulo, Brazil.
Smoking is an important risk factor for the development of several chronic
diseases and mortality. Current evidence shows that the interruption decreases
the incidence of events in all age groups. However, know if elderly patients have
the same success rates or there is a better drug strategy to treat them is a great
question. The aim of this work was to compare the success rates between elderly
and younger patients in a smoking cessation service in a Cardiovascular Hospital.
3
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Material and Methods: We analyzed retrospectively the PAF database Program
from 2008 to 2011. Co-morbidities associated with smoking, the treatment success
rate (continuous abstinence for 52 weeks), nicotine dependence (Fagerstrom
score) and number of previous attempts to smoking cessation were analyzed and
stratified by age. Among the smoking cessation drugs used we found nicotine
replacement therapy (NRT-patchs and/or gum), bupropion and varenicline. The
drugs were prescribed considering nicotine dependence level, availability of the
product, contra-indication, and previous experience with smoking cessation drugs.
Chi-square, Student t test and logistic univariate and multivariate regression
analysis were performed. Results: Among 940 treated patients, 239 (25.4%)
were older than 60 years with a mean age of 69±6 years while 701 under the
age of 60 years with mean age of 48±8 years. The elderly group had a higher
incidence of hypertension, coronary heart disease and acute myocardial infarction,
dyslipidemia, and chronic obstructive pulmonary disease. The success rates in
smoking cessation were similar between the groups (35% vs 41%,<60y vs >60y,
p=0.12). The success rate of patients using NRT was higher in the group aged ≥ 60
years (45.9%) compared to patients <60 years (27 %) (p=0.001), fact not observed
with the other medications. Considering patients who received NRT (302), the age
≥ 60 years proved to be the only relevant factor to the success of patients in
this group (OR 2.34, 95% CI: 1.36 to 4.04, p=0.002). Conclusion: NRT for elderly
people with co-morbidities showed to be more effective to stop smoking than in
younger patients in this group of patients.

OUTDOOR SMOKING BANS IN SOUTH KOREA: CURRENT
SITUATION AND PUBLIC HEALTH IMPLICATIONS
Hyunjoo Sohn1, Hong-Jun Cho2, Hyeon-Ju Kim*3 1Graduate School of Jeju
National University, Jeju, Korea 2Department of Family Medicine, Asan Medical
Center, University of Ulsan College of Medicine, Seoul, Korea 3Department of
Family Medicine, Jeju National University Hospital, School of Medicine, Jeju
National University, Jeju, Korea
Introduction Indoor smoking-free policy has strong evidence of promoting public
health and has been recommended by the WHO Framework Convention on Tobacco
Control. However, there is controversy on outdoor smoking bans regarding public
health benefits and ethical justification. Banning outdoor smoking has become
a popular tobacco control policy in South Korea since local governments were
given power to legislate ordinances restricting smoking in outdoor public places
in 2010. We investigated the ordinances of local governments of South Korea
banning outdoor smoking. Methods We searched the websites of the Ministry of
Government Legislation, the Ministry of Security and Public Administration and
local governments with the key words of “tobacco” or “cigarette smoking”. Purposes
of the ordinances, time of introduction of the ordinance, kinds of public places
banning smoking, amounts of fines, and the number of enforcement staff were
examined. Results Of 246 local governments, 199 (80.9%) introduced ordinances
banning smoking in outdoor public places (94.1% of higher level local governments
and 79.9% of lower level local governments). The purposes of legislation were
reported as; protecting health from second-hand smoking (96.5%), protection
from fire (57.8%) and clean environment (29.2%). Public places covered by
smoking bans are: bus stops (97.0%), public parks (95.0%), schools (94.0%), gas
stations (56.3%), playgrounds (54.3%), and taxi stands (46.7%). Sixty-eight local
governments had designated/ special non-smoking streets. Fines of violations
ranged from 10,000 to 300,000 Korean Won (approximately 10 to 300 USD) and
the mean number of enforcement staffs per local government were 1.4 (range,
1-6). Conclusions Despite of controversy on public health benefits and the delay
in comprehensive indoor smoking bans, banning outdoor smoking in public places
has been popular in South Korea. Discussions are needed on the effectiveness
and priority of the outdoor smoking bans.

FUNDING: No Funding
JUSTIFICATION: Nicotine replacement therapy would be o good choice to
smoking cessation treatment in elderly patients with others comorbidities
CORRESPONDING AUTHOR: Jaqueline Issa, MD, , Heart Institute, Smoking
Cessation, Rua Dra Ene├ís de Carvalho Aguiar 44 , S├úo Paulo, S├úo Paulo
05403-000, Brazil, Phone: 5511 26615698, Fax: 55 11 26615592, Email:
jaquelineissa@yahoo.com.br
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YOUNG ADULT OCCASIONAL WATERPIPE SMOKERS
Kawkab Shishani, PhD*, John Roll, PhD

FUNDING: No Funding

Introduction: The purpose of this study was to investigate smoking behavior,
and subjective and physiological effects of using nicotine-containing waterpipe
in young adult occasional smokers. Methods: This study utilized a 2X2 factorial
design with random allocation to conditions. The two nicotine conditions were
nicotine (0.75gm) and non-nicotine (placebo 0g nicotine) tobacco and the two target
smoke volumes were low volume (40 liter) and high volume (80 liter). Twenty-four
participants completed subjective (Acute Subjective Effects of Nicotine) and
physiological measures (blood pressure, heart rate, and CO). Additional measures
were used to assess for withdrawal symptoms (QSU and MNWS-R). Sample: The
participants were young adults (22 ± 3.1 years), 71% smoked once a month in the
past year and 29% smoked 1-2 waterpipe per week. In addition, 60% reported
sharing waterpipe smoking with friends all the time. None of the participants
reported using other forms of tobacco products. Results: Participants smoking
nicotine condition tended to smoke longer (i.e. smoking duration, p < .05), take
more puffs (p < .05), shorter puffs (p < .05), and inhale less volume at each puff (p
< .05). The repeated measures analysis of the factor “headrush” revealed an effect
of smoking nicotine condition (F=9.69, p<.00, partial η2 = 0.33) and time (F=8.17,
p<.02, partial η2 = 0.30). Heart rate increased significantly across the nicotine
condition (F=7.92, p=.01, partial η2 =0.31) and over time (F=12.64, p<.01, partial
η2 =0.41) and. Conclusions: This study demonstrates how relative differences
between nicotine and non-nicotine occasional waterpipe smoking are associated
with changes in smoking behaviors, experiencing a “headrush” and increase in
heart rate.

CORRESPONDING AUTHOR: Hyeon-Ju Kim, PhD, MPH, , Jeju National
University, , Ara dong, Jeju, 690-756, South Korea, Phone: 821056247966,
Email: fmhjukim@hanmail.net
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APPLICATION OF CE-MS TO A METABONOMICS STUDY
OF HUMAN URINE FROM CIGARETTE SMOKERS AND
NON-SMOKERS
Isabel Garcia Perez1, John C Lindon1, Emmanuel Minet2* 1 Metabometrix Ltd,
Bioincubator, Prince Consort Road, South Kensington, London SW7 1BP UK
2 British American Tobacco, Group Research and Development, Regents Park
Road, Southampton SO15 8TL UK
Introduction: Advanced analytical technologies such as 1H NMR spectroscopy
and mass spectrometry (MS) are capable of measuring thousands of metabolites
simultaneously in a biofluid to provide the global metabolite profile. This untargeted
approach employs multivariate statistical analysis in order to identify combinations
of metabolites to map molecular signatures that are characteristic of toxicant
exposure and disease processes. Capillary Electrophoresis Time-of-Flight Mass
Spectrometry (CE-TOF-MS) has never been used to profile the metabonome of
smokers. In this study we used CE-MS to compare the urinary metabonome of
non-smokers and smokers of 1 and 10mg ISO tar cigarettes. Methods: Positive
ion electrospray CE-MS analysis was applied to the investigation of urine samples
from non-smokers and from subjects who smoked cigarettes at two tar levels:
1mg and 10mg ISO tar yields. Results: The separation method gave well resolved
electropherograms over a time period of 15 min and good sensitivity using
CE-TOF-MS. Validated multivariate chemometric models using retention time, m/z
and intensity as variables were able to separate smokers from non-smokers. This
discrimination resulted mainly from the presence of nicotine metabolites in the data
set. When these were removed, it still proved possible to discriminate the smokers
from the non-smokers based on tentatively identified metabolites. The biomarkers
that distinguished between the urines from smokers and non-smokers included
glycine, guanidinoacetic acid, trigonelline, nicotinamide, hippuric acid and serine.
Further discriminating MS peaks remain unassigned. Conclusion: The biochemical

FUNDING: This investigation was supported by funds provided for medical and
biological research by the State of Washington Initiative Measure No. 171 (WSU
Alcohol and Drug Abuse Research Program).
JUSTIFICATION: possible policy implication: inclusion of waterpipe smoking in the
family smoking prevention act 2009
CORRESPONDING AUTHOR: kawkab shishani, PhD, , , , 418 W tieton Ave,
spokane, WA 99218 99218, United States, Phone: 509-3247425, Email: kawkab.
shishani@gmail.com
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relevance of changes in the glycine and serine pathways are in agreement with
in vivo and in vitro studies linking oxidative stress and the glutathione pathway.
Trigonelline and hippuric acid have been previously identified as markers in the
urine of lung cancer patients and nicotinamide as an intermediate in DNA repair.
This proof-of-principle metabonomics study illustrates the value of CE-TOF-MS as
part of the array of analytical platforms that can be employed to investigate novel
biomarkers in urine from tobacco users.

the extent to which this is an issue in this population and suggest potential use
motives and barriers to smoking cessation.

FUNDING: This study was funded by BAT to Metabometrix Ltd. as a commercial
contract.
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CORRESPONDING AUTHOR: Lorraine Reitzel, PhD, Associate Professor,
University of Houston, , 491 Farish Hall, Houston, , TX 77204-5029, United
States, Phone: 713-743-6679, Email: Lrreitzel@uh.edu

OPINIONS ABOUT ELECTRONIC CIGARETTE (E-CIGARETTE)
USE IN SMOKE-FREE AREAS AMONG U.S. ADULTS, 2012

JUSTIFICATION: Metabonomics in biofluids can be used for comparative risk
assessment across the range of combustible, non combustible tobacco products,
and nicotine delivery products.

Ban A. Majeed, MBChB, MPH*, Shanta R. Dube, Ph.D, MPH, Kymberle Sterling,
Dr.PH, Carrie F.Whitney, MPH, and Michael P Eriksen, Sc.D., Georgia State
University.

CORRESPONDING AUTHOR: Emmanuel Minet, PhD, Senior Scientist,
British American Tobacco, Scientific Product Stewardship, BAT, group R&D,
Southampton, Hampshire SO15 8TL, United Kingdom, Phone: 02380588997,
Email: emmanuel_minet@BAT.com

Introduction: In the U.S., electronic cigarettes (e-cigarettes) are currently
unregulated and aggressively marketed, thereby resulting in their increased
use. The purpose of this study was to explore opinions about e-cigarette use in
smoke-free areas among adults in the U.S. Methods: Data were analyzed from
4,043 U.S. adult respondents who answered questions about e-cigarettes in the
2012 HealthStyles Survey. Opinions about allowing e-cigarette use in smoke-free
public areas were assessed by respondents’ characteristics using a multinomial
logistic regression analysis. Results: Overall, 22.6% of adults were in favor to allow
e-cigarette use in smoke-free public areas, 37.5% of adults were not in favor, and
39.8% of adults had no opinion; Compared to never-smokers, current smokers
were more likely to say “Yes, allow” (OR=3.2, 95% CI 2.3- 4.5); than to say “Don’t
know.” Conclusion:To our knowledge, this is the first study to examine the public
opinions about e-cigarette use in public areas where smoking is prohibited.
While the majority of respondents either had no opinion or were not supportive
of allowing e-cigarette use in smoke-free areas, about one in five adults were
in favor of the use of e-cigarettes in smoke-free venues. Adults who responded
“Don’t know” were more likely to lack awareness about e-cigarettes compared to
adults who had an opinion, suggesting that their lack of opinion could be due to
the novelty of the device on the market. Continuous monitoring of public opinions
regarding allowing e-cigarette use in smoke-free areas is needed.
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CHARACTERIZING NEW AND EMERGING TOBACCO PRODUCT
USE AMONG HOMELESS CIGARETTE SMOKERS
Daniel H. Kish, BS,* The University of Houston, College of Education, Department
of Educational Psychology; Lorraine R. Reitzel, Ph.D., University of Houston,
College of Education, Department of Educational Psychology; Darla E. Kendzor,
Ph.D., The University of Texas Health Science Center, School of Public Health;
Hiroe Okamoto, AA, The University of Houston, College of Education, Department
of Educational Psychology; Michael S. Businelle, Ph.D., The University of Texas
Health Science Center, School of Public Health.
The prevalence of cigarette smoking is very high among homeless adults
(>70%); however, little is known about the use of new and emerging tobacco
products (NEPs) in this population. Concurrent use may impact smoking quit
rates, as well as confer greater risk for tobacco related health problems. This study
characterizes several types of NEP use over the last 30 days in a convenience
sample of 183 homeless biochemically-confirmed current smokers. Participants
(74% male) were 45.6 years old (+/-10.4) on average and largely non-white
(68.3%). They smoked an average of 12 cigarettes a day, for almost 21 years,
and had 2.8 discrete episodes of homelessness. Among concurrent users (n=91),
40.5% used little cigars/cigarillos/bidis (LCCB), 34.2% cigars, 31.5% self-rolled
cigarettes (SRC), 11.7% e-cigarettes, 7.2% chewing tobacco, 1.9% snus, 1.8%
dissolvable tobacco, 1.8% hookah, and 10.8% “other.” Prevalence of daily use of
LCCBs, cigars, and e-cigarettes was similar (23.1% - 24.4%). NEP use motives
varied by product, with “cheaper than cigarettes” endorsed by 85.7% of SRC,
66.7% of LCCB, 55.3% of cigar, and 50% of dissolvable tobacco users. Reasons
for e-cigarette use included to facilitate cutting down on cigarettes (69.2%), to quit
cigarettes (53.8%), and because it was perceived less harmful than cigarettes
(53.8%). Almost all LCCB (100%), cigar (97.4%), chewing tobacco (100%), and
SRC users (97.1%) believed that using these products conferred some, a lot, or
extreme health risks, whereas the majority of e-cigarette users (69.2%) believed
that its use conferred little or no health risks. Compared with cigarette-only
smokers (n=92), concurrent users were more likely to be younger, male, and
non-white, and they had more homelessness episodes, higher CO levels, and
higher perceived and urban stress (p values <.05). Notably, concurrent users did
not differ from cigarette-only smokers on readiness to quit smoking or number
of previous quit attempts. In conclusion, NEP use is common among homeless
smokers. Concurrent users and cigarette-only smokers do not differ on quitting
readiness, but the greater stress reported among the former may represent a
hurdle for cessation.

FUNDING: This work was supported by the grant from the Georgia Cancer
Coalition (SP000ELM76).
CORRESPONDING AUTHOR: Ban Majeed, MPH, PHD Candidate, GSU,
SPH, 1246 piedmont Av NE apt 4, Atlanta, GA 30309, United States, Phone:
4044312523, Email: bmajeed1@student.gsu.edu
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SYNERGETIC EFFECTS OF THE COMBINATION OF HERBAL
THERAPY INCLUDING OAT EXTRACT AND LEMON POWDER
WITH MUSIC THERAPY ON SMOKING CESSATION
NASIR DEHGHAN, M.D.* , BAHMAN P. OMRAN M.D. , ISAVI NADER M.D.
,SAMIN DEHGHAN M.D , ELINAZ SHIRAZI M.P.H. 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 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. 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

FUNDING: This work was supported by institutional funding provided by the
University of Texas Health Science Center, School of Public Health (to M.S.
Businelle) and the University of Texas MD Anderson Cancer Center (to L.R.
Reitzel). Data analysis and manuscript preparation were additionally supported
through grant MRSGT-10-104-01-CPHPS (to D.E. Kendzor) and MRSGT-12114-01-CPPB (to M.S. Businelle) awarded by the American Cancer Society.
Its contents are solely the responsibility of the authors and do not necessarily
represent the official views of the sponsoring organizations.
JUSTIFICATION: Homeless smokers who concurrently use new and emerging
tobacco products (NEP) may be elevating their health risks; characterizing NEP
use and differentiating concurrent users from cigarette-only smokers can highlight
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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).
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.

followed by solvent extraction then specific analysis. In this work, screenings
of the chemical composition of several synthetic and natural charcoals were
conducted. Analysis were performed on several raw charcoals and on the smoke
generated from their burning. For the raw charcoals, acid digestion and solvent
extraction were applied for the analysis of toxic metals and organic compounds
respectively. Several analytical techniques were used for analysis. They are:
Gas Chromatography-Mass spectrometry (GC-MS), Inductively Coupled Plasma
(ICP) and Atomic Absorption Spectroscopy (AAS). For the smoke analysis,
the smoke was generated and controlled using pulsed sinusoidal pneumatic
flow via a robotic machine developed by “IREADYCo LLC”. The compounds
in the smoke were collected using Tenax and activated carbon traps. Thermal
Desorption-Gas Chromatography-Mass spectrometer (TD-GC-MS) was used for
thermal desorption of the smoke compounds from the traps followed by analysis.
A comparison of the chemical composition results of the charcoals from multiple
sources is made. Our results revealed that charcoal is the source of hundreds of
compounds which could be just as harmful as PAHs. Such compounds belong
to different chemical functional groups such as aldehydes, amines and ketones
in addition to aromatics. Examples of possible carcinogenic compounds found in
various types of charcoal are benzene and its alkyl and chlorinated derivatives,
pyridine, 1,4-dioxane, furfural, 2-chlorophenol, benzofuran, dodecane, quinoline
and many others. It is important to note that some of these compounds are natural
ingredients of raw charcoal while many of them are formed during the processes
of combustion and pyrolysis. Furthermore, the raw charcoal showed the presence
of traces of heavy metals.

FUNDING: this study has supported by Research and Development Department
of Smoking Cessation Clinics.
CORRESPONDING AUTHOR: Nasir Dehghan, Medical doctor, Director of
smoking cessation clinics, , Tehran university of medical sciences, Unit 19, No. 10,
Kanani Moghaddam Alley, Sarrafaha St., Saadat Abad St, Tehran, 1998833545,
Iran, Phone: +989122152014, Email: nasir.dehghan@gmail.com
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WHAT IS THE EVIDENCE FOR HARDENING? TRENDS IN
NICOTINE DEPENDENCE IN THE U.S., 2002-2011
Philip H. Smith* (1), Jennifer S. Rose (2), Gary A. Giovino (3), Carolyn M. Mazure
(1), Sherry A. McKee (1) (1) Department of Psychiatry, Yale University School
of Medicine (2) Department of Psychology, Wesleyan University (3) Community
Health and Health Behavior, University at Buffalo, SUNY

FUNDING: Faculty Research Grant, American University of Sharjah
JUSTIFICATION: In this study, identification of wide range of chemical compounds
and their potential impact on health will be described.

There has been considerable interest in determining whether declines in
cigarette smoking in the U.S. have resulted in a hardened population of “hardcore”
smokers.” We analyzed data from the National Survey on Drug use and Health
(2002-2011) to study changes in nicotine dependence levels over this time period.
We used generalized non-linear factor analysis and items from the Nicotine
Dependence Syndrome Scale (NDSS) to generate an indicator for dependence
that was psychometrically equivalent across years in the study. This approach also
allowed us to use Item Response Theory to evaluate changes in the performance
of specific NDSS symptoms over time. All analyses were stratified by gender.
As expected, the prevalence of cigarette smoking declined from 2002-2011.
The proportion of smokers consuming >25 cigarettes per day also declined.
NDSS-based nicotine dependence declined among male smokers, but remained
steady among female smokers. However, when the sample was categorized
by daily cigarette consumption (0-15, 16-25, >25) we found slight increases in
dependence among both male and female smokers who reported consuming
16-25 cigarettes per day. We also found this trend among women who smoked
0-15 cigarettes per day. Smoking to reduce irritability/restlessness became a
more accurate marker of severe dependence among men, and smoking to relieve
craving became a marker of more severe dependence, and a more accurate
marker of dependence, among women. Overall, we found that dependence may
be declining among male smokers, likely due to reduced consumption. However,
there may have been increases in dependence among both male and female
“pack-a-day” smokers, and dependence itself may have changed to be better
identified by withdrawal-related symptoms, suggesting a harder to treat smoking
population.

CORRESPONDING AUTHOR: Yehya Elsayed, pH.D., Assistant Professor,
American University of Sharjah, Biology , Chemistry and Environmental Sciences,
American University of Sharjah, Sharjah, P.O. Box 26666,, United Arab Emirates,
Phone: +971-566970160, Email: yelsayed@aus.edu
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FINANCIAL INCENTIVES INCREASE SMOKING CESSATION IN
HOMELESS SMOKERS: A PILOT STUDY
Debra M. Rios, M.S.*, University of Texas Health Science Center School of Public
Health; Michael S. Businelle, Ph.D., Darla E. Kendzor, Ph.D.,University of Texas
Health Science Center School of Public Health, University of Texas Southwestern
Harold C. Simmons Comprehensive Cancer Center, Population Science and
Cancer Control Program; Anshula Kesh, MPH, Erica L. Cuate, MPH, Insiya B.
Poonawalla, MPH, University of Texas Health Science Center School of Public
Health; Lorraine R. Reitzel, Ph.D.,University of Houston, Department of Educational
Psychology; Kolawole S. Okuyemi, MD, MPH, Univeristy of Minnesota, Family
Medicine and Community Health; David W. Wetter, Ph.D., University of Texas MD
Anderson Cancer Center, Department of Health Disparities Research
BACKGROUND: Smoking prevalence has declined to 19.3% in U.S. adults, yet
over 70% of homeless adults are current smokers. Although smoking prevalence
functions as a major contributor to poor health outcomes in the homeless, few
studies have examined the effectiveness of smoking cessation interventions in
this vulnerable population. The purpose of this pilot study was to compare the
effectiveness of shelter-based smoking cessation clinic usual care (UC) to an
adjunctive contingency management (CM) treatment that offered UC plus small
financial incentives for smoking abstinence. METHODS: Sixty-eight homeless
individuals were recruited between January and October 2012 from a homeless
shelter in Dallas, Texas. Eligible participants smoked >= 5 cigarettes per day and
had a carbon monoxide level of >= 8 parts per million at baseline. Participants
were assigned to UC (n=58) or UC plus financial incentives (CM; n=10) groups
and were followed for 5 consecutive weeks (1 week pre-quit through 4 weeks
post-quit). A generalized linear mixed model regression analysis was conducted
to compare biochemically-verified abstinence rates between groups. An additional
model examined the interaction between time and treatment group. RESULTS:
Participants were primarily male (61.8%) and African American (58.8%), and were
49 years of age on average. There was a significant effect of treatment group
on abstinence overall after controlling for time, age, gender, race/ethnicity, and
insurance status. These effects varied over time. Follow up logistic regression
analyses indicated that CM participants were significantly more likely than UC
participants to be abstinent on the quit date (50% vs. 19% abstinent) and at 4
weeks post-quit (30% vs. 1.7% abstinent). On average, those assigned to the CM
group earned $42 for biochemically confirmed abstinence across all study visits.
CONCLUSIONS: This study is the first to demonstrate the utility of adjunctive

FUNDING: NIDA, P50DA03394502 (PI: Sherry McKee); NIMH, T32MH01423539
(PI: Heping Zhang)
JUSTIFICATION: Trends for hardening in "pack-a-day" smokers and changes in
the nature of nicotine dependence are relevant across the translational spectrum.
CORRESPONDING AUTHOR: Philip Smith, Ph.D., Postdoctoral Research Fellow,
Yale University, , Epidemiology and Public Health, New Haven, CT 06520-8034,
United States, Phone: (716)698-2045, Email: philip.h.smith@yale.edu
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CHEMICAL AND HEALTH ASSESSMENT OF THE CHARCOALS
USED IN HOOKAH
Yehya Elsayed*, Ruveetha R. Pereira and Nedal Abu Farha Department of
Biology, Chemistry & Environmental Sciences, American University of Sharjah,
Sharjah, PO Box 26666, UAE
Charcoals are used as a heating source to generate smoke in hookah (i.e.
waterpipe). They are reported to be the source of toxic compounds such as
PAHs and carbon monoxide in smoke. Most of the analytical methods used to
characterize PAHs are based on trapping them from smoke on specific filters
6
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financial incentives for smoking abstinence in homeless smokers seeking
cessation treatment. Small incentives may help sheltered homeless smokers to
overcome the overwhelming barriers to cessation that are commonly experienced
by this group.

POS4-15

FUNDING: Funding information: This work was supported by the University of
Texas School of Public Health. The data analysis and manuscript preparation were
additionally supported through American Cancer Society grants MRSGT-12-11401-CPPB (to MSB) and MRSGT-10-104-01-CPHPS (to DEK).

Shyanika W. Rose (1, 2)* Sherry Emery (3) Kurt M. Ribisl (1, 2) Corresponding
Author: Shyanika W. Rose, MA, Department of Health Behavior, University of
North Carolina at Chapel Hill, Gillings School of Global Public Health, CB 7440,
Chapel Hill, NC 27599-7440. Telephone: 919-619-0083. Fax: 919-966-2921
E-mail:rosesw@email.unc.edu 1.Department of Health Behavior, University of
North Carolina at Chapel Hill, Chapel Hill, NC, USA 2. Lineberger Comprehensive
Cancer Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA 3.
Institute for Health Research and Policy, University of Illinois at Chicago, Chicago,
IL, USA

FACTORS AFFECTING PUBLIC SUPPORT FOR TOBACCO
CONTROL POINT OF SALE POLICIES

CORRESPONDING AUTHOR: Debra Rios, MS, Graduate Research Assistant,
University of Texas School of Public Health, Health Promotion and Behavioral
Sciences, 5209 Capitol Ave Apt A, Dallas, TX 75206, United States, Phone:
3612075790, Email: debra.m.rios@uth.tmc.edu

The Family Smoking Prevention and Tobacco Control Act (FSPTCA) of
2009 provided new opportunities to regulate tobacco products at the point-ofsale (POS). We assessed support among a national sample of smokers and
non-smokers in the US for 10 POS policies in five domains (1) minors’ access to
tobacco, (2) regulating promotion, (3) product bans (menthol, flavored cigarettes),
(4) advertising restrictions, and (5) labeling changes (graphic warnings). We
surveyed a nationally representative sample of 17,507 respondents using
linear regression to calculate weighted point estimates and factors associated
with support for POS policies among adult respondents and smokers only. For
smokers we also examine the interaction of intention to quit and policy self-interest
on support for specific POS policies. Overall, non-smokers had more support
than smokers. African-Americans, Hispanics, and those of other races, had more
support than Whites. Women expressed more support than men. We found higher
levels of support with older age. Education level and income were unrelated to
level of support. Among smokers, those patterns also held. Additionally, those
who wanted to quit and those who had made a quit attempt in the past year also
had higher levels of support. Policy support varied by provision with the highest
support for minor’s access restrictions (over 80%) and the lowest for advertising
restrictions like black and white text advertising (23%). A large minority (45%) of
respondents had support for graphic warnings on packs and ads. Only 11% of
the sample had support for all 10 provisions. However, the largest proportion of
respondents was neutral rather than disapproving of these provisions. Among
smokers, policy self-interest moderated the relationship between intention to quit
and support for specific provisions. This study provides new information on public
support and support among subgroups for a range of provisions that are or could
be implemented under the Tobacco Control Act at point of sale. Tobacco control
advocates and the FDA can build on existing levels of public support to promote
and maintain controversial policy changes in the retail environment.
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NATIONAL AND STATE COST SAVINGS ASSOCIATED WITH
PROHIBITING SMOKING IN U.S. SUBSIDIZED AND PUBLIC
HOUSING
Brian A. King, Ph.D., M.P.H.*, Stephen D. Babb, M.P.H., Centers for Disease
Control and Prevention; Richard M. Pech, Ph.D., University of Illinois at Chicago.
Secondhand smoke (SHS) exposure causes disease and premature death
among nonsmokers. Although progress has been made adopting indoor
smoke-free laws in public areas, millions of Americans, including children, remain
exposed at home. Multiunit housing residents are especially susceptible to SHS
exposure, which can infiltrate smoke-free units from units and shared areas
where smoking is permitted. Nearly 80 million Americans live in multiunit housing,
including 7 million in subsidized or public housing. We calculated national and
state costs that could be averted by prohibiting smoking in U.S. subsidized housing
in 2012, including: 1) SHS-related direct health care; 2) renovation of units where
smoking is permitted; and 3) smoking-attributable fires. Annual cost-savings were
calculated using residency estimates from the Department of Housing and Urban
Development and previously reported national and state cost data. Previously
published data were adjusted for inflation and a price deflator was used to account
for varying state living costs. Health care costs did not include indirect costs such
as lost productivity. National and state estimates were calculated overall and by
cost type for all subsidized housing and public housing only. Alaska and the District
of Columbia were excluded due to limited data. The findings reveal that prohibiting
smoking in all U.S. subsidized housing would yield annual savings of $518 million
($256-$848 million), including $351 million ($162-$587 million) in SHS-related
health care, $117 million ($66-$184 million) in renovation expenses, and $49
million ($28-$77 million) in smoking-attributable fire losses. By state, annual
savings for subsidized housing ranged from $649,000 ($334,000-$1 million) in
Wyoming to $90 million ($44-$148 million) in New York. Prohibiting smoking in
public housing alone would yield savings of $159 million ($79-$260 million); by
state, annual savings ranged from $159,000 ($79,000-$260,000) in Wyoming to
$42 million ($20-$69 million) in New York. These findings suggest that efforts to
prohibit smoking in U.S. subsidized and public housing would protect health and
generate substantial cost-savings to society.

FUNDING: Tobacco Control in Rapidly Changing Media Environment (Grant
Number: 1U01CA154254) UNC Lineberger Cancer Control Education Program
(R25 CA57726)
JUSTIFICATION: State and localities can use information about public support to
identify how to promote tobacco control policies affecting the point of sale.
CORRESPONDING AUTHOR: Shyanika Rose, , , UNC Chapel Hill, , 1109
Freshman Dr, Durham, NC 27713, United States, Phone: 919-619-0083, Email:
rosesw@email.unc.edu

FUNDING: No Funding
JUSTIFICATION: The findings from this study have the potentail to inform the
adoption of smoke-free policies in subsidized and public housing across the United
States.
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BATTLING TOBACCO USE AT HOME: AN ANALYSIS OF HOME
SMOKING BANS AMONG U.S. VETERANS FROM 2001 TO 2011

CORRESPONDING AUTHOR: Brian King, PhD, MPH, Senior Scientific Advisor,
Centers for Disease Control and Prevention, Office on Smoking and Health, 4770
Buford Highway NE, Atlanta, GA 30341, United States, Phone: 7704885107,
Email: baking@cdc.gov

Xiao Zhang*, PhD, University of Wisconsin-Madison Ana P. Martinez-Donate,
PhD, University of Wisconsin-Madison Jessica Cook, PhD, University of
Wisconsin-Madison Megan E. Piper, PhD, University of Wisconsin-Madison Kristin
Berg, MD, University of Wisconsin-Madison Nathan R. Jones, PhD, University of
Wisconsin-Madison
Background: Smoking is a significant health problem within the U.S. military.
Home bans help reduce tobacco use and prevent secondhand smoke exposure.
Veteran and military populations use tobacco at higher rates than civilians but
there has been no research examining the presence of home smoking bans
among veterans. This study examined national trends in home smoking bans
among U.S. veterans compared to non-veterans from 2001 to 2011. Methods:
Data from the 2001-2002 and 2010-2011 Tobacco Use Supplement to the Current
Population Survey (TUS-CPS) was used to estimate prevalence and multivariable
logistic regression model of home smoking ban reports by adults who reported
ever serving on active duty in the U.S. Armed Forces. We also compared the
7

392

Poster Session 4 • Saturday, February 8, 2014 • 11:00 a.m. – 12:30 p.m.
POS4-18

prevalence of home bans among veterans with adults who did not serve in the
military. Results: A total of 40,062 U.S. veterans provided valid responses regarding
the home smoking ban status for the two survey periods. Overall, the prevalence
of complete home smoking bans increased from 64.0% in 2001-02 to 79.7% in
2010-2011 among veterans (p<0.01). The prevalence rates of home bans were
consistently lower among veterans compared to non-veterans (p<0.01), with the
prevalence among the latter increasing from 67.6% to 84.4% over time. Disparities
between the two groups increased significantly over time (p<0.05). Veterans who
were current or former smokers, unmarried, with older age, less than high school
education, lower household income, no children living in the household were less
likely to report a complete home smoking ban (p<0.05). Conclusions: In spite of
the general increase in the adoption of complete home smoking bans, veterans
lagged behind the rest of the U.S. population and disparities persisted over
time. Interventions promoting the adoption of complete home smoking bans are
necessary to protect veterans and their family and reduce disparities in tobaccorelated diseases, especially among veterans who were current or former smokers,
unmarried, older, with lower education and income level, and without children
living together.

PREDICTORS OF ELECTRONIC CIGARETTE USE AMONG A
SAMPLE OF NEW YORK CITY ADOLESCENTS
Michael Johns, Donna Shelley, and Shannon M. Farley, New York City Department
of Health
BACKGROUND: Electronic cigarettes (e-cigarettes) are battery-powered
devices that deliver vaporized nicotine that is often flavored. The product is
designed to strongly resemble the look and feel of a traditional cigarette. There is
currently little research examining factors associated with e-cigarette use among
youth. This study examines the relationship between e-cigarette experimentation,
tobacco use behaviors and environmental, social, and demographic variables
among a sample of adolescents in New York City (NYC). METHODS: We surveyed
504 adolescents as they were leaving one of 50 randomly selected small grocery
stores or pharmacies in NYC. The survey measured ever use of e-cigarettes,
ever and current use of tobacco cigarettes and current use of cigars. Measures
capturing exposure to, and awareness of, retail tobacco marketing, having friends
who smoke, living with a smoker, and perceived social norms about e-cigarette and
tobacco cigarette use among peers and adults were also included. The data were
weighted for probability of store selection and post-stratified to the sex, age, race/
ethnicity and borough population totals of 13 to 17 year-olds in NYC. RESULTS:
Overall, 13% of respondents had tried e-cigarettes. Ever smoking cigarettes; being
a current cigarette or cigar smoker; living with a smoker; having at least one friend
who smokes cigarettes; frequently noticing tobacco products in retail settings;
perceptions of e-cigarette use among peers; and age were all associated with
e-cigarette use in bivariate analyses. In logistic regression models, the odds of
e-cigarette use were highest among ever smokers, 17 year-olds (compared to
14/13 year olds) and those having at least one friend who smokes cigarettes.
CONCLUSIONS: This study is one of the first to examine whether e-cigarette
use shares common correlates with cigarette smoking in a diverse sample of
adolescents. Experimenting with tobacco and exposure to peers who smoke
appear to be important variables associated with openness to experimenting with
e-cigarettes. This finding suggests that cigarette smoking and e-cigarette use
might share common risk factors.

FUNDING: No funding.
JUSTIFICATION: This study may inform future intervention opportunities targeting
veterans and their families to reduce cigarette smoking, SHS exposure, and
tobacco-attributable diseases.
CORRESPONDING AUTHOR: Xiao Zhang, PhD, Postdoctoral Fellow, University
of Wisconsin-Madison, Population Health Sciences, 610 N. Walnut St. , Madison,
WI 53726, United States, Phone: 16082636736, Email: xzhang86@wisc.edu
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SMOKING AND SECONDHAND SMOKE EXPOSURE AT
HOME WERE ASSOCIATED WITH POOR PERCEIVED FAMILY
WELL-BEING: FINDINGS OF FAMILY PROJECT
Tai Hing Lam1*, Xin Wang1, Man Ping Wang1, Kasisomayajula Viswanath2,
Sophia S Chan3 1School of Public Health, University of Hong Kong; 2Center for
Community-Based Research, Dana-Farber Cancer Institute/Department of Social
and Behavioral Sciences, Harvard School of Public Health; 3School of Nursing,
University of Hong Kong

FUNDING: No funding
CORRESPONDING AUTHOR: Michael Johns, , , , , 42-0928th Street, CN-46,
Queens, NY 11101, United States, Phone: 3473964555, Email: mjohns@health.
nyc.gov

Background: The harms of smoking and secondhand smoke (SHS) are
well established but the impact on family relationships is unknown. This study
investigated the associations of smoking status and SHS exposure at home with
family well-being among Chinese adults in Hong Kong. Methods: As a part of the
FAMILY Project (A Jockey Club Initiative for a harmonious society), telephone
surveys were conducted among 3043 randomly selected adults in 2010 and 2012
to monitor family and health information use in Hong Kong. Family well-being was
measured using three questions of perceived family harmony, happiness and health
(3Hs) with scales ranging from 0-10 with a higher score indicating better family
well-being. Smoking status was categorised as current smokers, ex-smokers and
never smokers (reference). Nicotine dependence and quitting behaviours were
also recorded. SHS exposure at home was recorded as yes and no (reference).
Multiple linear regressions were used to calculate β-coefficients for family 3Hs
adjusting for potential confounders. Results: Compared with never smokers,
current smokers reported lower levels of family harmony (adjusted β=-0.28,
p<0.001), happiness (adjusted β=-0.25, p<0.05) and health (adjusted β=-0.28,
p<0.05). Number of cigarettes smoked, quit attempt and intention to quit were not
associated with family 3Hs. SHS exposure at home was associated with lower
levels of family harmony (adjusted β=-0.28, p<0.01), happiness (adjusted β=-0.29,
p<0.01) and health (adjusted β=-0.23, p<0.05). Conclusion: Current smoking and
SHS exposure at home were associated with lower levels of perceived family 3Hs.
Our findings, if replicable in prospective studies, suggest tobacco use in addition
to disease causation also affects family well-being calling for urgent intervention to
reduce tobacco use and promote smoke-free homes.
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EVALUATING ENVIRONMENTAL TOBACCO SMOKE EXPOSURE
BY HOUSING TYPE
Shannon M Farley*, MPH; Lorna E Thorpe, PhD NYC Department of Health and
Mental Hygiene, Bureau of Chronic Disease Prevention and Tobacco Control; City
University of New York School of Public Health
Background: Environmental tobacco smoke (ETS) exposure significantly
declined in the past decade due to smoking prevalence reductions and workplace
and public smoke-free air laws. Population-based studies have observed declines
in measured cotinine levels among the non-smokers. However, ETS is still a
significant health concern, particularly in urban settings. One study found higher
elevated cotinine levels among non-smoking adults in New York City (NYC) than
among adults nationally, despite NYC having a lower smoking prevalence. Another
study found that children of non-smoking parents living in multiunit housing (MUH)
had higher mean serum cotinine levels than those living in detached houses. The
high prevalence of NYC MUH may explain the elevated cotinine levels among
non-smokers, but associations between housing type and cotinine levels have
not been evaluated among adults. Methods: We used 2004 NYC Health and
Nutrition Examination Survey data to examine the association between living in
a MUH structure (versus single family homes) and having an elevated cotinine
level among 1324 adult non-smokers, adjusting for socio-demographics (gender,
age, race/ethnicity, education and income). Elevated cotinine was defined as a
serum cotinine level of ≥0.05 ng/ml. Results: Apartment residents were more likely
to have elevated cotinine compared with single-family home residents (58.7%
vs. 51.5%, p=0.005). In unadjusted logistic regression, elevated cotinine was
positively associated with living in an apartment compared to a single family home
(Odds Ratio [OR]=1.54 (95% confidence interval [CI], 1.14, 2.09)). In multivariable
regression, adjusting for socio-demographics, elevated cotinine was marginally
associated with living in an apartment compared to a single family home (OR=1.33
(0.96, 1.86)), and positively associated with younger ages (20-24 versus age 65

FUNDING: The Hong Kong Jockey Club Charities Trust
CORRESPONDING AUTHOR: Tai Hing Lam, MD, Chair Professor, The University
of Hong Kong, School of public health, 5/F, 21 Sasson Road, Hong Kong, N/A,
Hong Kong, Phone: (852)28199287, Email: hrmrlth@hku.hk
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and older), being male, having Asian ethnicity (compared with white), having a
lower income and fewer years of education. Conclusions: Living in NYC MUH
may increase the risk of ETS exposure. Housing policies and programmatic
interventions may play a critical role in reducing ETS exposure in urban settings.

POS4-21

FUNDING: NO FUNDING

Ashley Sanders-Jackson, PhD(1)*, Nina C. Schleicher, PhD(1), Stephen P.
Fortmann, MD(2) & Lisa Henriksen, PhD(1) (1) Stanford Prevention Research
Center, Stanford University (2) Kaiser Permanente Center for Health Research

EFFECT OF WARNING STATEMENTS IN E-CIGARETTE
ADVERTISEMENTS: AN EXPERIMENT WITH YOUNG ADULTS

JUSTIFICATION: This study will add information on adult exposure to environmental tobacco smoke in multiunit housing to the evidence base supporting
smoke-free housing.

Abstract Background and Aims: The marketing and use of electronic cigarettes
have increased exponentially in the US since 2008. This experiment examines
whether warning statements in television advertisements for e-cigarettes would
affect young adults’ craving, risk perceptions, and intent to purchase. Design:
Advertisements for two e-cigarette brands were edited to contain a warning
statement about product ingredients or about the tobacco industry. Participants
were randomly assigned to one of 8 treatments or to a brand-specific control
condition without any warning statement. Participants: Young adults (n=900, ages
18-34) from a US web panel were recruited from three groups: e-cigarette users
(e-cigarette users) who used e-cigarettes in the past 6 months, current smokers
who used combustible cigarettes exclusively, and non-users who had not smoked
100 cigarettes in their lifetime and tried e-cigarettes more than 6 months ago.
Measurements: Craving and risk perceptions (addictiveness, harmful to health
in general, harmful to others) were measured separately for e-cigarettes and
combustible cigarettes. Intention to purchase an e-cigarette was measured using
the Juster scale. Findings: Both types of warnings reduced craving for e-cigarettes
among those e-cigarette users and smokers who experienced any craving
(p<.01) and reduced intention to purchase among all participants (p<.001). Risk
perceptions of e-cigarettes did not differ between those exposed to ingredientthemed warnings and the controls. Participants who saw industry-themed
warnings reported greater perceptions of general harm (p<.001), but also rated
e-cigarettes as less addictive than the control conditions (p<.05). Conclusion:
If banning e-cigarette advertisements on television is a regulatory impossibility,
requiring strong warning statements may mitigate the impact of advertising on
young adults.

CORRESPONDING AUTHOR: Shannon Farley, MPH, Evaluator, NYC
Department of Health and Mental Hygiene, Bureau of Chronic Disease Prevention
and Tobacco Control, 4 West 101st St., #27, New York, NY 10025, United States,
Phone: 347-396-4557, Email: sfarley@health.nyc.gov
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EVALUATING CHANGES IN FLAVORED AND MENTHOL TOBACCO
PRODUCT SALES BEFORE AND AFTER FDA AND NEW YORK
CITY BANS
Shannon M Farley*, MPH; Michael Johns, PhD
Background: The U.S. Food and Drug Administration (FDA) prohibited flavored
cigarettes, such as fruit, candy, chocolate, cinnamon, or alcohol-flavored (e.g., piña
colada), in September 2009. Menthol cigarette were not banned. The New York
City (NYC) Council subsequently prohibited all flavored tobacco product sales,
including cigars, smokeless, and other tobacco products, but excluding menthol
products in October 2009. NYC voluntarily stayed enforcement until January
2011. Except in legally permitted tobacco bars, only menthol flavored tobacco
products are allowed to be sold in NYC. The impact of these laws has not been
evaluated in NYC. Methods: The NYC Health Department acquired five years
of retail tobacco sales data (2008-2012) from stores with annual sales over $2
million in NYC. Monthly flavored and menthol unit sales were compared using an
interrupted time series design, overall and by tobacco product category. Negative
binomial regression was used to estimate the percent change in the monthly
number of products sold per store immediately after the FDA and NYC bans.
Results: The FDA flavored cigarette ban was associated with a 46% decrease in
product sales. NYC flavored ban enforcement was associated with sales declines
among flavored cigars (91%), smokeless products (100%), and other tobacco
products (89%). Unexpectedly, menthol cigarette sales (12%) and menthol cigar
sales (85%) declined after NYC enforcement began, despite menthol not being
included in the ban. Smokeless menthol product sales significantly increased
after announcement of the 2009 FDA (24%) and NYC (25%) flavored bans, while
smokeless menthol sales declined 22% once the NYC flavored ban was enforced.
Additionally, in this data set, new menthol products (e.g., pipe tobacco) appeared
for sale after the FDA ban was implemented and the NYC ban announced.
Conclusions: Prohibiting flavored cigarettes nationally, and prohibiting flavored
tobacco product sales in NYC significantly reduced flavored tobacco product
sales. Other jurisdictions should consider flavored tobacco product restrictions to
reduce tobacco consumption.

FUNDING: This research was partially supported by the National Cancer
Institute (grant number RO1-CA067805) and the National Heart, Lung and Blood
Institute(grant number T32-CA 8481567)
JUSTIFICATION: If banning e-cigarette advertisements on television is a
regulatory impossibility, requiring the advertisements to convey effective warnings
may mitigate their impact on young adults.
CORRESPONDING AUTHOR: Ashley Sanders-Jackson, , , Stanford University,
Stanford Prevention Research Center, 1070 Arastradero Raod, Palo Alto, CA
94304, United States, Phone: 267-515-2523, Email: asnsande@stanford.edu
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SMOKING CESSATION PREFERENCES AMONG AFRICAN
AMERICAN MENTHOL SMOKERS
Christina M. Nowak*, Sara Eischen, Anne M. Joseph M.D. M.P.H., Dorothy
Hatsukami Ph.D, Kolawole Okuyemi M.D. M.P.H., University of Minnesota

FUNDING: This publication was supported by Cooperative Agreement Number
1U58DP003689-01 from the Centers for Disease Control and Prevention.
Its contents are solely the responsibility of the authors and do not necessarily
represent the official views of The Center for Disease Control and Prevention.

Background: African Americans suffer higher rates of smoking-related disease
and are less likely to quit smoking than the general population despite making
more frequent quit attempts. High rates of menthol cigarette use among African
Americans may contribute to this disparity, as there is increasing evidence that
menthol smokers have more difficulty quitting. Despite this no study to date has
evaluated effective smoking aids specifically in menthol smokers. Methods: 60
African Americans menthol smokers aged 18-75 who smoked at least 5 cigarettes
per day sampled one nicotine replacement product per day on six days over a
two-week period. The products were blu 24mg nicotine e-cigarettes and 2mg and
4mg nicotine gum, each in menthol and regular flavors. At the end of the sampling
period, participants ranked products from 1 (best) to 6 (worst) and selected a
product to use for two weeks as they attempted to quit smoking. Smoking was
assessed at each visit and verified with exhaled CO. Participants also kept a
record of daily cigarette and product use. Results: Of the 53 participants who
completed the product sampling phase, 39 (74%) of participants chose the
menthol e-cigarette, 10 (19%) chose the regular e-cigarette, and 4 (8%) chose
the 2mg mint-flavored nicotine gum. Participants ranked the menthol cigarette
highest (average rank 1.8). The regular e-cigarette and 2mg mint gum were similar
(average rank 3.0 and 3.1, respectively), followed by 4mg mint gum (4.0), then
2mg and 4mg regular gum (both 4.7). Conclusions: This study demonstrated that
menthol smokers strongly prefer menthol-flavored nicotine replacement products.

JUSTIFICATION: PRODUCT BANS ARE AN EFFECTIVE METHOD OF
REDUCING SALES OF FLAVORED TOBACCO.
CORRESPONDING AUTHOR: Shannon Farley, MPH, Evaluator, NYC
Department of Health and Mental Hygiene, Bureau of Chronic Disease Prevention
and Tobacco Control, 4 West 101st St., #27, New York, NY 10025, United States,
Phone: 347-396-4557, Email: sfarley@health.nyc.gov
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E-cigarettes were rated most favorably and merit evaluation as a cessation aid,
as they can deliver menthol flavoring, the hand-to-mouth routine of smoking, and
nicotine replacement. Providing a choice of nicotine replacement products may
improve adherence to pharmacotherapy and result in better outcomes among
smokers attempting to quit.

is inconsistency in the international literature surrounding the predicted normal
expired CO level in healthy non-smokers. Australia has a low prevalence of
smoking, low levels of air pollution and tight passive smoking regulations thus
Australians may have reduced exposure to CO and hence lower control expired
CO levels than other countries. Objectives: To determine the mean expired CO
level in healthy non-smoking Australian residents and develop an Australia specific
expired CO cut-off level to differentiate smokers from non-smokers. Methods: 134
healthy non-smoking volunteers aged 18 to 73 were recruited during the 2013
Australian Smoking Cessation Conference (ASCC). Their expired CO levels
in parts per million (ppm) were determined using a calibrated Bedfont Micro+
Smokerlyzer. All participants lived in Australia, were free of major lung and
hematological conditions and were not pregnant, conditions which may produce
endogenous CO. Results: The mean expired CO level was 2.74 ppm (SD = 0.79,
Range 1 to 5 ppm). There was no significant difference between those living in
the inner city, urban or rural locations, between morning or evening readings or
between genders. Conclusions: Expired CO levels in Australia are lower than
the previously suggested international non-smoking cut off level of less than 10
ppm. This may be a reflection of lower levels of air pollution, national smoking
prevalence rates and hence exposure to passive smoking. As the expired CO
level in non-smokers varies due to environmental exposure, all countries should
regularly determine their own expired CO control readings in order to establish
their own cut off points to validate self reported smoking status.

FUNDING: ClearWay MN grant RC 2013-0003
JUSTIFICATION: The FDA is considering banning menthol flavoring in cigarettes,
which may induce many menthol smokers to quit; therefore research on what
cessation aids are effective for menthol smokers is needed.
CORRESPONDING AUTHOR: Christi Nowak, , medical student, University of
Minnesota, , 227 Virginia St, Saint Paul, MN 55102, United States, Phone: 612227-7842, Email: nowak109@umn.edu
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PREVALENCE AND CORRELATES OF SMOKING AND
CESSATION-RELATED BEHAVIOR AMONG SURVIVORS OF TEN
CANCERS: FINDINGS FROM A NATION-WIDE SURVEY NINE
YEARS AFTER DIAGNOSIS
J. Lee Westmaas, Ph.D.*, Kassandra I. Alcaraz, Ph.D., American Cancer Society;
Carla J. Berg, Ph.D., Emory University Rollins School of Public Health; & Kevin
Stein, Ph.D., American Cancer Society.

FUNDING: No funding
JUSTIFICATION: As environmental Carbon Monoxide changes, this study shows
that all countries doing smoking interventions, both clinical and research studies,
should measure their own expired Carbon Monoxide levels in order to ensure valid
cut off readings for their populations.

Introduction: Smoking is detrimental to recovery and survival from cancer,
but many cancer survivors continue to smoke. Information is lacking on smoking
patterns of survivors many years after diagnosis, correlates of smoking status,
likelihood of quitting after diagnosis, and intentions to quit. Methods: Crosssectional analyses were conducted among survivors of 10 cancers recruited
by stratified random sampling in a nationwide, longitudinal, quality-of-life study
using registry-verified cancer diagnosis. Standard smoking status questions were
added to the most recent survey and completed by 2938 survivors. Results:
Approximately 9 years after diagnosis, 9.3% of all survivors were current (past
30 day) smokers. Smoking prevalence was highest among survivors of bladder
(17.2%), lung (14.9%), and ovarian (11.6%) cancers. Most current smokers (83%)
smoked daily, averaging 14.7 cigarettes per day (cpd). Forty percent of daily
smokers smoked more than 15 cpd. Nondaily smokers smoked a mean of 10.9
days in the last 30 days and averaged 5.7 cpd on smoking days. Current smoking
was associated with younger age and lower education and income. Quitting after
diagnosis was associated with having a smoking-related cancer. Roughly a third of
current smokers intended to quit, the majority within the next 3 months. The odds
of intending to quit were lower if survivors were married, older, or smoked more.
Conclusions: This population-based study indicated that smoking can persist
long after initial diagnosis and identified characteristics associated with quitting
and intentions to quit. Findings can be used to help develop targeted cessation
interventions for cancer survivors.

CORRESPONDING AUTHOR: Renee Bittoun, , Director, University of Sydney,
Smoking research Unit, Brain Mind Research Institute, University of Sydney,
Sydney, NSW 2050, Australia, Phone: 61293510816, Email: bittounr@med.usyd.
edu.au
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WORKPLACE BASED INTERVENTION TO PROMOTE SMOKING
CESSATION AMONG MEN IN THE REGION OF SOUSSE, TUNISIA
Sonia Hmad*, jihen Maatoug*, Imed Harrabi*, Mounir saadi**, Mustafa
al’Absi***, Harry Lando****, Nejib Mrizak*****, Hassen Ghannem* *Department
of Epidemiology, University Hospital Farhat Hached, Sousse, Tunisia **Quality
Department, Epi d'Or, Sousse, Tunisia ***Duluth Medical Research Institute,
University of Minnesota, USA ****Division of Epidemiology and Community Health,
University of Minnesota, USA *****Department of Occupational Health, University
Hospital Farhat Hached, Sousse, Tunisia
Workplace settings have the potential to provide opportunities and access
for tobacco prevention interventions. Purpose: to explore smoking forms among
workers and the effectiveness of workplace intervention in tobacco cessation.
Study design: We carried out a pre post quasi experimental study among a
group of 100 smoking workers. An assessment of tobacco use and attitudes of
smokers and their willingness to quit was made before and after a three-month
intervention program. The participants were randomly recruited from a factory
which is already involved in the project of community based intervention program
to control chronic disease in Sousse, Tunisia. A medical doctor already trained
interviewed the smokers using a questionnaire. The Carbone monoxide level
was also measured for validation of smoking status. The intervention program
consisted of an open day of awareness, a group support meeting for unwilling
smokers and smoking cessation consultations with the medical doctor. Results:
All participants were male, with a mean age of 36.9±7 years, a mean starting age
of tobacco use of 18.71±3years.The mean duration of active tobacco smoking
was 18.18±7 years. 93% of the participants were cigarette smokers and the mean
number of daily consumed cigarettes was of 17.4±9 cigarettes. The percentage of
workers smoking chicha regularly was 17%. One quarter of the smokers reported
a moderate dependence of nicotine and 18.3% have high degree of dependence.
After the intervention phase, 83 employees participated at the final assessment.
The percentages of smokers quitting smoking was 25% among cigarette smokers
and 41% among chicha smokers. Five cigarette smokers quitted cigarette smoking
and became chicha smokers. There was a significant decrease of the mean

FUNDING: All funding provided by the American Cancer Society.
JUSTIFICATION: Health care providers still need to continually follow up cancer
survivors many years after diagnosis to determine their smoking status and provide
resources for helping them to quit; the sum of findings also suggest that survivors
of lung and bladder cancers (which are smoking-related cancers) believe that at
this length of time after diagnosis (9 years) they believe they are not suffering
adverse health consequences of smoking that would justify quitting. This would be
an important topic to address in interventions for survivors.
CORRESPONDING AUTHOR: Johann Westmaas, Phd, Director, Tobacco
Research, American Cancer Society, Behavioral Research Center, 250 Williams
St. Nw, Atlanta, Ga 30303, United States, Phone: 404-329-7730, Email: Lee.
Westmaas@Cancer.Org

POS4-24

INTERNATIONAL INCONSISTANCIES OF PREDICTED EXPIRED
CARBON MONOXIDE IN NON-SMOKERS: THE AUSTRALIAN
EXPERIENCE
Renee Bittoun*, Kentaro Sato, Emma L. Elcombe, Aki Takata. Smoking Research
Unit, Brain Mind Research Institute, University of Sydney, Sydney, Australia.
Background: The measurement of expired Carbon Monoxide (CO) is widely
used to biologically validate exposure to CO and hence smoking status. As
exposure to CO may come from environmental sources as well as smoking there
10
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number of cigarettes consumed daily. 21.7% of all smokers have had positive
influence on their colleagues so that either they attempt to quit or decrease their
tobacco consumption.

Latino/Hispanic (L/H), and White older adults. Methods. Adults born between
1931 and 1941 who participated in the 2006 and 2008 Health and Retirement
Survey (HRS) were analyzed. Unhealthy behaviors in 2006 included current
smoking, alcohol drinking, and being obese. Stressful environment in 2006 was
assessed by 21 self-reported stress-related events. Using the 8-item Center
for Epidemiologic Studies Depression Scale, 4 or more depressive symptoms
established depression in 2008. Logistic regression assessed the effects of
stressful environment and unhealthy behaviors on depression. Results. For AA,
L/H, and Whites, mean number of chronic stress events (1.44, 1.42, and 1.40)
and unhealthy behaviors (1.5, 1.4, and 1.4) were comparable, respectively. The
prevalence of depression was higher among AA and L/H than Whites: 21.0%,
30.7%, and 16.8%, respectively. Greater stressful environment consistently
predicted depression among L/H and Whites (OR=1.58, 95% CI: 1.04-2.41 and
OR=1.40, 95% CI: 1.16-1.67), although unhealthy behaviors did not moderate
the relationship. However, L/H and White current smokers were more likely to
be depressed at follow-up (OR=7.90, 95% CI: 2.02-30.9 and OR=1.72, 95%
CI: 1.03-2.88). Conclusions. Unlike findings from previous research, unhealthy
behaviors do not play a role in the relationship between stressful environment and
depression. Yet, both stressful environment and current smoking are predictive of
future depression among L/H and Whites. Findings from this study can be used
to promote smoking cessation among older adults and those with high levels of
perceived stress, support new and improve existing tobacco control policies to limit
tobacco marketing of smoking to relieve stress, and strengthen socioeconomic
policies that reduce environmental stressors.

FUNDING: This work was supported by an NIH award: the Fogarty International
Center of the National Institutes of Health under Award Number R56TW009265.
JUSTIFICATION: The success of cessation programs in workplaces has a major
potential for tobacco control in developing countries
CORRESPONDING AUTHOR: Hassen Ghannem, , , , , Cit├⌐ Sahloul 1, Rue
Cuba 242, Sousse,
4056, Tunisia, Phone: +21655404357, Email: hassen.
ghannem@rns.tn
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COST-EFFECTIVESS OF VARENICLINE FOR SMOKING
CESSATION: EVIDENCE FROM PRACTICE IN CARDIOVASCULAR
HOSPITAL IN BRAZIL.
Luana Dutra PORTELA, Valter Garcia SANTOS, Paulo Caleb Junior Lima
SANTOS, Alexandre Costa PEREIRA, Tania Maria Ogawa ABE, Alice
Akemi HARADA, Sonia Lucena CIPRIANO, Jaqueline Scholz ISSA*.
Varenicline is a partial agonist of nicotinic acetylcholine receptor for use as
an aid to smoking cessation. Given the lack of economic studies evaluating the
outcomes of smoking cessation programs, we conducted a study to evaluate the
cost-effectiveness of varenicline in smoking cessation scenario. The aim of this
work was to compare the cost-effectiveness of varenicline versus bupropion and
nicotine replacement therapy in a smoking cessation program of a Cardiovascular
Hospital. Material and Methods: This is a retrospective outcome research including
data of 504 patients from January through December 2012, from a smoking
cessation program from a tertiary cardiovascular hospital in São Paulo, Brazil.
The follow-up period was 24 weeks. The therapeutic drugs used were: bupropion,
nicotine replacement therapy (NRT- patches or/and gum) and varenicline.
Incremental cost-effectiveness ratios (ICERs) were estimated in the perspective
of the Brazilian Public Health System (SUS). Chi-square, Student's t test and
univariate and multivariate logistic regression analyses were performed. Results:
The average of Fagerstrom score was > 6, the mean age was 50.7 years (+/-20),
with a prevalence of 57% of male. The success rate at 6 months was evaluated and
confirmed through exhaled carbon monoxide concentration. The rate of success
in the varenicline monotherapy group was 54.9%; varenicline plus bupropion was
60.6%, bupropion plus gum was 36.7%, bupropion plus gum and patches was
34.3% and NRT gum plus patches was 44.8%. The best cost-effectiveness for one
subject to be well succeeded was US$ 505.59 with varenicline monotherapy; US$
514.76 with varenicline plus bupropion; US$ 713.19 with bupropion plus gum; US$
1,167.24 with bupropion plus NRT; and US$ 747.12 with NRT alone. The ICERs
for one subject to quit smoking was US$ - 633.756 and US$ - 629.83 compared
to treatment with bupropion associated with NRT and treatment with NRT alone,
respectively. Conclusion: In this study, treatment with varenicline showed to be
dominant and cost saving compared to NRT and/or bupropion

FUNDING: National Cancer Institute (R25 CA113710)
CORRESPONDING AUTHOR: Erik Rodriquez, Ph.D., M.P.H., Postdoctoral Fellow,
University of California, San Francisco, Center for Tobacco Control Research and
Education, 530 Parnassus Ave, Ste 366, San Francisco, CA 94143, United States,
Phone: (415) 476-0599, Email: erik.rodriquez@ucsf.edu
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AWARENESS AND EVER-TRIAL OF ELECTRONIC CIGARETTES
AMONG 10 COUNTRIES: FINDINGS FROM THE ITC PROJECT
Shannon Gravely, Ph.D. (Univ of Waterloo), Geoffrey T. Fong, Ph.D.* (Univ of
Waterloo & Ontario Institute for Cancer Research), Anne C.K. Quah, Ph.D. (Univ
of Waterloo), David Hammond, Ph.D. (Univ of Waterloo), K. Michael Cummings,
Ph.D. (Medical Univ of South Carolina), Ron Borland, Ph.D. (The Cancer Council
Victoria), Ann McNeill, Ph.D. (King's College London), Sara C. Hitchman, Ph.D.
(King's College London), James F. Thrasher, Ph.D. (Univ of South Carolina),
Marc Willemsen, Ph.D. (Maastricht Univ), Hong Gwan Seo, M.D., Ph.D. (National
Cancer Center of Korea), Yuan Jiang, M.D. (China Center for Disease Control
and Prevention), Tania Cavalcante (National Cancer Institute of Brazil), M.S.,
Cristina Perez, Ph.D. (National Cancer Institute of Brazil), Maizurah Omar, Ph.D.
(Universiti Sains Malaysia), Gera Nagelhout, Ph.D. (Maastricht Univ) for the ITC
Project Collaboration
Background: Recently, e-cigarettes have generated considerable interest and
debate on the implications for tobacco control and public health. Although the rapid
growth of e-cigarettes is global, little is known about e-cigarettes around the world.
This paper presents awareness and ever-trying of e-cigarettes in 10 countries.
Methods: Adult (≥ 18 years) current and former smokers in the International
Tobacco Control (ITC) cohort responded to questions on e-cigarettes—“Have you
ever heard of electronic cigarettes or e-cigarettes?” and “Have you ever tried an
electronic cigarette?”—in 10 countries: Canada (n=1569; Wave 8: 2010-11); United
States (n=1515; Wave 8: 2010-11); United Kingdom (n=1321; Wave 8: 2010-11);
Australia (n=1509; Wave 8: 2010-11); Malaysia (n=1978; Wave 5: 2011-12);
Republic of Korea (n=1739; Wave 3: 2010); China (n=5550; Wave 3: 2009-10);
Netherlands (n=1812; Wave 7: 2013); Mexico (n=2125; Wave 6: 2012); and Brazil
(n=1059; Wave 2: 2012). Results: There was considerable cross-country variation
in both awareness of e-cigarettes [Netherlands (88%), Republic of Korea (79%),
United States (73%), Malaysia (62%), United Kingdom (54%), Canada (40%),
Brazil (35%), Mexico (34%), China (31%) and Australia (20%)] and in self-reports
of ever having tried e-cigarettes [Malaysia (21%), Netherlands (19%), United
States (15%), Republic of Korea (11%), United Kingdom (10%), Mexico (4%),
Canada (4%), Brazil (3%), China (2%), and Australia (2%)]. Conclusions: The
cross-country variability in awareness and ever-trial of e-cigarettes is likely due
to a confluence of country-specific market factors, tobacco control policies and
regulations (e.g., the legal status of e-cigarettes and nicotine), and the survey
timing along the trajectory of e-cigarette awareness and trial/use in each country.
These ITC results constitute an important snapshot of the initial stage of what will
likely be a rapid progression of e-cigarettes throughout the world. More research

FUNDING: no funding
JUSTIFICATION: Treatment with varenicline is cost saving compared to NRT or
bupropion.
CORRESPONDING AUTHOR: Jaqueline Issa, MD, , Heart Institute, Smoking
Cessation, Rua Dra Ene├ís de Carvalho Aguiar 44 , S├úo Paulo, S├úo Paulo
05403-000, Brazil, Phone: 5511 26615698, Fax: 55 11 26615592, Email:
jaquelineissa@yahoo.com.br
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COPING WITH STRESS BY SMOKING? A RE-EVALUATION OF
THE ROLE OF UNHEALTHY BEHAVIORS AMONG RACIAL/ETHNIC
OLDER ADULTS
Rodriquez EJ, Center for Tobacco Control Research and Education, University
of California, San Francisco; Livaudais JC, Division of General Internal Medicine,
University of California, San Francisco; Perez-Stable EJ, Division of General
Internal Medicine, University of California, San Francisco
Background. The use of unhealthy behaviors, such as cigarette smoking, as
coping mechanisms of stress is an ongoing debate. The present study assesses
the role of unhealthy behaviors, such as cigarette smoking, in the relationship
between stressful environment and depression among African American (AA),
11
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is needed to understand the patterns of global e-cigarette use, particularly on
the impact of e-cigarettes on dual use, quitting, and relapse among smokers and
initiation among youth.

NICOTINE DEPENDENCE, NICOTINE METABOLISM AND THE
EXTENT OF COMPENSATION IN RESPONSE TO REDUCED
NICOTINE CONTENT CIGARETTES

FUNDING: The ITC Project Surveys from which the data for this study were
analyzed are supported by grants from the US National Cancer Institute (R01
CA100362 and P01 CA138389), Canadian Institutes of Health Research (115016),
National Health and Medical Research Council of Australia (265903), Cancer
Research UK (C312/A6465), Mexican Consejo Nacional de Ciencia y Tecnologia
(Salud-2007-C01-70032), National Cancer Institute of Brazil, the National Anti-Drug
Secretariat of Brazil (SENAD), the Chinese Center for Disease Control and
Prevention, The Netherlands Organisation for Health Research and Development
(ZonMw), the Korean Ministry of Health and Welfare, and the Malaysian Ministry
of Health. Additional support was provided by a Senior Investigator Award from
the Ontario Institute for Cancer Research and a Prevention Scientist Award from
the Canadian Cancer Society Research Institute to Geoffrey T. Fong, and from
the Dutch SILNE Project, funded by the European Commission through FP7
HEALTH-F3-2011-278273.

Frank C. Bandiera, Ph.D., M.P.H.1, Neal L. Benowitz, M.D.2, 1 Center for Tobacco
Control Research and Education, School of Medicine, University of California,
San Francisco, USA, 2 Division of Clinical Pharmacology and Experimental
Therapeutics, Medical Service, San Francisco General Hospital Medical Center,
Departments of Medicine, Bioengineering & Therapeutic Sciences and the Center
for Tobacco Control Research and Education, University of California, San
Francisco, USA
Background: The United States Food and Drug Administration (FDA) has the
authority to regulate tobacco product constituents to promote public health. A
reduction in nicotine content in cigarettes may lead to lower levels of addiction.
However, persons may compensate for reduced nicotine availability by smoking
more cigarettes and/or smoking more intensely. Objective: The objective of this
study was to test whether individual differences in the level of nicotine dependence
and/or the rate of metabolism influence the extent of compensation, smoking
behavior, and exposure to tobacco toxicants when smokers are switched to reduced
nicotine content cigarettes. Methods: Data from this study come from a previously
published randomized clinical trial of nicotine reduction cigarettes. Nicotine
content of cigarettes was progressively reduced for 6 months and measures of
compensation, smoking behavior, and tobacco toxicants were measured. Results:
There were no individual subgroup differences by level of nicotine dependence
or rate of nicotine metabolism in compensation, smoking behavior, and tobacco
toxicant exposure. Conclusions: The level of nicotine dependence or rate of
nicotine metabolism does not appear to influence the extent of compensation
when switching to reduced nicotine content cigarettes, an observation that may
help inform regulatory planning.

JUSTIFICATION: The rapid emergence of electronic cigarettes constitutes one of
the most important developments in tobacco use and tobacco control because of
its potential impact on tobacco use, cessation, and policies designed to reduce
tobacco use; this is the first study to present basic awareness and usage data
across different countries and thus represents unique data for policymakers and
researchers in their responses to the rapid progression of these new products.
CORRESPONDING AUTHOR: Geoffrey Fong, Ph.D., Professor, University of
Waterloo, Department of Psychology, 200 University Avenue West, Waterloo, ON
N2L 3G1, Canada, Phone: 5198884567, Email: gfong@uwaterloo.ca
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THE IMPACT OF A NOVEL NICOTINE INHALER DEVICE ON
CIGARETTE USE AND NICOTINE CONSUMPTION

FUNDING: Dr. Frank C. Bandiera is currently a postdoctoral scholar in Tobacco
Control in the Center for Tobacco Control Research and Education at the
University of California, San Francisco. Dr. Bandiera┬Æs fellowship is covered by
a postdoctoral training grant from the National Cancer Institute (5R25CA11371008). Dr. Neal Benowitz is funded by the National Cancer Institute (R01CA078603).

Richard Norton1*, Robert Elliott1, Mikhail Mullin2, 1Nicoventures Limited, London,
UK; 2MASMI Research Group Limited, London, UK
A 12-week, open-label, extended product usage test (EPUT) was conducted to
validate results of an earlier simulated test market (STM) study and, primarily, to
assess the impact of a novel nicotine inhaler device on the attitudes and behavior
of dissonant cigarette smokers (18-64 years; 5 or more factory-manufactured
cigarettes [FMCs] a day). A total of 460 participants were randomized to use
the novel inhaler (0.45 mg nicotine; n=158), Nicorette Inhalator (10 mg nicotine;
n=149) or Vype, an e-cigarette (12.5 mg nicotine; n=153) and record their daily
usage of the product in an on-line diary. Results (post hoc analysis) for the novel
inhaler and Nicorette Inhalator are reported. Pre-trial, 71 and 30% of participants
allocated the novel inhaler and Nicorette Inhalator, respectively, said they would
consider buying their product. At Week 12, 135/160 (84%) and 131/151 (87%)
participants were still using their allocated product. Quit rates were 6.7 and 9.9%
in the respective groups. Use of both products declined by 25% over Weeks 5-12,
with mean reductions in FMCs of 16 and 23%, respectively. Over the study period,
50% or more of the average total daily FMC use was substituted with the novel
inhaler versus only 10% with Nicorette Inhalator. After 12 weeks, the novel inhaler
was used both at home and in public and approximately 40% of users derived
50% or more of their nicotine from the device. More users of the novel inhaler than
Nicorette Inhalator believed their test device would make it easier to quit smoking
(93.7 vs. 78.4%). Motivation to use the novel inhaler included: to reduce smoking
(66%), to aid quitting (61%), for FMC replacement (30%), and to abstain (18%).
The higher rate of FMC substitution with the novel nicotine inhaler device versus
Nicorette Inhalator and the large fall in total nicotine consumption over 12 weeks
validate results from the earlier STM study and confirm that the novel inhaler could
be an appealing alternative to cigarettes for many smokers. It has the potential to
enable smokers to reduce or replace their cigarette consumption, making it easier
to quit, and to have an impact on public health by reducing the harm from smoking.

CORRESPONDING AUTHOR: Frank Bandiera, , , , , 530 Parnassus Avenue,
Suite 366, San Francisco, CA 94143-1390, United States, Phone: 4155028202,
Email: frank.bandiera@ucsf.edu
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TOBACCO-RELATED MORTALITY AMONG PERSONS WITH
MENTAL HEALTH AND SUBSTANCE ABUSE PROBLEMS
Frank C. Bandiera, Ph.D., M.P.H., Joseph Guydish, Ph.D., Center for Tobacco
Control Research and Education, University of California, San Francisco
Objective: The rate of cigarette smoking is greater among persons with
mental health and/or substance abuse problems. There is some evidence that
persons with mental health and/or substance abuse problems are more likely to
die from tobacco-related deaths than from other causes. However, there are few
population-based datasets with which to study this relationship. Methods: The
Oregon Health Authority identified persons who received publicly-funded mental
health or substance abuse services from January 1996 through December 2005.
These cases were identified as having received mental health services, substance
abuse services, or both types of services. These cases were then matched to
Oregon Vital Statistics records for all deaths (N= 148,761) in the period 1999-2005.
Results: The rate of tobacco-related death rates was higher among persons with
substance abuse problems only (53.6%) and those with both substance abuse
and mental health problems (46.8%), in comparison to the general population.
The rate of tobacco-related deaths among persons with mental health problems
only (29.9%) was similar to that in the general population (30.6%). Persons with
substance abuse problems only, and substance abuse and mental problems, also
died prematurely from tobacco-related deaths; while there were no differences in
tobacco-related premature deaths between persons with mental health problems

FUNDING: The study was funded by Nicoventures Limited, London, UK
JUSTIFICATION: The novel nicotine inhaler device has the potential to enable
smokers to reduce or replace their cigarette consumption, making it easier to quit,
and to have an impact on public health by reducing the harm from smoking.
CORRESPONDING AUTHOR: Richard Norton, , Global Head of Brand ,
Nicoventures Limited, , 22 Tudor Street , London, EC4Y 0AY, United Kingdom,
Phone: 02079360614, Email: richard.norton@nicoventures.co.uk

12

397

Poster Session 4 • Saturday, February 8, 2014 • 11:00 a.m. – 12:30 p.m.
only and the general population. Conclusion: Persons receiving substance abuse
treatment in Oregon were more likely to die, and more likely to die prematurely, of
tobacco-related causes as compared to the general population.

seen weekly over four weeks. CO and urine samples were collected at TQD and
at 4-weeks post-TQD to assay for cotinine and S-(3-hydroxypropyl)mercapturic
acid (3-HPMA), a metabolite of acrolein. Results: 33 participants were using EC
at the end of treatment and were included in the biomarker analyses. 16 were
abstinent from smoking during the previous week (validated with CO < 10 ppm)
and 17 smoked. Urinary HPMA levels (ng/mg creatinine) at 4 weeks showed a
significant decrease from baseline in the overall sample (1,380 ng/mg creatinine,
95%CI: 1,018-1,742), in abstainers (1,280 ng/mg creatinine, 95%CI: 861-1,699)
and in smokers (1,474 ng/mg creatinine, 95%CI: 847-2,101). All groups (the
total sample, abstainers and smokers) experienced a significant reduction in CO
intake (12, 95%CI: 8-16; 12, 95%CI: 7-16; and 12, 95%CI: 6-19, respectively).
Cotinine levels declined significantly in the overall sample and in non-abstainers
(592, 95%CI: 143-1,041 and 976, 95%CI: 270-1,682, respectively) but not in
abstainers (184, 95%CI: -365 to 733) for whom EC provided practically full nicotine
replacement. Conclusions: In smokers who continue to smoke while using EC,
EC use significantly reduces rather than increases acrolein exposure. It also
significantly reduces overall smoke intake. EC may have a potential to generate
useful smoking cessation and harm reduction outcomes, but long-term follow-up
studies are needed to confirm this.

FUNDING: Frank C. Bandiera is currently a postdoctoral fellow in Tobacco Control
at the University of California, San Francisco (5R25CA113710-08).
CORRESPONDING AUTHOR: Frank Bandiera, , , , , 530 Parnassus Avenue,
Suite 366, San Francisco, CA 94143-1390, United States, Phone: 4155028202,
Email: frank.bandiera@ucsf.edu
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THE RELATIONSHIP BETWEEN SOCIAL SUPPORT AND TIME TO
RELAPSE IS MEDIATED BY REDUCED WITHDRAWAL SYMPTOMS
Kasey G. Creswell, Ph.D 1*, Yu Cheng, Ph.D.2, and Michele D. Levine, Ph.D.3, 1
Carnegie Mellon University, 2 University of Pittsburgh, 3 University of Pittsburgh
Medical Center

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, the writing of the manuscript
or the decision to submit the manuscript for publication.

Social support has been linked to quitting smoking, but the mechanisms
by which social support affects cessation are not well understood. Identifying
pathways linking social support to likelihood of cessation can improve social
support interventions (Westmaas, Bontemps-Jones, & Bauer, 2010). The current
study tested a stress buffering model of social support, which posits that social
support protects or “buffers” individuals from the harmful effects of stressors,
like quitting smoking. We hypothesized that social support would be negatively
associated with time to relapse, and that this effect would be mediated by reduced
withdrawal and depression symptoms over time. Participants were weightconcerned women (n = 349; 86% white) ages 18-65 enrolled in a randomized,
double-blind, placebo-controlled smoking cessation program. At baseline,
participants completed the Interpersonal Support Evaluation List (ISEL). Changes
in 12 symptoms of DSM-IV defined tobacco withdrawal, depressive symptoms
as assessed by the Beck Depression Inventory (BDI), and biochemically-verified
prolonged abstinence were assessed at 1-, 3-, 6-, and 12-months follow-up. As
predicted, social support was negatively related to time to relapse in survival
models and negatively related to withdrawal symptoms and BDI in time-lagged
mixed effects models. These relationships held after controlling for the effects of
pre-quit day withdrawal symptoms and BDI, random assignment to bupropion vs.
placebo and enhanced counseling vs. standard treatment conditions, FTND level,
SES, and CO entered as a time-varying covariate. A temporal mediation model
showed that the effect of social support on time to relapse was partially mediated
by reductions in withdrawal symptoms over time but not by BDI. Thus, increased
social support may buffer women from the harmful effects of cessation-related
withdrawal symptoms, which in turn may relate to cessation success. Results are
discussed with respect to designing more effective support interventions for the
treatment of tobacco addiction.

CORRESPONDING AUTHOR: Hayden McRobbie, MB, ChB, PhD, Reader in
Public Health Interventions, Queen Mary University of London, Wolfson Institute of
Preventive Medicine, 55 Philot Street, London, E1 2JH, United Kingdom, Phone:
00447949350524, Email: h.j.mcrobbie@qmul.ac.uk
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RELATIONSHIPS BETWEEN SMOKING, OBESITY, AND
C-REACTIVE PROTEIN: THOUGHT-PROVOKING FINDINGS FROM
A CLINICAL STUDY IN HEAVY SMOKERS FROM WEST VIRGINIA
Ryan K. Lanier, Ph.D.*, Maria M. Varga, M.D., Jane L. Loescher, M.S., Kainen D.
Gibson, M.S., Amy E. Cohen, M.S., Curtis Wright IV, M.D., M.P.H., Rock Creek
Pharmaceuticals, Inc., Gloucester, MA
Background: C-reactive protein (CRP) is a systemic inflammatory biomarker
that is used to predict cardiovascular disease (CVD) risk, and is also associated
with increased risk of other chronic inflammatory illnesses such as type 2 diabetes.
Cigarette smoking and obesity are each associated with elevated CRP levels
and increased risk of CVD and diabetes, although the exact nature of these
relationships is unknown. We analyzed results from a clinical trial involving heavy
smokers from West Virginia to evaluate the relationships between smoking,
demographic variables including body mass index (BMI), and CRP levels to gain
insight into inflammatory disease risk factors in this population. Methods: Adult
smokers (≥1 pack per day for ≥5 years; n=106) were enrolled in a multi-phase
study to evaluate whether an investigational oral product would reduce cigarette
craving and/or elevated CRP. As part of this study, multiple smoking, demographic,
and biochemical variables were assessed and explored for potential relationships
using correlation and regression analyses, including: Fagerström scores;
pack-years of smoking; number of cigarettes smoked per day; BMI; age; gender;
exhaled carbon monoxide (CO); and serum cotinine and high-sensitivity CRP.
Results: Subjects reported using tobacco products for an average of 28.2 ± 10.9
years, and smoking an average of 32.1 ± 7.6 cigarettes per day. Only 21% of study
subjects had a normal BMI (< 25 kg/m2), and the remaining 79% were overweight,
obese, or morbidly obese. Regression of CRP levels against demographic and
tobacco consumption data revealed the strongest covariate was BMI (r=0.31,
p=0.001), not the extent of smoking. Only 14% of subjects with a normal BMI
had elevated CRP values compared to 79% of subjects who were classified as
morbidly obese (BMI ≥ 40 kg/m2). Conclusions: These findings suggest that the
population still smoking in rural areas of the United States (e.g., WV) is subject to
multiple interacting risk factors that pose significant health threats by substantially
increasing the risk for chronic inflammatory illnesses such as CVD and diabetes.

FUNDING: This research was supported by a grant from the NIhR01 DA04174.
JUSTIFICATION: Results will be discussed with respect to designing more
effective support interventions for the treatment of tobacco addiction.
CORRESPONDING AUTHOR: Kasey Creswell, PhD, Assistant Professor,
Carnegie Mellon University, Psychology, 5000 Forbes Avenue, PIttsburgh, PA
15221, United States, Phone: 412-268-2792, Email: kasey@andrew.cmu.edu
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EFFECTS OF THE USE OF ELECTRONIC CIGARETTES WITH AND
WITHOUT CONCURRENT SMOKING ON ACROLEIN DELIVERY
Hayden McRobbie [1]*, Maciej L. Goniewicz [2], Anna Phillips [1], Katie Myers
Smith [1], Oliver West [1], Peter Hajek [1], [1] Tobacco Dependence Research Unit,
Wolfson Institute of Preventive Medicine, Queen Mary University of London, UK,
[2] Department of Health Behavior, Division of Cancer Prevention and Population
Sciences, Roswell Park Cancer Institute, Buffalo, USA
Background: Electronic cigarettes (EC) may have a potential for public health
benefit as a safer alternative to smoking, but questions were raised about a
toxicant acrolein that can be produced by heating glycerol used in some EC
brands. We investigated exposure to acrolein, cotinine and carbon monoxide (CO)
before and after 4 weeks of EC use, both in exclusive EC users and in users
of both EC and conventional cigarettes. Methods: 40 smokers intending to quit
attended a baseline session one week prior to their target quit date (TQD). On
the TQD they received their EC (GreenSmoke, 2.4% nicotine) and were then

FUNDING: Funding for this work was provided by Rock Creek Pharmaceuticals,
Inc., Gloucester, MA
CORRESPONDING AUTHOR: Ryan Lanier, PhD, Clinical Scientist, Rock Creek
Pharmaceuticals, Inc., , 55 Blackburn Center, Gloucester, MA 01930, United
States, Phone: 978-283-1373, Email: rlanier@rockcreekpharmaceuticals.com
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remain at risk for SHS exposure because their homes are not smoke-free. Efforts
to educate the public about the adverse health effects of SHS exposure and to
promote smoke-free multiunit housing policies and voluntary smoke-free home
rules are crucial to protect nonsmokers from this preventable health hazard.

Zachary R. Rosenberry*, Wallace B. Pickworth, Bartosz M. Koszowski, Lauren
C. Viray, Jennifer L. Potts. Battelle, Health & Analytics, 6115 Falls Rd. Ste. 200,
Baltimore, MD 21209

FUNDING: No funding

Tobacco product smoking is a complex process where many variables play a
role in the users’ exposure to toxicants (i.e. tobacco type or oxygen-temperature
conditions during combustion). In the current study, we examined plasma nicotine
(PN) and carbon monoxide (CO) boost and amount of tobacco smoked in dual
users of cigarettes and cigarillos. Seventeen (16 men) self-identified dual users
(≥10 cigarettes/day; ≥1 cigar/week) participated in two experimental sessions
(separated by at least 24 hours). Participants were mostly African American
(n=13) with an average age of 36±11 years. They smoked 17±4 cigarettes/day
and were moderately dependent on nicotine (FTND: 6±2). Participants smoked,
ad lib, their usual brand of cigarette at one experimental session and a Black &
Mild cigarillo at the other. PN and exhaled CO were measured before and after
smoking. Cigarettes and cigarillos were weighed before and after smoking to
determine the amount of tobacco smoked. The amount of tobacco smoked during
the cigarette smoking condition was significantly less than that smoked during
cigarillo conditions [0.7 (range 0.5-0.8g) and 1.4g (range 0.8-2.4g), respectively;
p<.01]. Nicotine boosts for cigarette and cigarillo smoking were similar (22 and 24
ng/mL, respectively). However, after accounting for the differences in the amount
of tobacco smoked, there was a significantly greater nicotine boost per gram of
tobacco after cigarette smoking compared to cigarillo smoking (32 and 17ng/mL/g,
respectively; p<.001). CO boost was significantly greater after cigarillos than
cigarettes smoking both before and after controlling for differences in the amount
of tobacco smoked (27 vs 9ppm and 19 vs 12ppm/g, respectively; p<.001) which
may convey increased exposure compared to cigarettes. This finding suggests
that commonly used measures of smoke exposure (i.e. PN boost and exhaled
CO) may differ among combustible tobacco products. The difference in exposure
may be due to variations in the products or how they are consumed. Further
investigation is needed to establish if smoking cigarillo products contributes to
higher exposure not only in CO but also to other toxicants.

CORRESPONDING AUTHOR: Brian King, PhD, MPH, Senior Scientific Advisor,
Centers for Disease Control and Prevention, Office on Smoking and Health, 4770
Buford Highway NE, Atlanta, GA 30341, United States, Phone: 7704885107,
Email: baking@cdc.gov

VARIATIONS IN SMOKE EXPOSURE MEASURES AMONG
CIGARETTE AND CIGARILLO DUAL USERS

JUSTIFICATION: The findings from this study could be used to inform the implementation of voluntary smoke-free home rules across the United States.
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THREADING THE NEEDLE: MONITORING AND TARGETING
POLICY IMPROVEMENTS UTILIZING A NOVEL SUB-COUNTY
TOBACCO POLICY SURVEILLANCE SYSTEM
Laura Hitchcock, JD, Policy Research & Development Specialist, Assessment,
Policy Development & Evaluation Unit, Public Health - Seattle & King County, 401
5th Avenue, Ste 1300, Seattle, WA, 98104, *Patricia Atwater, Program Coordinator,
University of Washington Tobacco Studies Program, 4311 11th Ave NE Suite 210
Seattle 98195
Many states are successful in curbing indoor smoking via state law, yet
opportunities exist to further limit exposure via local policy. Public Health – Seattle
& King County partnered with University of Washington to design/ pilot a policy
surveillance system (LawAtlasSM) focused on 2 policy areas: Local parks and
post-secondary institutions. We collected policies from all 39 local cities, through
online municipal codes or from city officials. Public college policies were available
online or from private institutions’ websites/staff. 31 of 40 institutions were
included; smaller institutions excluded with over-sampled in areas of tobacco
disparities. Policy variables were identified w/model policies and tobacco policy
experts. Codebooks were developed & each policy coded with inter-rater reliability
analysis. Codes were entered into LawAtlasSM – & subsets then selected for
visual display & mapping. Through utilization of this system, we found variation
among local policies in both datasets. While most post-secondary students are
covered by some policy, a wide range of prohibitions exist. Few are 100% smoking
free and significant exceptions exist. Nearly half of institutions have no policies.
For parks, 12 of 39 cities had policies in 2013 (up from 5 in 2010). Five in South
King County (highest disparities area) had no policies for parks or no policies for
some. Four cities prohibited all smoking in 100% of parks (“100% smoking-free”)
in 2013 (up from 0 in 2010). Although time- / labor-intensive, rigorous policy
surveillance methods are needed locally so that public health laws are written
optimally and to discover/eliminate disparities. Significant room for improvement
exists in tobacco policy across King County parks and post-secondary institutions;
findings can shape / direct health department activities. Use of open source
systems like LawAtlasSM creates efficiencies for regular benchmarking of policy
environments over time.

FUNDING: This research was funded by a grant from the National Cancer Institute
1R01CA158045-01A1.
CORRESPONDING AUTHOR: Zachary Rosenberry, B.S., Research Associate,
Battelle, , 6115 Falls Road, Baltimore, MD 21209, United States, Phone: 410-3722726, Email: rosenberryz@battelle.org
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NATIONAL AND STATE PREVALENCE OF SMOKE-FREE HOME
RULES IN THE UNITED STATES: TWO DECADES OF PROGRESS
Brian A. King*, PhD, MPH; Stephen D. Babb, MPH; Roshni Patel, MPH.
Secondhand smoke (SHS) exposure causes disease and premature death
among nonsmokers. Although many jurisdictions have implemented laws
prohibiting smoking in public places, the home remains a prominent source of
SHS exposure, particularly for children. This study used data from the 1992-1993,
1998-1999, 2003, 2006-2007, and 2010-2011 Tobacco Use Supplements to the
Current Population Survey - a household survey of the civilian, non-institutionalized
population - to assess prevalence and trends in smoke-free home rules in all 50
States and the District of Columbia (D.C.). Households were considered to have a
smoke-free rule if all adult respondents aged ≥18 in the household reported that no
one was allowed to smoke anywhere inside the home at any time. The prevalence
of smoke-free home rules was calculated overall and by state for each survey
year. Trends from 1992-1993 to 2010-2011 were also assessed using logistic
regression (p<0.05). The findings indicate that the prevalence of smoke-free home
rules increased from 43.0% in 1992-1993 to 83.0% in 2010-2011 (p<0.05). Among
households with at least one adult cigarette smoker, prevalence increased nearly
four-fold, from 9.6% in 1992-1993 to 46.1% in 2010-2011. Among households
with no smokers, prevalence increased from 56.7% to 91.4%. In 1992-1993, the
overall prevalence of smoke-free home rules ranged from 25.6% in Kentucky to
69.4% in Utah, while in 2010-2011, prevalence ranged from 69.0% in West Virginia
to 93.6% in Utah. From 1992-1993 to 2010-2011, an increase was observed in
the prevalence of smoke-free home rules in every state and D.C. (p<0.05),
irrespective of whether a smoker lived in the home. These findings suggest that
considerable progress has been made adopting smoke-free home rules in the past
two decades, particularly in homes with smokers. However, millions of Americans

FUNDING: No funding
JUSTIFICATION: This project demonstrates benefits of developing an ongoing
and systematic policy surveillance system that allows public health practitioners
and policy makers to monitor effects of particular policy components and target
future policy interventions to reduce youth and young adult exposure to tobacco.
CORRESPONDING AUTHOR: Laura Hitchcock, JD, Policy Research &
Development Specialist, Public Health - Seattle & King County, Assessment,
Policy Development & Evaluation Unit, 401 5th Avenue, Seattle, WA 98115,
United States, Phone: 206.263.8760, Email: Laura.Hitchcock@KingCounty.gov
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each of two questions: 1)who they spend the most time with in daily activity and 2)
who they look to for advice or feedback. Smoking status of women and alters was
recorded. Results:Based on AAPOR RR 1 calculations, the response rates were
40% and 68% for phases one and two, respectively. Mean age of enrolled women
(N=408) was 52, with 20% current and 23% former smokers. Mean number of
alters listed for social network questions 1 and 2 were 6.6 and 4.7, respectively.
Mean number of alters was significantly different between ever and never smokers
for social network question 2. Conclusions:Study response rates mimic those of
Brick et. al. Phase I had a slightly lower response rate than Brick et. al, possibly
because our Phase II protocol required a commitment to a one hour, in-person
survey. In general, these results are encouraging. We recommend the two-phase
ABS approach for reaching subpopulations. Network size will be considered when
designing a network-based intervention.

TOBACCO RETAIL OUTLETS: RISKS FOR LOW-INCOME ASIAN
AMERICAN AND OTHER VULNERABLE YOUTHS IN RICHMOND,
CA
Juliet P. Lee, Ph.D.*, Pacific Institute for Research and Evaluation (PIRE), Sean
Kirkpatrick, Community Health for Asian Americans (CHAA), Sharon LippermanKreda, Ph.D., PIRE, Nga Le, CHAA,SEAYL Tobacco Team (Andy Lovanpheth,
Brandy Fabian, Daniel Gracias, Johnathan Saeteurn, Kelly Wong, Lydia Solorzano,
Randy Rodriguez) CHAA, Andrew Gaidus, PIRE, Meme Wang-Schweig, U.C.
Berkeley
Background: Tobacco outlets represent risks for access to tobacco products
and exposure to tobacco marketing for youth. Tobacco uptake is particularly
problematic among low-income youths, as low-income smokers are less likely to
quit. Low-income Southeast Asian American youths may additionally be at risk due
to high rates of tobacco use among Southeast Asian adults. In an on-going youthparticipatory research project in Richmond CA, participants in SEAYL, a Southeast
Asian American youth development program, have been conducting research
on the tobacco environment in their community, including assessing tobacco
retail outlets and impacts near schools. Federal policies prohibit sales of single
cigarettes, but not other tobacco products sold singly (cigars, cigarillos). State
policies prohibit sales of all tobacco products to youth, and Richmond city policies
intending to protect youth from tobacco marketing limit the amount of signage on
store windows to 1/3 or less, but do not currently regulate types of products sold,
nor restrict tobacco sales within proximity of schools. Methods: Youth participants
conducted unobtrusive observations in all licensed tobacco outlets in Richmond
(N=59) by entering outlets in pairs, accompanied by an adult staff member,
and recording the results of each observation on a brief digital checklist form
immediately upon exiting the outlet. All outlet addresses were geocoded. Results:
Within the city, tobacco outlets are concentrated in low-income areas which also
have the highest concentration of schools. 48% of outlets sold single cigarettes;
52% sold blunt wrappers (tobacco/cellulose leaves for rolling marijuana cigars);
21% sold small cigars or cigarillos in packs and 25% sold these as singles; and
22% sold e-cigarettes. Nearly one-third of outlets had more than 1/3 of windows
covered with advertising. Nearly two-thirds of tobacco outlets were found to be
within 2000 feet of schools. Conclusions: Richmond city policies may not protect
vulnerable youths from tobacco marketing and access.

FUNDING: This analysis is an extension of a Center for Population Health &
Health Disparities NIH P50 Grant # 5P50CA105632-06 to conduct research on
cervical cancer disparity in Appalachia.
JUSTIFICATION: This study will help to inform the design and implementation of
a network-based smoking cessation intervention for an underserved population
of women.
CORRESPONDING AUTHOR: Tiffany Thomson, PhD, Project Manager, The Ohio
State Universtiy, College of Public Health, 380-1 Cunz Hall, Columbus, OH 43210,
United States, Phone: 614-565-6134, Email: tiffany.thomson@osumc.edu
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DEVELOPING A CRITICAL AWARENESS OF THE TOBACCO
ENVIRONMENT FOR YOUTH: RESULTS OF A PHOTOVOICE
PROJECT IN RICHMOND, CA
Sean Kirkpatrick, Community Health for Asian Americans (CHAA), Juliet P.
Lee, Ph.D.*, Pacific Institute for Research and Evaluation (PIRE), Angelo Ercia,
University of Edinburgh, SEAYL Tobacco Team (Andy Lovanpheth, Brandy
Fabian, Daniel Gracias, Johnathan Saeteurn, Kelly Wong, Lydia Solorzano, Randy
Rodriguez), CHAA, Meme Wang-Schweig, U.C. Berkeley, Nga Le, CHAA, Sharon
Lipperman-Kreda, Ph.D., PIRE
Background: Tobacco use and availability in the social environment represent
risks for youth smoking uptake and exposure to secondhand smoke. Low-income
people, including U.S. Southeast Asians, are disproportionately at risk for tobacco
use. Participatory research approaches may develop among participants a critical
awareness of social-structural conditions which underlie such disparities. In a
youth-participatory research project in Richmond CA, participants in SEAYL, a
Southeast Asian American youth development program, have been conducting
research on the tobacco environment in their community. To develop critical
awareness, the program utilizes PhotoVoice, in which participants record and
analyze their environment through photography. Methods: Youth participants
conducted a series of photo-expeditions in their low-income community and in
nearby communities with higher SES. Youth took photographs to qualitatively
capture elements of the environment which they felt impact tobacco use. They
discussed their photographs using a critical assessment technique (SHOWeD);
selected photographs to highlight; wrote brief narratives describing these
selections; and displayed the results to adult allies and community stakeholders.
Results: The PhotoVoice display focused on tobacco impacts on the neighborhood
surrounding their high school (Richmond High School) compared to neighborhoods
surrounding El Cerrito and Albany High School and Berkeley High School.
Themes which emerged were: Positive environment (e.g. clean spaces, no trash
on ground, and alternative activities for youth); Negative environment (e.g. trash,
tobacco product litter on the ground); Lack of enforcement (e.g. school officials
not enforcing tobacco-free rules); Lack of signage supporting a tobacco-free
environment; Negative perception of Richmond. Overarching issues were lack
of care about their community and about youth. The team is discussing actions
to address these issues. Conclusions: PhotoVoice can support development of a
critical awareness of tobacco as a social justice as well as health issue, which may
in turn support advocacy to reduce the impacts of tobacco on vulnerable youth.

FUNDING: This study was supported by California Tobacco-Related Disease
Research Program grant 21AT-0012.
JUSTIFICATION: This research may support community efforts to enhance and
expand tobacco control policies, including enforcement of existing policies, to
protect vulnerable youth from exposure and access to tobacco products.
CORRESPONDING AUTHOR: Juliet Lee, Ph.D., Senior Research Scientist,
Pacific Institute for Research and Evaluation, Prevention Research Center, 180
Grand Avenue, Oakland, CA 94612, United States, Phone: 510-883-5772, Email:
jlee@prev.org
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RECRUITMENT OF UNDERSERVED WOMEN INTO A SOCIAL
NETWORK SMOKING CESSATION STUDY
Tiffany L. Thomson, Ph.D.,* Julianna M. Nemeth, M.A., Amy K Ferketich, Ph.D.,
Bo Lu, Ph.D., Danqi Zhu, M.A., Juan Peng, M.A.S., Mary Ellen Wewers, Ph.D.,
M.P.H.,The Ohio State University
Purpose:We describe recruitment of a subpopulation of women who participated
in a social network study that used an established address-based sampling (ABS)
approach. Objectives: 1)to apply Brick et. al’s (2011) method of ABS to recruit
Ohio Appalachian women for a health-related survey 2)to compare response rates
between the current study and Brick’s published results and 3)to describe sample
and social network characteristics of study participants. Methods:We replicated
Brick et. al’s method of using a two-phase ABS approach. Our first phase included
a screening questionnaire mailed to all randomly selected households (n=1950)
in 3 Ohio Appalachian counties to identify members of the eligible subgroup (i.e.
age 18+ and county resident). Three and 6-week follow up letters were sent to
households not returning a questionnaire. Phase two of recruitment involved
contacting one randomly selected eligible woman enumerated by each household,
based on return of the screening questionnaire. These women (n=598) were invited
by field interviewers to participate in a one-time in-person health survey. As part
of the survey, each woman was asked to name up to 9 social ties, or ‘alters’, for

FUNDING: This study was supported by California Tobacco-Related Disease
Research Program grant 21AT-0012.
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JUSTIFICATION: Participatory research on environmental aspects of tobacco
within a social justice framework may enhance youth┬Æs abilities to critically
assess and resist tobacco influences.

schedule (48h between sessions) showed a robust escalation of nicotine Intake.
Using this novel model, we examined whether the dynorphin/kappa opioid receptor
(KOR) system plays a role in the escalation of nicotine intake. Methods and results:
In experiment 1, Rats received injection of either vehicle or the long-lasting KOR
antagonist NorBNI (30 mg/kg, s.c) prior to the initiation of the intermittent schedule,
or after escalation has been established. NorBNI attenuated the escalation of
nicotine self-administration but had no effect on nicotine intake after escalation
has been already established. Following the escalation of nicotine intake, rats
were perfused and immunohistochemical essays demonstrated a significant
increase in prodynorphin in the central amygdala (CeA) of vehicle-treated rats
compared to drug-naïve rats. To examine whether increased expression of
dynorphin in the CeA mediates the escalation of nicotine self-administration, rats
were injected intra-CeA, prior to the nicotine self-administration procedure, with
reocombinant adeno-associated viral (AAV) vectors encoding either Pdyn-specific
shRNA (shPdyn; prodynorphin knockdown) or a scramble shRNA (shScr; control).
Escalation of nicotine self-administration was significantly attenuated in the
shPdyn rats. Conclusions: These findings confirm that the dynorphin/KOR system
is involved in the escalation of nicotine intake, particularly within the CeA, and
may have important clinical implications. As the dynorphin/KOR system has been
implicated in emotional control and stress responses in general, these results
support the postulation that escalation of nicotine intake may be heavily dependent
on its ability to alleviate the aversive symptoms of withdrawal.

CORRESPONDING AUTHOR: Juliet Lee, Ph.D., Senior Research Scientist,
Pacific Institute for Research and Evaluation, Prevention Research Center, 180
Grand Avenue, Oakland, CA 94612, United States, Phone: 510-883-5772, Email:
jlee@prev.org
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DIFFERENTIAL PREDICTORS OF RELAPSE IS A FUNCTION OF
TIME QUIT: FINDINGS FROM THE ITC 4-COUNTRY SURVEY
Ron Borland *, Hua-Hie Yong, Cancer Council, Victoria, Andrew Hyland, Roswell
Park Cancer Center, K Michael Cummings, Medical University of South Carloina,
Geoffrey T Fong, Unversity of Waterloo
We (Yong et al, 2013, NTR) recently reported that the heaviness of smoking
index (HSI) was most predictive of relapse in the first week of a quit attempt,
but was not predictive beyond around one month. In this paper we look at
determinants of relapse is a function of time quit for a range of other variables of
interest. Methods. Data from the ITC four country survey on cases reporting quit
attempts both attempts that spanned survey waves and attempts that occurred
within one survey wave. Depending on the question asked, the number of waves
it was asked, and the period of time quit studied, the sample size ranged from
9017 through to 808. All analyses controlled for sociodemographics, wave of
survey, and time in sample. We consider the following intervals: less than 1 week,
1- 2 weeks, 2-4 weeks, 30- 90 days, 90- 180 days, and 180- 365 days. Results.
Other indices of dependence and valuing smoking showed a similar pattern to
HSI, losing predictive value beyond around 1 month. Similarly, reported financial
stress is only predictive in the first month. Use of medications for the quit attempt
was protective in the first 2 week, but not thereafter, and may be associated with
higher relapse after around 3 months. Having more friends who smoke was a
weak risk factor at all times. Reporting prematurely stubbing out cigarettes was
not predictive early, but becomes so after 2 weeks. Having previous quit attempts
in the past year is protective in the first week (for 1 other only), but becomes
predictive of increased relapse from 2 weeks. Motivational variables were not
clearly related to relapse in the first week, but become predictive particularly
between 1 week and 3 months. Older smokers are less likely to relapse only after
around 3 months. There were no clear gender effects. Conclusions. These finding
provide more evidence that the factors influencing relapse change as the duration
of a quit attempt increases. Understanding this may help to develop more effective
relapse prevention interventions.

FUNDING: This research was supported by the Tobacco-Related Disease
Research Program (TRDRP) from the State of California (grant 17RT-0095), the
Pearson Center for Alcoholism and Addiction Research, and the National Institute
on Drug Abuse (DA023597).
JUSTIFICATION: The findings of this study confirm suggest that targeting the the
dynorphin/KOR system could be useful for the treatment of nicotine addiction and
further suggest that escalation of tobacco abuse may be heavily dependent on the
ability of nicotine to alleviate the aversive symptoms of withdrawal.
CORRESPONDING AUTHOR: Ami Cohen, , , , , 4085 Porte La Paz, San Diego,
CA 92122, United States, Phone: 8052842999, Email: cohen@scripps.edu
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FEASIBILITY AND PRELIMINARY EFFICACY OF A WEB-BASED
TOBACCO TREATMENT PROGRAM FOR SMOKERS LIVING WITH
HIV
Daniela A. Morales, M.P.H.*, Jonathan Shuter, M.D., Avi J. Bursky-Tammam,
Adeena C. Chefitz, Montefiore Medical Center AIDS Center/Albert Einstein
College of Medicine, Lawrence C. An, M.D., University of Michigan, Cassandra A.
Stanton, Ph.D., Georgetown University

FUNDING: The ITC Four-Country Survey is supported by multiple grants including
R01 CA 100362 and P50 CA111236 (Roswell Park Transdisciplinary Tobacco Use
Research Center) and also in part from grant P01 CA138389 (Roswell Park Cancer
Institute, Buffalo, New York), all funded by the National Cancer Institute of the
United States, Robert Wood Johnson Foundation (045734), Canadian Institutes of
Health Research (57897, 79551), National Health and Medical Research Council
of Australia (265903, 450110, APP1005922), Cancer Research UK (C312/A3726),
Canadian Tobacco Control Research Initiative (014578); Centre for Behavioural
Research and Program Evaluation, National Cancer Institute of Canada/Canadian
Cancer Society.

Background: Although over 50% of persons living with HIV (PLWH) in the US
smoke cigarettes, effective cessation strategies for this population have yet to
be reported. Recent surveys document that most US PLWH have home internet
access. Although web-based tobacco treatment is effective in other populations,
its feasibility and efficacy in PLWH is unknown. Methods: Positively Smoke Free
(PSF) is an 8-session, 7-week, cessation intervention for PLWH guided by Social
Cognitive Theory that was adapted for web-delivery (PSFW). In 2012-2013, we
enrolled PLWH smokers referred from an urban HIV-care center into a randomized
(1:1) controlled trial comparing PSFW to standard care/brief advice to quit. Both
groups were offered nicotine replacement therapy. Incentives were not linked
to PSFW usage. Feasibility and efficacy endpoints included program usage,
engagement, and CO biochemically-verified 7-day point prevalence abstinence
(3 months post-intervention). Results: 178 subjects were referred for screening.
15 were excluded because of low literacy, 6 because of limitations in computer
access, and 19 for other reasons. 138 subjects enrolled and 69 were randomized
into each condition. Baseline cohort characteristics: Age 45.6±9.9; 55% M, 44%
F, 1% TG; 76% Black, 20% White, 47% Latino. In the PSFW condition, 28 (41%)
completed all 8 web sessions and 67% completed ≥6. Mean total time logged into
the site was 60 minutes (0-511 min.), and mean # of clicks on interactive features
was 10 (0-40). Age was positively correlated with time spent on the site (P=0.03).
There were no other significant demographic associations with site usage. At
3-month follow-up, 10% of the PSFW group and 4% of controls were abstinent.
Among those who completed all 8 sessions, 18% were abstinent, and among
women completers 31% were abstinent. Conclusions: Delivery of web-based
tobacco treatment to urban, minority HIV-infected populations is a feasible goal.

JUSTIFICATION: This paper presents evidence that we need to rethink relapse
prevention, and consider different determinants for early versus later relapse.
CORRESPONDING AUTHOR: Ron Borland, PhD, Nigel Gray Distinguished
Fellow in Cancer Prevention, Cancer Council Victoria, , 615 StKilda Rd.,
Melbourne, Victoria 3004, Australia, Phone: 61396156291, Email: Ron.Borland@
cancervic.org.au
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ROLE FOR DYNORPHIN/KAPPA OPIOID RECEPTOR SYSTEM IN
THE ESCALATION OF NICOTINE INTAKE
Ami Cohen, Ph.D.*, Olivier George, Ph.D., Candice Contet, Ph.D., and George F.
Koob, The Scripps Research Institute
Background: The neurobiological mechanisms that underlie escalation of
tobacco smoking has not been investigated to date as no animal model exhibited
stable escalation of nicotine intake. We have recently demonstrated that rats
given extended access (21h/day) to nicotine self-administration on an intermittent
16
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Rates of website usage and engagement were encouraging. Trends toward
higher quit rates in those receiving web-based treatment, especially women who
completed the program, suggest potential for therapeutic efficacy.

use of these products are much higher in the US and the UK than in Australia
and Canada. This study aimed to examine how EC awareness, use and harm
perceptions of current and former smokers changed over time and whether they
showed differential trends across these four countries with different regulatory
environments. Methods: Data (about 1500 per wave per country) from the ITC
4-country project (i.e., Waves 8 and 9 data from Australia, Canada, the UK and
the US with an additional interim wave, Wave 8.5, in Australia) were analysed.
The Australian data were complete but the data from the other three countries
were only partial as data collection was still ongoing at the time of this abstract.
Results: In Australia where complete data are available, EC awareness, trial and
use had all increased over time (from 2010 to 2013), while belief about EC being
less harmful than ordinary cigarettes appears to have declined due to a greater
tendency to report “Don’t Know” in later surveys, among both current and former
smokers. About 40% reported that their current brands contained nicotine even
though these are illegal in Australia. Smokers aged 55+ and those who had quit
smoking were less likely, while those with higher income and education were more
likely, to become aware of ECs over time. Current smokers and those of younger
age were more likely to have tried ECs in subsequent waves. Preliminary results
from the other 3 countries also indicate a marked increase in awareness, trial
and use of ECs over the study period. Conclusions: EC awareness and use are
rapidly rising in the last 3 years among both current and former smokers, even in
countries where these products are banned. Misunderstanding about EC relative
harmfulness appears to be rising in Australia and public education is needed to
correct it.

FUNDING: Supported by NIH/NCI Grant#R21CA163100-01 and by the Clinical
Core of the Center for AIDS Research at the Albert Einstein College of Medicine
and Montefiore Medical Center (NIH AI-51519).
JUSTIFICATION: This trial demonstrates that smokers living with HIV can be
reached by web-based tobacco treatment strategies and suggests that such
strategies may be effective in promoting cessation.
CORRESPONDING AUTHOR: Jonathan Shuter, MD, Professor of Medicine,
Montefiore Medical Center/Albert Einstein College of Medicine, AIDS Center,
111 E 210th Street, Bronx, NY 10467, United States, Phone: 7189207845, Fax:
7184050610, Email: jshuter@montefiore.org
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EFFECTS OF VARENICLINE AND NEGATIVE AFFECT ON
SMOKING CESSATION IN DEPRESSED SMOKERS
*Neal Doran1,3, Sarah Dubrava2, Theresa Roman1, Konstantinos Tsilkos2, &
Robert Anthenelli1,3, 1Department of Psychiatry, University of California, San
Diego; 2Pfizer; 3Veterans Affairs San Diego Healthcare System

FUNDING: Supported by multiple grants including R01 CA 100362 and P50
CA111236 (Roswell Park Transdisciplinary Tobacco Use Research Center) and
also in part from grant P01 CA138389 and an ITC pilot study grant (Medical
University of South Carolina, Charleston, South Carolina), all funded by the
National Cancer Institute of the United States, Robert Wood Johnson Foundation
(045734), Canadian Institutes of Health Research (57897, 79551), National Health
and Medical Research Council of Australia (265903, 450110, APP1005922),
Cancer Research UK (C312/A3726), Canadian Tobacco Control Research
Initiative (014578); Centre for Behavioural Research and Program Evaluation,
National Cancer Institute of Canada/Canadian Cancer Society.

Tobacco use remains the largest contributor to preventable morbidity and
mortality in the world and most quit attempts are unsuccessful. One of the
strongest predictors of relapse is negative affect. Recent studies suggest that
medications such as varenicline reduce withdrawal-related negative affect,
presumably boosting the odds of quitting. The purpose of this study was to explore
the relationship between negative affect and varenicline treatment by examining
whether varenicline moderated the effect of pre-quit negative affect on smoking in
the context of a randomized, double-blind cessation trial of varenicline vs. placebo.
The sample consisted of 525 adult smokers (63% female) with major depression
recruited from sites in the US (n = 255), and Europe (n = 270), randomly assigned
to 12 weeks of varenicline or placebo treatment, and subsequently followed for 40
weeks. We used logistic regression to test predictor effects on 1) smoking status
over time during post-treatment follow-up, and 2) the probability of achieving 4
weeks sustained abstinence by end of treatment. Findings indicated that higher
baseline negative affect was associated with lower odds of abstinence (ps < .05).
However, when the sample was stratified by treatment, baseline negative affect
was associated with cessation failure for placebo (p = .002), but not varenicline (p
= .575). Additionally, we found that European participants were more likely to be
abstinent compared with US participants for both outcomes (ps < .01). While those
randomized to varenicline were more likely to be abstinent regardless of region,
analyses of abstinence by end of treatment indicated that baseline negative affect
was associated with cessation failure for European (p = .019) but not US (p = .411)
participants. These results extend previous findings that varenicline is associated
with less withdrawal-related negative affect during cessation, and suggest that
it aids cessation even in smokers with elevated depression. Findings also point
to potential regional differences in the relationship between negative affect and
cessation that may be related to differences in smoking prevalence.

JUSTIFICATION: The findings from this study will inform policy-makers on
appropriate actions to take to ensure that the benefits of e-cigarette use can be
maximised and any undesirable effects will be minimised.
CORRESPONDING AUTHOR: Hua Yong, PhD, Senior Behavioural Scientist, The
Cancer Council Victoria, , 615 St Kilda Road, Melbourne, Victoria 3004, Australia,
Phone: +613-98020885, Email: hua.yong@cancervic.org.au
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SMOKING IN THE HOMELESS VETERAN POPULATION AND
ASSOCIATIONS WITH PHYSICAL HEALTH, MENTAL HEALTH AND
ECONOMIC MEASURES
Patrick J Hammett *, Steven S Fu, Harry A Lando, Kolawole S Okuyemi
Background The past several decades have witnessed a sharp decline in
smoking prevalence in the US, with current adult smoking rates close to 20%.
Unfortunately, the prevalence of cigarette use among homeless individuals is
as high as 70%. Veterans are over-represented within the homeless population
and little is known about their patterns of tobacco use and the physical,
psychological, and economic burdens associated with this tobacco use. Methods
A cross-sectional survey was administered to 6069 homeless individuals living
in transitional housing, emergency shelters, and open encampments in 80 cites
across Minnesota. Descriptive analyses were conducted to compare the economic
and health profiles of homeless Veteran smokers to smokers within the larger
homeless population. Results Homeless Veterans (n=489) and non-Veterans
(n=3705) who self-identified as current smokers were compared across physical,
mental, and economic status variables using chi-square and t-test analyses.
With respect to smoking behaviors, a larger percentage of Veterans (74%) selfidentified as current smokers compared to non-Veterans (69%), and Veterans
reported smoking a greater number of cigarettes per day than non-Veterans
(12.6 vs. 10.8, respectively). A higher percentage of Veteran vs. non-Veteran
smokers reported needing medical care for a physical ailment (46% vs. 36%).
The prevalence of multiple health issues, including respiratory problems, frostbite
and high blood pressure were significantly higher among Veteran vs. non-Veteran
smokers. While Veterans and non-Veterans did not differ in their need for medical
attention for a mental health issue, the prevalence of alcohol abuse disorder
and PTSD were higher among Veteran vs. non-Veteran smokers. Veteran and
non-Veteran smokers did not differ significantly across measures of economic

FUNDING: This study was funded by Pfizer.
JUSTIFICATION: Findings suggest that varenicline aids cessation regardless of
baseline depressive symptoms.
CORRESPONDING AUTHOR: Neal Doran, PhD, Asst. Professor, UC San Diego,
Psychiatry, 3350 La Jolla Village Drive, SAN DIEGO, CA 92161, United States,
Phone: 858-552-8585x5587, Email: nmdoran@ucsd.edu
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CHANGES IN E-CIGARETTE AWARENESS, TRIAL, USE AND
RELATIVE HARM BELIEFS AMONG CURRENT AND FORMER
SMOKERS IN FOUR HIGH-INCOME COUNTRIES
Hua-Hie Yong, PhD*, Ron Borland, PhD, James Balmford, PhD, The Cancer
Council Victoria; Ann McNeill, PhD, Sara Hitchman, PhD, King┬Æs College
London; K. Michael Cummings, PhD, Medical University of South Carolina
Background: E-cigarettes (ECs) have become widely available globally in
recent years and responses from governments have been varied. ECs that contain
nicotine are banned in Australia and Canada whilst these products are legal in
the US and the UK. Recent research indicates that as expected, awareness and
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status. Conclusions Homeless Veteran smokers are a demographic with a unique
physical and mental health profile. The disparity across homeless Veteran and
non-Veteran smokers with respect to the prevalence of acute and chronic physical
and mental health problems highlights the need for more research examining how
best to serve this population.

At follow-up 2 years later (N=1,596), we then ascertained whether baseline
non-cigarette smokers had subsequently tried smoking or were current (past
30 day) smokers. We fit a multiple logistic regression models among baseline
non-cigarette smokers to assess whether first use of snus or hookah increases
the risk of cigarette smoking initiation and current smoking, accounting for sociodemographic and behavioral characteristics, and smoking by friends and parents.
Results: 1,048 of the 1,596 respondents had never smoked cigarettes at baseline:
15 had used snus (1%), 66 had used hookah (6%), 5 had used both snus and
hookah (0.5%), and 962 had used neither (91.8%). Among baseline non-cigarette
smokers, snus users had higher rates of trying smoking 55% vs. 21% (p<0.01)
and higher rates of current smoking 25% vs. 5% (p<0.01) at follow up compared
to non-users. Baseline hookah users also had higher rates of trying smoking
39% vs. 20% (p<0.01) and higher rates of current smoking 11% vs. 5% (p=0.04),
compared to those who had not used hookah. In multivariate analyses, baseline
use of snus and hookah were both significant predictors of subsequently trying
smoking (adjusted odds ratio [AOR]=2.9, 95% CI 1.1-7.8 and AOR=2.2, 95% CI
1.3-3.8 respectively). Baseline use of snus (but not hookah) was a significant
predictor of current smoking (AOR=4.2, 95% CI 1.3-13.6 and AOR=1.7, 95% CI
0.7-4.1 respectively). Conclusions: Snus and hookah use among non-smoking
adolescents and young adults both significantly increased the risk of subsequent
cigarette use in the following 2 years. Although the numbers of users were small,
prior snus use increased subsequent potential harm in this population. The results
support the regulation of hookah under the Tobacco Control Act to limit youth
access.

FUNDING: Primary funding for this project was provided by a grant from the
NIH - R01HL081522-S1?. This work is also supported by resources and the
use of facilities at the Center for Chronic Disease Outcomes Research at the VA
Minneapolis.
JUSTIFICATION: Provides an overview of the unique physical and mental health
needs of homeless Veteran smokers, an under-researched demographic.
CORRESPONDING AUTHOR: Patrick Hammett, MA, , , , 1123 Chatsworth St. N.,
Saint Paul, MN 55103, United States, Phone: 6512359544, Email: hamm0311@
umn.edu
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SMOKERS' QUIT PLANS DURING HOSPITALIZATION AND
3-MONTH FOLLOW-UP SMOKING STATUS AND USE OF QUIT
AIDS, INCLUDING ELECTRONIC CIGARETTES
Kathleen F. Harrington, PhD, MPH*; Young-il Kim, Phd; William C. Bailey, MD.
The University of Alabama at Birmingham

FUNDING: This project has been funded in part by the National Cancer Institute
(CA077026; PI Sargent) and National Center For Advancing Translational
Sciences of the National Institutes of Health under Award Number KL2TR001088.

Hospitalization is often a “golden opportunity” for smokers to make a quit
attempt, either because they have required abstinence or because they are
focused on their health. The 2008 Tobacco Guidelines suggest several strategies
to increase quitting success; as well, there is an emerging product, electronic
cigarettes, that has been touted as a “quit aid” by some. We recruited cigarette
smokers admitted to an urban tertiary care academic hospital to a smoking
cessation RCT; 740 were assigned to “usual care.” During hospitalization, patients
were asked about their plans regarding quitting after discharge. Three months
post-hospitalization, participants were called to complete a short survey over the
phone regarding their smoking status during the previous 30 days and use of
specific products that are recommended or have been reported to aid in quitting.
Chi square and Fisher’s exact tests tested the relationships between usual care
participants’ quit plans at hospitalization and smoking status and use of quit-aid
products post-hospitalization. In hospital, 27% of participants reported they
planned to stay quit, 57% to try to quit, 13% didn’t know and 3% did not plan to quit.
Eighty-seven percent (n=645) of participants provided 3-month follow-up data. Of
these, 29.8% reported no smoking in the previous 30 days representing 51% of
those planning to stay quit, 26% planning to try to quit, and 8% of those unsure
of quit plans (p<.0001). There was no significant difference among quitters and
non-quitters use of quit aids; only 6 reported using Nicotine Replacement Therapy,
2 Bupropion, 2 Varenciline, 3 Counseling, 17 Health Care Provider advice and 59
electronic cigarettes. As expected, quit plans predicted smoking status 3-months
later. There was minimal use of quit aids, with advice from health care providers
being the one most used second to use of electronic cigarettes, which are not a
proven efficacious quit aid.

JUSTIFICATION: We add to body of regulatory evidence available to the FDA
by demonstrate snus and hookah use among adolescents and young adult
non-smokers increases the likelihood of subsequent cigarette smoking.
CORRESPONDING AUTHOR: Samir Soneji, PhD, Assistant Professor, Dartmouth
College, Norris Cotton Cancer Center, One Medical Center Drive, Lebanon, NH
03756, United States, Phone: 603 653 3908, Email: samir.soneji@dartmouth.edu
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HISPANIC DISPARITIES IN DENTAL CARE PROVIDERS’ DELIVERY
OF TOBACCO CESSATION INTERVENTIONS
*Rodriguez M, Borderud S, Narang B, Jannat-Khah D, Li Y, Shelley D, Ostroff
J Memorial Sloan Kettering Cancer Center (MSKCC), Department of Psychiatry
and Behavioral Sciences NYU Langone Medical Center, Department of Population
Health
The United States Public Health Service recommends that health care
providers screen patients for tobacco use and offer tobacco use treatment (TUT)
to all patients who are tobacco users. Nonadherence to TUT clinical practice
guidelines is considered to be a modifiable, root cause of tobacco-related
disparities. As part of a large cluster, randomized control trial examining the
effectiveness of several TUT implementation strategies, baseline patient exit
interviews (PEI) were conducted with 292 adult patients seeking routine dental
care in New York City. Consistent with the 5A’s model of brief TUT, 8 provider
behaviours were assessed and included in the PEI summary score (ask, advise,
assess, assist, provide written information, discuss the use of medication, give
a prescription and refer). Participants were of middle socioeconomic status and
ranged in age from 18 to 80 (M =45 years). In terms of self-identified race and
ethnicity, 38% were Hispanic or Latino; 33% White, 23% Black, 11% Asian and
32 % Other/Mixed. Overall, we observed low adherence to brief TUT. Median PEI
scores were 1 (min=0, max=8). In addition, Hispanic patients were less likely than
non-Hispanics to report receiving TUT from their dental care providers (p= .004).
More specifically, Hispanics were less likely to be "Asked" about their smoking
status (41%) than non-Hispanics (58%) (p = .007). Hispanics were also less
likely to be “Advised” of their smoking status (42%) than Non-Hispanics (57%), (p
=.006). Dental care providers do not consistently deliver TUT to their patients. Our
results show a disparity across Hispanic ethnicity in the implementation of TUT.
There are several possible explanations for this apparent disparity in quality of
care including, language barriers, and misperceptions about the low prevalence
of smoking among Hispanic patients. In order to reduce observed disparities in
the delivery of TUT to Hispanic dental patients, future research should identify and
address multi-level barriers to the consistent delivery of TUT.

FUNDING: National Institute of Drug Abuse U01DA031515
JUSTIFICATION: Among smokers who wish to quit after a hospitalization, there is
a greater use of electronic cigarettes than proven quit aids.
CORRESPONDING AUTHOR: Kathleen Harrington, PhD, MPH, Associate
Professor, University of Alabama at Birmingham, Medicine - Pulmonary, 618 20th
Street South - OHB 143, Birmingham, AL 35249, Canada, Phone: 205-996-5889,
Email: kharring@uab.edu
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SNUS AND HOOKAH USE AMONG NON-SMOKING
ADOLESCENTS AND YOUNG ADULTS INCREASES RISK FOR
SUBSEQUENT CIGARETTE SMOKING
Samir Soneji, Dartmouth College, Susanne Tanski, Dartmouth College, James
Sargent, Dartmouth College
Objective: To assess whether first use of snus or hookah among non-cigarette
smoking adolescents and young adults increases their risk of subsequent
cigarette smoking. Methods: We conducted a two-wave longitudinal study of 2,541
adolescents and young adults from all 50 US states. At baseline, we ascertained
whether respondents had ever smoked cigarettes, used snus, or used hookah.

FUNDING: This work is supported by R01CA162035 and T32CA009461.
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JUSTIFICATION: Our data illustrate that dental providers┬Æ adherence to the
PHS guidelines must be improved and that there may be a significant disparity in
delivery of tobacco treatment.

efforts to encourage smoke-free campuses have resulted in more than 1,180 US
colleges instituting smoke-free campus policies, only 3 tribal colleges have been
successful at becoming smoke-free. Objectives: We established a cohort of TCS
to determine factors associated with ETS exposure and their views on campus
smoke-free policies. Methods: In this ongoing observational prospective cohort
study, we are recruiting four consecutive freshman cohorts (2011–14). Using a
web survey, students at 2 tribal colleges are surveyed biannually. The survey
examines smoking behavior, peer tobacco use, smoking norms, and attitudes
toward regulation of tobacco, as well as other health behaviors. We present the
first 3 years of baseline data. Results: Of 792 participants, 53% were female, the
mean age was 27 (SD = 7.8), and 44% self-identified as smokers. When asked
how many of your 5 closest friends smoke, 31% had 3–5 friends who smoke. While
30% of students said that they spend some of the time with people who smoke
cigarettes, 22% stated that they spend almost all or all of the time with people
who smoke. When asked about with whom they live, 34% of students stated that
someone in their home currently smokes cigarettes but almost 80% of students
said that smoking is not allowed inside where they live. Slightly more than half
(53%) of students knew their campus smoking policy and most (44%) learned
about it from the student handbook. When asked if they would like their campus to
be smoke-free, 27% disagreed, 20% were neutral and 53% agreed. Conclusions:
While the current smoking prevalence of non-minority college students has
decreased dramatically over the past decade, TCS continue to smoke at a much
higher rate. Furthermore, TCS have high exposure to ETS due to limited smoking
policies on campus and exposure to other indoor areas. Suggestions for complete
smoking bans on campus would reduce smoking prevalence and exposure to ETS
among TCS.

CORRESPONDING AUTHOR: Melissa Rodriguez, , , Memorial Sloan Kettering
Cancer Center, , 641 Lexington Avenue, New York, NY 10022, United States,
Phone: 6468880143, Email: rodrigm5@mskcc.org

POS4-51

SIMULATION MODELING IN TOBACCO CONTROL RESEARCH: A
SYSTEMATIC REVIEW
Shari Feirman* M.S., Elisabeth Donaldson, M.H.S., Jennifer Pearson, Ph.D.,
M.P.H., Andrea Villanti, Ph.D., M.P.H, Schroeder Institute for Tobacco Research
& Policy Studies, Legacy; Department of Health, Behavior and Society, Johns
Hopkins Bloomberg School of Public Health; Grace Zawistowski, Schroeder
Institute for Tobacco Research & Policy Studies, Legacy; George Washington
University School of Public Health & Health Services; Ray Niaura, Ph.D.,
Schroeder Institute for Tobacco Research & Policy Studies, Legacy; Department
of Health, Behavior and Society, Johns Hopkins Bloomberg School of Public
Health; Department of Oncology, Georgetown University Medical Center
Background: The purpose of this systematic review was to provide a
comprehensive overview of how modeling techniques have been used in
research to predict tobacco-related outcomes. Methods: Electronic searches
were conducted in five databases. Eligible studies used a mathematical model to
project a tobacco-related outcome. Mathematical models with differing structures,
purposes, and outcomes were eligible for this review, including dynamic
simulations, state-transition models and discrete event simulations. Included
studies estimated the prevalence of tobacco use, tobacco-related health outcomes,
and/or tobacco-related costs. During data extraction, studies were categorized by
their modeling objective: 1) to evaluate the effects of a population-level policy,
legislation, or regulation (“policy”); 2) to assess the economic impact of a policy
or program (“economic”); and 3) to estimate the effect that tobacco use changes
or trends in tobacco-related disease would have on future disease outcomes
(“disease”). Results: Two hundred and seventy four studies were included in the
review. This poster serves as an overview of our findings. Of the included studies,
227 were coded as having only one of the three model objectives—policy (n=45),
economic (n=130) and disease (n=52)—and 47 were coded as having more than
one objective. The policies most frequently examined were price interventions
(n=38) and media campaigns (n=28). Many of the economic studies evaluated
smoking cessation strategies, including cessation counseling by a healthcare
provider (n=104), quit lines (n=12) and community-based cessation interventions
(n=7). Most of the disease studies projected a tobacco-related health outcome
(n=59), with the rest projecting patterns of tobacco use (n=15). The most common
outcomes modeled among the disease studies were tobacco-attributable morbidity
and mortality (n=21) and lung cancer (n=13). Conclusions: This review offers a first
step in describing the breadth of the literature on models used to project tobaccorelated outcomes. It is a foundation for future in-depth analyses of our data, and a
framework for others interested in these methods.

FUNDING: This work was funded by the National Institute on Minority Health and
Health Disparities (P20 MD004805: PI Daley). CMP was supported in part by the
National Cancer Institute and the Center to Reduce Cancer Health Disparities
(U54 CA154253: PI Greiner).
JUSTIFICATION: This study can lead to recommendations for smoke-free policies
on tribal college campuses thereby reducing smoking prevalence and exposure to
ETS among tribal college students.
CORRESPONDING AUTHOR: Christina Pacheco, JD, Research Assistant
Professor, University of Kansas Medical Center, Center for American Indian
Community Health, Family Medicine, 3901 Rainbow Blvd., Kansas City, KS
66160, United States, Phone: 913-945-7047, Email: pacheco.christina.m@gmail.
com
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ADHERENCE TO NICOTINE REPLACEMENT THERAPY AMONG
HAZARDOUS DRINKING SMOKERS CALLING A TOBACCO
QUITLINE
Alana M. Rojewski Ph.D.1*, Lisa M. Fucito Ph.D.1, Steve Martino Ph.D.1,2,
Stephanie S. O┬ÆMalley Ph.D.1,3, Sherry A. McKee Ph.D.1, Christopher W.
Kahler Ph.D.4, Martin C. Mahoney, M.D., Ph.D.5, Andrew Hyland PhD.5, K.
Michael Cummings Ph.D.6, and Benjamin A. Toll Ph.D.1,3,7, 1Yale University
School of Medicine, 2VA Connecticut Healthcare Center, 3Yale Cancer Center,
4Brown University, 5Roswell Park Cancer Institute, 6Medical University of South
Carolina, 7Yale-New Haven Hospital

FUNDING: This study was supported by the Schroeder Institute for Tobacco
Research & Policy Studies, Legacy
CORRESPONDING AUTHOR: Shari Feirman, M.S., , Legacy Foundation, The
Schroeder Institute for Tobacco Research and Policy Studies , 1724 Massachusetts
Ave NW, Washington, DC 20036, United States, Phone: 202-454-5555, Email:
sfeirman@legacyforhealth.org

We examined adherence to NRT as a smoking cessation outcome and
predictor of smoking quit rates in a randomized trial of hazardous drinkers who
contacted the NY State Smokers’ Quitline for smoking cessation assistance
(N=1,948). Participants received either Tobacco Only Counseling (standard
quitline treatment) or Alcohol + Tobacco Counseling, both in addition to nicotine
replacement if eligible. Adherence was assessed by self-report at the 7-month
follow-up. Of those smokers who successfully completed the 7-month follow up
assessment (N = 861), 93.8% reported using their medication (87.3% received
patches, 12.6% received gum, and 0.1% received lozenges). Participants were
then asked to select which category best described their level of medication use:
(1) all of it, (2) about half of it, or (3) less than half of it. For this investigation,
NRT adherence was dichotomized as follows: (1) used all medication (56.5%) and
(2) all others (43.4%). We tested demographic, smoking, and alcohol variables
that might affect adherence (e.g., age, quitting confidence, % heavy drinking days
at baseline, etc.). Gender and confidence in ability to quit were associated with
higher NRT adherence (p’s< .05). Specifically, men and smokers with greater
quitting confidence were more likely to adhere. We then tested NRT adherence
as a predictor of smoking quit rates at the 7-month month follow-up, controlling for
condition, gender, and confidence. Higher NRT adherence (β = -0.63, SE = 0.18;
OR = 0.53 [95%CI: 0.38 – 0.76]; p < 0.001) and confidence (β = -0.46, SE = 0.19;
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AMERICAN INDIAN TRIBAL COLLEGE STUDENTS’ EXPOSURE TO
ENVIRONMENTAL TOBACCO SMOKE AND ATTITUDES TOWARD
REGULATION OF TOBACCO ON CAMPUS
Pacheco CM (1,2)*, Nazir N (1,3), Pacheco JA (1,2), White Bull J (1,2), Faseru B
(1,2,3), Daley CM (1,2,3), Choi WS (1,3), Affiliation: (1) Center for American Indian
Community Health, University of Kansas Medical Center, (2) Family Medicine,
University of Kansas Medical Center (3) Preventive Medicine and Public Health,
University of Kansas Medical Center
Introduction: Rates of smoking among tribal college students (TCS) are more
than double the rates of non-minority US college students, making environmental
tobacco smoke (ETS) exposure in this population an important issue. While
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OR = 0.63 [95%CI: 0.44 – 0.91]; p = 0.014) were associated with decreased odds
of smoking. The results suggest that NRT adherence rates among heavy drinking
smokers calling a Quitline could be improved. Further, heavy drinking smokers’
confidence in their ability to quit may be an important factor to target to improve
adherence and smoking cessation quit rates.

of having the belief in two consecutive waves by the stratifications. We further
analyze the association between weight control belief and cigarette consumption.
Finally, we estimate whether the weight control belief has an impact on cigarette
consumption through price responsiveness as well. Findings: This study leads to
comprehensive findings: First, gender difference in the weight control belief does
not exist in some low and middle income countries (LMICs). Unlike high income
countries (HICs), younger female smokers in LMICs are more likely to have the
belief than older ones. While female smokers are more persistent in holding the
weight control belief than male, smokers in LMICs are more likely to change
their belief over years than those in HICs. The examination of the association
between the belief and cigarette consumption indicates that, although subject
to the studied country and gender, weight control belief is associated with more
cigarette consumption with a more acute impact on younger female smokers than
older ones. Moreover, weight control belief has an interaction impact on cigarette
consumption by decreasing price responsiveness among younger US female
smokers and older Mexican male smokers. Our findings suggest that weight
control belief should be an important policy concern in both HICs and LMICs.

FUNDING: This research was supported in part by National Institutes of Health
grants T32-DA007238 (to AMR), K23-AA020000 (to LMF), K05-AA014715 (to
SSO)
CORRESPONDING AUTHOR: Alana Rojewski, Ph.D., , Yale University School of
Medicine, , 1 Long Wharf Drive, New Haven, CT 06511, United States, Phone:
203-974-5758, Email: alana.rojewski@yale.edu

POS4-54

NICOTINE INTAKE FROM ELECTRONIC CIGARETTES AND
EFFECT OF PRACTICE

FUNDING: The data collection for the ITC Project is supported by grants R01 CA
100362 and P50 CA111236 (Roswell Park Transdisciplinary Tobacco Use Research
Center, and P01 CA138389, R01 CA090955) from the National Cancer Institute
of the United States, Robert Wood Johnson Foundation (045734), Canadian
Institutes of Health Research (57897, 79551, and 115216), Commonwealth
Department of Health and Aging, Canadian Tobacco Control Research Initiative
14 (014578), National Health and Medical Research Council of Australia (265903),
the International Development Research Centre (104831-002), the International
Development Research Centre (African Tobacco Situational Analysis), New
Zealand Health Research Council (06/453), New Zealand Ministry of Health,
Mexican Consejo Nacional de Ciencia y Tecnologia (Salud-2007-C01-70032),
Bloomberg Global Initiative┬ùInternational Union Against Tuberculosis and Lung
Disease, the Chinese Center for Disease Control and Prevention, the French
Institute for Health Promotion and Health Education (INPES), the French National
Cancer Institute (INCa), Observatoire fran├ºais des drogues et toxicomanies
(OFDT), the Netherlands Organisation for Health Research and Development
(ZonMw) (the Netherlands), German Federal Ministry of Health, Dieter MennekesUmweltstiftung and Germany Cancer Research Center (DKFZ), Cancer Research
UK (C312/A6465), NHS Health Scotland (RE065), Flight Attendants┬Æ Medical
Research Institute (FAMRI), Glaxo-Smoth Kline (3516601), Pfizer (Ireland), the
Korean Ministry of Health and Welfare, the Malaysian Ministry of Health, and
ThaiHealth Promotion Foundation. A Senior Investigator Award from the Ontario
Institute for Cancer Research and a Prevention Scientist Award from the Canadian
Cancer Society Research Institute for the third author and the SILNE Project is
funded by the European Commission through FP7 HEALTH-F3-2011-278273.

Peter Hajek [1], Maciej L. Goniewicz [2], Anna Phillips [1], Katie Myers Smith [1],
Oliver West [1], Hayden McRobbie [1]*, [1] Tobacco Dependence Research Unit,
Wolfson Institute of Preventive Medicine, Queen Mary University of London, UK
[2] Department of Health Behavior, Division of Cancer Prevention and Population
Sciences, Roswell Park Cancer Institute, Buffalo, USA
Background: Electronic cigarettes (EC) have the potential to generate a
substantial public health benefit if there is a switch from smoking to EC use on
a population scale. The nicotine delivery profile of the device is likely to play a
major role in their attractiveness to smokers. The present study aimed to assess
the effect of experience with EC use on pharmacokinetic (PK) parameters of
nicotine intake, and to examine the speed of nicotine delivery from EC with a
view to establishing optimal parameters for the testing of the device. Methods: Six
smokers provided PK data after their first use of EC (GreenSmoke, 2.4% nicotine)
and again following four weeks of use. On both occasions they attended after
overnight abstinence from both smoking and EC use, and used EC ad-lib for 5
minutes. Blood samples were taken before and 5, 10, 15, 20, 30 and 60 minutes
after the start of EC use. Results: Compared to the PK profile when using EC for
the first time, four weeks of practice generated a small mean increase in the peak
plasma concentrations (from 4.6 to 5.7 ng/ml, NS) and a significant increase in
overall nicotine intake (from AUC0->inf 115 to AUC0->inf 206 ng*min/ml, p<0.05).
Peak nicotine levels were achieved within 5 minutes of starting EC use, which is
much faster than with oral NRTs and suggests that, in some users at least, EC may
provide nicotine via pulmonary absorption. Conclusions: Smokers trying EC for the
first time should be informed that, with practice, they may find EC more rewarding.
The first-generation EC model used in this study delivered only low levels of
nicotine, but did so quickly. This may explain some of the EC appeal to smokers.

JUSTIFICATION: Believing that smoking helps control weight decreases price
responsiveness among younger US female smokers and in Low- and middlecountries, younger female smokers are more likely to believe that smoking
helps control weight. Effective policies that inform smokers, in particular female
and young smokers, that smoking does not necessarily help control weight is
highly needed and surveillance on weight concern-related smoking in LMICs is
warranted.

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, the writing of the manuscript
or the decision to submit the manuscript for publication.

CORRESPONDING AUTHOR: Ce Shang, Phd, , Institute for Health Resarch and
Policy, Health Policy Center, 1747 W. Roosevelt Rd., Chicago, IL 60608, United
States, Phone: 917-868-8682, Email: cshang@uic.edu

CORRESPONDING AUTHOR: Hayden McRobbie, MB, ChB, PhD, Reader in
Public Health Interventions, Queen Mary University of London, Wolfson Institute of
Preventive Medicine, 55 Philot Street, London, E1 2JH, United Kingdom, Phone:
00447949350524, Email: h.j.mcrobbie@qmul.ac.uk
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SMOKING INITIATION AND CESSATION IN INDIA – A DURATION
ANALYSIS

THE IMPACT OF WEIGHT CONTROL BELIEF ON CIGARETTE
CONSUMPTION AMONG ADULTS: FINDINGS FROM THE ITC
PROJECT

Ce Shang*, Frank J. Chaloupka, G. Emmanuel Guindon, Pavel Dramski, Prabhat
Jha, CORRESPONDING AUTHOR: Institute for Health Research and Policy
University of Illinois at Chicago

Ce Shang, Frank J. Chaloupka, Geoffrey T Fong, Mary Thompson, Mohammad
Siahpush, Institute for Health Research and Policy, University of Illinois at Chicago

A handful of studies have shown that rising bidi and cigarette prices reduce
smoking in India, however existing literature does not estimate the price effect on
smoking initiation and cessation. This study provides the first assessment of the
impact of tobacco prices on smoking initiation and cessation in India. By utilizing
retrospective information on the timing of smoking initiation and cessation from
the 2009 Global Adult Tobacco Survey of India and historical tobacco prices from
1998-2009, we estimate the price elasticities of smoking initiation and cessation
for bidis and cigarettes. For bidis, we find a 10% increase in price would increase
the hazard of cessation by 3-6% and reduce the hazard of initiation by 2-3%;
for cigarettes, a 10% increase in price would increase the hazard of cessation
by 2% and reduce the hazard of initiation by 3%. The estimates are consistent

Background: Previous studies have documented the association between
weight concerns and smoking behaviors among teenagers and young adults. Yet,
few studies investigate these associations by gender, age and country, or among
adults. Objective: This paper aims to present the prevalence of weight control belief
among adult smokers and examine its association with cigarette consumption
by gender, age, and country stratifications. Methods: The International Tobacco
Control Policy Evaluation Project (ITC Project) surveys whether smokers agree
that smoking helps control weight in the US, the UK, Canada, Australia, Mexico,
Uruguay, Malaysia and China. Using data taken from these countries, we plot
the adjusted probability of having weight control belief and examine the stability
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with the price elasticities of smoking participation estimated for India in previous
studies and suggest a larger impact of bidi prices than cigarette prices on smoking
outcomes as well. Interestingly the estimates by rural-urban strata indicate that
the price impact on smoking cessation is significant for rural residents but not
for urban residents. In addition, increasing bidi prices are only associated with a
lower initiation rate among rural residents while increasing cigarette prices are only
associated with a lower initiation rate among urban residents.

USING COTININE TO ADJUST FOR MISCLASSIFICATION IN SELF
REPORT OF SMOKING
Lea Trela-Larsen BSc*, Jon Heron PhD, Marcus Munafo PhD, University of Bristol.
Background: People may not accurately report their smoking status leading to
misclassification. Levels of cotinine, a major metabolite of nicotine, can be used
to validate self reported smoking status. Assuming that cotinine based smoking
status is a gold standard we can adjust regression analyses of smoking based
on self report for misclassification. Misclassification in the outcome variable in
regression analyses can lead to bias and a reduction in statistical power. If the
relationship between the true value and the misclassified measure does not vary
by the exposure misclassification can result in an attenuation of the observed
association. If misclassification does vary depending on the exposure then the
estimate of association may be biased in either direction. Methods: We used multiple
imputation methods for missing data and latent class analysis to adjust regression
analyses of smoking and parental monitoring for possible misclassification in self
report. Cotinine measures were available for 3206 individuals of 5107 with self
reported smoking status. We generated multiple datasets with cotinine validated
smoking status missing completely at random from a subset with complete case
data to examine the performance of the methods where the relationship between
cotinine validated smoking status and parental monitoring was known. We then
applied these methods to the full sample of all individuals with self report smoking
available. Results: Misclassification adjusted analyses show that low parental
monitoring is associated with higher likelihood of being a smoker (OR: 3.01, 95%
CI: [2.19, 4.12]), but that the magnitude of the association is lower than that based
on self report of smoking alone (OR: 4.07, 95% CI: [3.24, 5.10]). Conclusion: The
methods presented allow us to adjust for possible misclassification of smoking
status in to reduce potential bias. Results based on self report alone may over
estimate the magnitude of association between parental monitoring and smoking.
Where internal validation data is not available it is still possible to use external
validation data to adjust for misclassification.

FUNDING: Funding for the Global Adult Tobacco Survey (GATS) is provided by the
Bloomberg Initiative to Reduce Tobacco Use. Government of India contributed to
GATS implementation in the country. Bill and Melinda Gates Foundation provided
additional funding for GATS. Additional support for the authors is provided by a
grant from the Bill and Melinda Gates Foundation to the University of Toronto.
CORRESPONDING AUTHOR: Ce Shang, Phd, , Institute for Health Resarch and
Policy, Health Policy Center, 1747 W. Roosevelt Rd., Chicago, IL 60608, United
States, Phone: 917-868-8682, Email: cshang@uic.edu
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EFFECTS OF USER PUFF TOPOGRAPHY AND DEVICE
CHARACTERISTICS ON ELECTRONIC CIGARETTE NICOTINE
YIELD
Zainab Balhas, B.E., Soha Talih, Ph.D., Rola Salman, B.S., Nareg Karaoghlanian,
M.E., Alan Shihadeh*, Sc.D., American University of Beirut; Thomas Eissenberg,
Ph.D., Virginia Commonwealth University
Background: Some electronic cigarette (ECIG) users attain tobacco cigarettelike plasma nicotine concentrations, while others do not. Understanding the factors
that influence ECIG user plasma nicotine concentration is relevant to regulation,
including product labeling and abuse liability. These factors may include user puff
topography, ECIG liquid content, and ECIG design features. This study addresses
how these factors can influence ECIG vapor nicotine yield. Methods: A smoking
machine generated vapor from one type of ECIG cartridge (V4L CoolCart) while
puff duration (1.8, 3.6, 8 sec), puff velocity (1.1 vs 2.1 l/min), voltage (2.2 vs 3.6
V), and liquid nicotine concentration (18 mg vs 36 mg/ml) were varied. Nicotine
content of the particulate phase was determined by GC/MS for 15 puffs, with 3
determinations per condition. A mathematical model was developed from first
principles to simulate the ECIG vapor production process: we simulated the timeresolved temperatures in the vicinity of the ECIG heater, the vaporization rate,
and nicotine concentration in the vapors produced during each puff, accounting
for interpuff cooling. Results: Nicotine yields from 15 puffs ranged from less than
0.1 to more than 3 mg. Greater puff duration resulted in disproportionately greater
nicotine yield, both per puff and per liter drawn. For example, doubling the duration
from 1.8 to 3.6 s at a constant puff velocity resulted in double the puff volume but
4 times the nicotine yield. Conversely, puff velocity had no effect on nicotine yield
per puff or per second. Higher nicotine concentration and higher voltages resulted
in higher nicotine yields, both per volume and per second. These results were
predicted by the theoretical model (R2>0.9 predicted vs. measured). Conclusions:
Depending on puff conditions and product features, ECIGs can provide far less
or far more nicotine than a single cigarette in 15 puffs. ECIG users can attain
higher nicotine doses by drawing relatively low velocity, long duration puffs in
comparison to conventional tobacco cigarettes. ECIG emissions can be predicted
from knowledge of puff topography and ECIG device characteristics.

FUNDING: Lea Trela-Larsen receives a PhD studentship from the Medical
Research Council.
CORRESPONDING AUTHOR: Lea Trela-Larsen, , , University of Bristol, , Oakfield
House, Bristol, N8 0JE, United Kingdom, Phone: 00447974158130, Email:
lt6484@bristol.ac.uk

POS4-59

KNOWLEDGE, ATTITUDES AND BELIEFS ABOUT WATERPIPE
(HOOKAH) SMOKING AMONG EAST AFRICAN YOUNG ADULTS:
QUALITATIVE AND QUANTITATIVE FINDINGS
Abdi Jibril, BA1; Winta Ghidei, BS1; Meredith Schreier, BS1; Qi Wang, MS2; Jill
Bengtson, MPA1; Sue Lowry, BA1; Mehmet Yumbul, BS3; Erick Marigi4; Janet
Thomas, PhD1*, 1University of Minnesota, 2University of Minnesota CTSI,
3University of Debrecen, Hungary; 4St. Olaf College
Background: Waterpipe smoking (WPS, hookah) contains many of the same
toxic chemicals and health risks as cigarettes. Although it is estimated that 10-20%
of US college students smoke waterpipe, use is ubiquitous among young adults of
East African descent residing in the Twin Cities. We conducted the first qualitative
and quantitative investigation to increase our understanding of WPS among Somali
and Oromo youth in this new immigrant community. Methods: In Phase 1, focus
groups were conducted among East African young adult college students (N=48).
Themes were identified across topics. In Phase 2, respondent-driven sampling
was used to recruit hookah smokers to complete a 20-minute survey (N=50).
Both qualitative and quantitative interviews took place in community locations
and were administered by ethnic and gender-matched staff. Participants included
those who self-identified as Somali or Oromo, endorsed ever using hookah and
were 18-29 years. Results: Phase 1: Participants were stratified by 2 and 4-year
College. Findings indicate that WPS is a social norm, prevalent among youth and
elders at most social gatherings, in homes and other meeting places. Females are
more likely to use in their home and children are exposed to WPS secondhand
smoke. Limited information exists about the negative health risks of WPS. Phase
2: Participants (N=50) were 50% female, 94% never-married and 54% lived with
their parents. 72% were confident that most people their age smoke hookah and
4.2 (SD=4.4) of their five closest friends smoke waterpipe. 48% smoked hookah
>100 times in their life; 96% endorsed past 30-day use and 26% used daily. Mean
days smoked hookah/past 30 was 11.5 (SD=9.8). 40% reported WPS use when
alone and 22% reported symptoms of dependence. Over half (53.3%) consider

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.
JUSTIFICATION: This work illustrates how analytical laboratory methods and
engineering analysis can be used to inform regulation of novel tobacco products.
CORRESPONDING AUTHOR: Alan Shihadeh, ScD, Professor, American
University of Beirut, Mechanical Engineering, 1 Bliss St, Beirut, 1107 2020,
Lebanon, Phone: 961 1 350000, Email: as20@aub.edu.lb
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the dangers of hookah smoking to be exaggerated. Conclusion: WPS is a cultural
norm among young adults of East African descent in the Twin Cities. This at-risk
community does not associate WPS with long term health consequences. Results
carry implications for public health campaigns to challenge dangerous health
assumptions and health education interventions to decrease prevalence

SMOKING CESSATION AND POST-CESSATION WEIGHT GAIN
AMONG PATIENTS WITH MENTAL DISORDERS: CLINICIAN
PERSPECTIVES

FUNDING: The study was conducted while first author (Jibril, A.) was an undergraduate student at the University of Minnesota and supported through the
Masonic Cancer Center and Program in Health Disparities Research, University of
Minnesota Medical School. Funding was also received from the Center for Urban
and Regional Affairs, University of Minnesota and the North Star Stem Alliance.

Louise Thornton*(1,2), Brian Hitsman (2), Jeremy Steglitz (2), Amanda Baker (1),
Frances Kay-Lambkin (1,3), Will Cronenwett (4), Bonnie Spring (2)., 1. Centre
for Translational Neuroscience and Mental Health, The University of Newcastle,
NSW, Australia, 2. Department of Preventive Medicine, Northwestern University,
Chicago, US, 3. National Drug and Alcohol Research Centre, University of New
South Wales, NSW, Australia, 4. Northwestern Memorial Hospital, Chicago, US

CORRESPONDING AUTHOR: Janet Thomas, PhD, Associate Professor,
University of Minnesota, Medicine, 717 Delaware Ave, SE, Suite 166, Minneapolis,
MN 55414, United States, Phone: 612-625-0414, Fax: 612-626-6782, Email:
jthomas@umn.edu

Background: Most people who stop smoking gain weight and despite the high
prevalence of tobacco use among people with mental disorders this population
has received limited access to effective tobacco use treatments and interventions
that manage post-cessation weight gain. US Department of Health guidelines for
treating tobacco use recommend that clinicians assess patients’ smoking status
at every appointment and that brief interventions, at least, be offered to every
patient who smokes. They also provide recommendations for addressing postcessation weight gain and highlight the need for patients with mental disorders
to be provided with treatment. This study investigated current practices and
opinions of clinicians at a community mental health center regarding smoking
cessation, and weight management, among people with mental disorders.
Methods: Participants were clinicians employed at a community mental health
center in Chicago. Participants were recruited at a staff meeting and completed a
short anonymous survey regarding their current practices and opinions. Results:
22 clinicians with an average of 23 years experience completed the survey.
32% of clinicians reported assessing patients’ smoking status annually or less
frequently. Only one participant reported assessing patients’ smoking status at
every appointment. 32% of clinicians provided smoking cessation advice or
treatment to patients annually or less frequently. On average, clinicians rated the
importance of addressing smoking, and smoking and weight, with patients as 8.7
and 8.6 out of ten respectively. Clinicians’ confidence in addressing these issues
averaged 6.5 and 6.8 out of ten, respectively. 73% of clinicians reported weighing
their participants annually or less frequently. Conclusions: This study highlights
that there may still be a way to go before guidelines for treating tobacco use are
consistently being met within community mental health centers. Clinicians within
these types of services should be provided with further training in evidence based
smoking cessation treatments. Research regarding specific barriers to meeting
recommended guidelines within these types of services is needed.
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DOES MOUTHPIECE-BASED MEASUREMENT OF ELECTRONIC
CIGARETTE TOPOGRAPHY INFLUENCE PLASMA NICOTINE AND
SUBJECTIVE EFFECTS?
Tory Spindle*, Alison Breland, Thomas Eissenberg Virginia Commonwealth
University
Background: Electronic cigarettes (ECIGs) heat a nicotine-containing solution;
the resulting vapor is inhaled by the user. ECIG use behavior (puff topography)
can be recorded using mouthpiece-based computerized systems; however, the
extent to which these systems influence nicotine delivery and subjective effects in
ECIG users is unknown. Methods: Plasma nicotine, subjective effects (withdrawal
symptoms, direct effects of ECIG use, and topography equipment interference),
and puff topography were measured in seven experienced ECIG users using
their preferred ECIG and e-liquid (≥ 18 mg/ml) in two sessions (with and without
CReSS, a mouthpiece-based device used to measure puff topography in cigarette
smokers). In both conditions, participants underwent a directed bout (i.e. 10 puffs
at 30 second intervals). Results: Two factor repeated-measures ANOVAs (session;
time) were performed for plasma nicotine and subjective measures. Main effects
of time were observed for plasma nicotine (F (1,4) = 13.48; p <.05); nicotine levels
increased significantly in both sessions. A main effect of time was observed for
“Urge to use an e-cigarette” (F (1, 6) = 7.26; p < .05), which was reduced in both
sessions. Main effects for time were also observed for: “Pleasant”, “Satisfying”,
“Taste good” and “Awake”; these ratings increased over both sessions (Fs (1, 6)
> 7.12, ps < .05). No significant main effects or interactions were observed across
session (with or without CReSS) on any measure. During ECIG use with CReSS,
mean peak flow rate was 22.51 ml/s (SD = 9.40). Conclusions: In these experienced
users, ECIGs increased plasma nicotine concentration and reduced withdrawal
symptoms, and these effects did not differ when the CReSS topography device
was used. Mean peak flow was approximately half that observed for cigarette
smokers in previous studies using the same equipment (e.g., 55.1 ml/s [SD = 1.6];
Kleykamp et al., 2008). CReSS equipment was developed for and validated with
the higher peak flow rates associated with cigarette smoking. The lower peak flow
rates observed here may indicate the need to validate CReSS with ECIGs before
it is used to measure ECIG user topography.

FUNDING: The work described in this abstract was funded by the National Health
and Medical Research Council of Australia┬Æs Centre for Research Excellence
in Mental Health and Substance Use.
JUSTIFICATION: The gaps between current practices within community mental
health centers and recommended tobacco use treatment guidelines highlighted in
this study could be used to inform improvements in clinical practice.
CORRESPONDING AUTHOR: Louise Thornton, PhD, Post-doctoral research
scholar, Northwestern University, Department of Preventive Medicine, Suite 1400,
Chicago, IL 60611, United States, Phone: +1 312 503 0979, Email: Louise.
Thornton@northwestern.edu
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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.

TRENDS IN SMOKING AMONG NEW YORK CITY ADULTS WITH
SERIOUS PSYCHOLOGICAL DISTRESS, 2002-2012
John Jasek, M.P.A.*, Michael Johns, Ph.D., and Jenna Mandel-Ricci, M.P.A.
M.P.H., Bureau of CHronic Disease Prevention and Tobacco Contro, New York
City Department of Health and Mental Hygiene; Jill M. Williams, M.D., Department
of Psychiatry, Rutgers Robert Wood Johnson Medical School

JUSTIFICATION: Electronic cigarettes can deliver nicotine and reduce withdrawal
symptoms in experienced users, however; mouthpiece-based computerized
systems to measure puff topography may need to be validated before being used
to measure electronic cigarette topography.

BACKGROUND: Numerous studies have documented that individuals with poor
mental health, including serious psychological distress (SPD), are more likely to
smoke and less likely to successfully quit than psychologically healthy individuals.
Smoking prevalence among New York City (NYC) adults decreased 28% between
2002 and 2012, following the implementation of comprehensive tobacco control.
Given the heavy burden smoking presents to those with poor mental health, it is
important to examine if smoking has declined among those with SPD at a rate
comparable to the rest of the population during this period. METHODS: Data
are from the annual NYC Community Health Survey, a stratified random digit
dial survey of approximately 10,000 adults, weighted to represent the adult NYC
population. SPD in the past 30 days was based on Kessler 6 scores: SPD (>=13),

CORRESPONDING AUTHOR: Alison Breland, PhD, Senior Research Associate,
Virginia Commonwealth University, , Box 980310, Richmond, VA 23298-0310,
United States, Phone: 804 628 2300, Email: abbrelan@vcu.edu
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at risk for SPD (7-12), or no SPD (0-6). Current smoking was defined as smoking
100 cigarettes lifetime and on at least some days now. Quit attempts were defined
as intentional cessation for one or more days in the past 12 months. Prevalence
and trend analyses were conducted using SUDAAN. RESULTS: SPD prevalence
was unchanged between 2002 (6.4%) and 2012 (5.5%) (p=0.08). Current smoking
showed a negative linear trend among adults with no SPD (17.9% to 12.9%,
p<.001) and at risk for SPD (26.3% to 22.2%, p=0.034); however, smoking among
adults with SPD showed no change (30.6% to 35.9%, p=0.306). Among adults with
SPD, the smoking prevalence increased for men and white non-Hispanic adults.
Quit attempts did not vary by SPD over time; the prevalence of quit attempts each
year was as high or higher among smokers with SPD compared to those at risk or
with no SPD. CONCLUSIONS: This is one of the only studies to look at populationlevel trends in smoking among adults with SPD following comprehensive tobacco
control. Smoking among adults with SPD did not decline at rates comparable to
the rest of the population despite comparable quit attempt rates. Additional efforts
are needed by providers and the broader public health community to assess and
treat these co-occurring conditions.

PATTERNS OF USE AND PERCEPTIONS OF ELECTRONIC
NICOTINE DELIVERY SYSTEMS: A SYSTEMATIC REVIEW
Lyubov Teplitskaya*, Ollie Ganz, M.S.P.H., Allison Glasser, M.P.H., Caroline O.
Cobb, Ph.D., Andrea Villanti, Ph.D., M.P.H., American Legacy Foundation
Background: Electronic cigarettes or electronic nicotine delivery systems
(ENDS) have recently attracted attention for several reasons. Compared to
regular, combustible cigarettes they deliver nicotine without combustion, contain
fewer toxicants, and may be less expensive. ENDS can also be used in some
places with indoor cigarette smoking restrictions and may help people quit
cigarette smoking. The objective of this study was to conduct a systematic review
of studies on consumer awareness, attitudes, and perceptions of ENDS and
patterns of ENDS use, including the impact of ENDS use on cigarette cessation.
Methods: Electronic searches conducted in Medline, Embase, and PsycINFO
were searched for publications through November 14, 2013. Two independent
coders performed all screening and data extraction. There was no exclusion based
on location. Results: 230 articles were identified for screening and 51 articles met
the inclusion criteria for this review (31 addressed consumer awareness, attitudes,
and perceptions of ENDS and 45 addressed patterns of ENDS use; not exclusive
categories). Preliminary results show that overall awareness of ENDS is growing
among US adults, doubling from 16.4% in 2009 to 32.2% in 2010, and increasing
again to 75.4% in 2012. ENDS awareness is highest among current smokers
and young adults. ENDS are generally perceived to be less harmful than regular
cigarettes by ENDS users, current smokers, and recent quitters. Ever use of ENDS
is also increasing among youth, young adults, and adults. Available studies on
use of ENDS for cessation of conventional cigarette smoking are few and provide
mixed results. Conclusions: Evidence from this systematic review suggests that
awareness and use of ENDS is growing. There is currently limited data on the
potential of ENDS use for conventional cigarette smoking cessation. To determine
the potential impact of ENDS on overall tobacco use and population health,
continued surveillance and additional randomized trials are needed to estimate
the impact of ENDS use on smoking initiation, maintenance, and cessation.

FUNDING: No Funding
JUSTIFICATION: Our study suggests the need for routine screening of SPD and
smoking by medical providers and increased promotion of mental health and
smoking cessation services by the public health community.
CORRESPONDING AUTHOR: John Jasek, MPA, Tobacco Control Analyst, NYC
Department of Health and Mental Hygiene, Bureau of Chronic Disease Prevention
& Tobacco Control, 4209 28th Street, Long Island City, NY 11101, United States,
Phone: 3473964553, Email: jjasek@health.nyc.gov
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WORKING WITH CALIFORNIA TRIBES TO MEASURE
PARTICULATES IN CASINOS
Roland S. Moore, Ph.D., Pacific Institute for Research and Evaluation(PIRE), Neil
Klepeis, Ph.D., Stanford University, Narinder Dhaliwal, M.A.*, ETR Associates,
Francisco Buchting, Ph.D., Horizons Foundation, Juliet P. Lee, Ph.D., PIRE

FUNDING: No funding.
JUSTIFICATION: The results of this systematic review show that overall awareness
of ENDS and ever use is increasing rapidly, which will inform public health.

Background: Through lowered exposure to secondhand smoke, researchbacked smoke-free indoor space policies aim to reduce worker health risks.
However, secondhand smoke protection is still limited in California’s gaming
industry, because the sovereignty of Indian tribes means that they are not subject
to state tobacco control policy. Methods: After gaining permission of tribal council
members and casino management, we performed air quality monitoring at two
California casinos on two consecutive days (Friday and Saturday) per location. We
used Sidepak AM510 Personal Aerosol Monitors (TSI, Inc.) to record realtime fine
particle concentrations (PM2.5) every 10 seconds. Investigators carried monitors
to different sections in and around the casinos using a predetermined schedule.
Monitors were also placed at fixed locations in the pit for both nights of monitoring.
Along with PM2.5 measurement, we counted active smokers and total patrons
in the casino. Results: Patrons' PM2.5 exposures, reflecting levels occurring at
single locations in different casino rooms, had medians of up to 55 micrograms
per meter cubed in the main slot areas of each casino. Patron exposure levels
in the nonsmoking poker and player's club areas of one casino were generally
much lower with medians of 2 to 5 micrograms per meter cubed, and closer to
typical outdoor (clean) levels, which had a median of 2.9 micrograms per meter
cubed, but the median level of one part of a nonsmoking area at the other casino
was higher than on the main smoking floor at 65 micrograms per meter cubed.
Conclusions: High PM2.5 levels with median levels up to ~20 times above outdoor
levels in the smoking areas of the casinos represent substantial exposures for
both casino staff and patrons. In one casino, levels in labeled nonsmoking gaming
and lower level recreation areas were also high, apparently due to the free flow
of air from the main smoking areas, although we found <10% of casino patrons in
smoking areas to be actively smoking.

CORRESPONDING AUTHOR: Lyubov Teplitskaya, Bachelor of Science,
Research Assistant, American Legacy Foundation, Research and Evaluation,
1724 Massachusetts Avenue NW, Washington, DC DC 20036, United States,
Phone: 202-454-5953, Email: lteplitskaya@legacyforhealth.org
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SOCIETAL AND HUMAN AND ECONOMIC DEVELOPMENTAL
CORRELATES OF SMOKING PREVALENCE IN NATIONS
Hillel R. Alpert, ScD*, Gregory N. Connolly, DMD, MPH
Background: We propose a model for smoking prevalence in nations. Demand
for tobacco is related to societal, and human and economic development
characteristics, which influence manufacturers’ decisions to increase supply (and
demand) through trade and marketing. Methods: A database was constructed from
global sources including United Nations Human Development Programme, World
Health Organization, The Economist, and KOF Index of Globalization. Seventyfive nations and 53 independent variables were selected based on relevance, data
quality, and annual coverage from 1998 - 2012. We modeled nations’ overall and
gender-specific prevalence with multi-level mixed effects linear regression. Since
the independent measures are based on inherently different scales, they were
each standardized (µ=1, σ =1) to enable comparison of the relative strengths of
association with prevalence. β coefficient units represent change in prevalence per
standard deviation of respective predictor variables. Results: Smoking prevalence
for both genders was associated with household disposable income; ratio of
consumer expenditures to disposable income; and price of the most sold cigarette
brand (e.g. Marlboro) relative to gross domestic product per capita. Specific
correlates of female smoking prevalence were in order of strength of association
(β, 95% confidence interval) human development index (8.3, 4.6-12.0), median
population age (4.9, 2.0-7.7), gender inequality index (4.5, 0.9-8.1), tobacco
advertising allowed at point-of-sale (2.1, 0.7-3.5), and government voice and
accountability (-0.8, -0.4- -1.6). Specific correlates of male smoking prevalence
were satisfaction with life (-4.2, -2.7--5.7), dependency ratio (-0.9, -0.4,--1.3), and
political stability (0.8, 0.3, 1.3). Conclusions: Male and female smoking prevalence

FUNDING: This study was supported by California Tobacco-Related Disease
Research Program grant 20CA-0103.
JUSTIFICATION: These results were shared with tribal casino management, in
the hopes of stimulating the expansion of smoke-free policies to reduce PM2.5
exposure.
CORRESPONDING AUTHOR: Narinder Dhaliwal, MA, Project Director, ETR
Associates, Research, 5495 Carlson Drive, Suite D, sacramento, CA 95819,
United States, Phone: 9166421186, Fax: 9167398925, Email: narinderd@etr.org
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are related to cigarette affordability. Stressors such as gender inequality may
increase female smoking prevalence. Nations could respond to decrease
prevalence through governance and the social emergence of policies. Further
research examines nation characteristics that are predictive of impending change
in smoking prevalence in emerging economies (e.g Brazil, Mexico).

IMPACT OF AUTOMATED TOBACCO ASSESSMENT AND
CESSATION SUPPORT ON SURVIVAL FOR LUNG CANCER
PATIENTS

FUNDING: The authors acknowledge the Swiss Re Foundation for financial
support of the SEARCH research collaboration between the Harvard School of
Public Health and Swiss Re.

Katharine A. Dobson Amato*1,2, MPH; Robert Reed1, MPH; Gary Giovino2, PhD;
Maansi Bansal-Travers1, PhD; Heather Ochs-Balcom2, PhD; Michael A. Zevon1,
PhD; K. Michael Cummings3, PhD; Chumy Nwogu1, MD, PhD; Anurag Singh1,
MD; Martin Mahoney1, MD, PhD; James Marshall1, PhD; Andrew Hyland1, PhD;
Mary Reid1, PhD; Graham Warren3, MD, PhD, 1 Roswell Park Cancer Institute,
Buffalo, NY, 2 University at Buffalo, Buffalo, NY, 3 Medical University of South
Carolina, Charleston, SC

JUSTIFICATION: This study helps to advanced the understanding of societal and
economic effects on smoking prevalence, with public health policy relevance.
CORRESPONDING AUTHOR: Hillel Alpert, ScD, Senior Research Associate /
Research Scientist, Harvard School of Public Health, , 401 Park Drive, Boston,
MA 02135, United States, Phone: 617-998-1086, Email: halpert@hsph.harvard.
edu

Background: Tobacco cessation studies in cancer patients often rely on
self-selection to participate in cessation services and retrospective reviews for
tobacco use. The purpose of this study is to describe tobacco use and cessation
patterns and the impact of cessation on survival, for all lung cancer patients
at an NCI Designated Comprehensive Cancer Center that uses a mandatory
tobacco assessment and automatic referral program. Methods: Lung cancer
patients presenting at Roswell Park Cancer Institute (RPCI) were screened with
a standardized tobacco assessment and all patients who used tobacco within the
past 30 days were automatically referred to a telephone based tobacco cessation
program. Demographic, health information and self-reported tobacco use at last
contact were obtained from the electronic medical record and the RPCI tumor
registry, for all lung cancer patients referred to the cessation program between
October 2010 and October 2012. Descriptive statistics and cox proportional
hazards regression were used to determine potentially important predictors of
survival as of August 2013. Results: 314 out of 972 thoracic clinic referrals to
the cessation service between October 2010 and October 2012 had confirmed
lung cancer (32.3%). 71.0% (223/314) of lung cancer referrals were successfully
contacted and participated in one telephone based cessation call and 123/223
(55.2%) provided self-reported tobacco use in a follow-up call through August
2013. A significantly greater proportion of quitters at the last contact were alive
(n=77/120; 64.2%) compared to current users (n=84/181; 46.4%; p=0.002).
After controlling for age, pack year history, sex, ECOG performance status,
time between diagnosis and last contact, and clinical stage, current tobacco use
compared to quit at last contact is approaching a statistically significant association
with mortality (HR=1.49; 95%CI: 0.98-2.27). Conclusions: Evidence suggests that
tobacco cessation among lung cancer patients after diagnosis may be associated
with reduced mortality.
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EFFECTS OF SOCIAL AND ECONOMIC GLOBALIZATION AND
GOVERNANCE ON SMOKING PREVALENCE IN NATIONS
Hillel R. Alpert,ScD*, Gregory N. Connolly, DMD, MPH
Background: Smoking prevalence is related to nations' societal, and human
and economic development characteristics. Manufacturers' trade and marketing
decisions may react to these to influence prevalence, and nations may respond
through the social emergence of policies. We examined nations’ characteristics
that may be predictive of forthcoming change in smoking prevalence. Methods:
We analyzed data of 75 nations and 53 independent variables culled from several
global sources as described in the accompanying report. We modeled change in
nations' smoking prevalence as predicted by societal and human and economic
development characteristics using multi-level mixed effects linear regression
with a three-year time lag. Independent measures were standardized so that
β coefficient units represent change in prevalence per standard deviation of
respective predictor variables. Results: Predictors of change differed for male
versus female smoking prevalence. For male smoking prevalence, they were in
order of strength of association (β, 95% confidence interval) gross national income
per capita (1.0, 0.4-1.7), control of corruption index (-1.0, -0.5- -1.6), economic
globalization (EG) (-0.5, -0.1- -0.8), mean years of schooling (-0.5, - -0.1.9), and
trade balance (0.3, 0.1-0.6). In contrast, social globalization (SG), as measured by
personal contacts (-0.5, -0.3, - -0.8) or percent internet users, (-0.6, -0.4, - -0.8),
was the only independent predictor of female smoking prevalence. For example,
Mexico's relatively high SG (50.4) and EG (57.7) indices in 2006 anteceded the
largest (1.2%) 3-year declines in male in female smoking prevalence, compared
to Brazil's SG (37.7) and EG (56.7) indices anteceding smaller (1.0% and 0.2%)
declines in male and female smoking and India’s SG (31.8) and EG (41.6) indices
anteceding the smallest (0% and 0.5%) declines. Conclusions: Change in nations’
smoking prevalence may be predicted by factors other than correlates of current
prevalence. For male, these include domestic (e.g. wealth, governance, education)
as well as economic globalization characteristics. For females, social globalization
characteristics are the most predictive.

FUNDING: Roswell Park Alliance Foundation, NCI R25CA113951
JUSTIFICATION: Evidence suggests that automated tobacco assessment can
effectively refer patients to a dedicated cessation service, which may be associated
with reduced mortality among lung cancer patients who quit using tobacco after
diagnosis.
CORRESPONDING AUTHOR: Katharine Dobson Amato, MPH, Doctoral
Candidate, University at Buffalo, Social and Preventive Medicine, 265 Farber Hall,
Buffalo, NY 14214, United States, Phone: 5853142964, Email: kdobson@buffalo.
edu

FUNDING: The authors acknowledge the Swiss Re Foundation for financial
support of the SEARCH research collaboration between the Harvard School of
Public Health and Swiss Re.
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AVAILABILITY OF REDUCED HARM TOBACCO PRODUCTS
RELATIVE TO E-CIGARETTES IN RETAIL STORES IN THE UNITED
STATES 2010-2012

JUSTIFICATION: This study informs national and global tobacco control policy by
identifying predictors of future smoking prevalence in nations.
CORRESPONDING AUTHOR: Hillel Alpert, ScD, Senior Research Associate /
Research Scientist, Harvard School of Public Health, , 401 Park Drive, Boston,
MA 02135, United States, Phone: 617-998-1086, Email: halpert@hsph.harvard.
edu

Dianne Barker, M.H.S.*, Tamkeen Khan, M.A., Christopher Quinn, M.S., Jidong
Huang, Ph.D., Sandy Slater, Ph.D., and Frank J. Chaloupka, Ph.D., Barker
Bi-Coastal Health Consultants, Inc.
Background: Electronic cigarette (e-cig) availability in retail stores has increased
dramatically since 2007, when they were first introduced in the U.S. While their
safety and effectiveness as a smoking cessation device has yet to be determined,
initial studies of smokers indicate that e-cigs are perceived as a reduced harm
product. Point of sale availability of e-cigs relative to other reduced harm tobacco
products (moist snuff, snus and dissolvable products) may be one factor affecting
the demand for these products. Methods: Field staff collected cross-sectional
tobacco-related data in a national sample of retail stores selling food located
in school enrollment zones for 8th, 10th and 12th grade students in the U.S. in
2010 (n=2,296 stores), 2011 (n=2,414) and 2012 (n=2,288) as part of the Bridging
the Gap Community Obesity Measures Project. Results: E-cig availability in the
stores selling tobacco products more than doubled from 3 to 7% of stores between
24
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2010 and 2011, and then quadrupled to 31% in 2012. Comparatively, slightly less
than three-quarters of stores sold moist snuff in each of the three years while
snus and dissolvable product availability remained constant between 2010 and
2011 and then declined in 2012 from 60% to 47% (snus) and 5% to less than
2% (dissolvables) of stores. Availability differed by store type; in 2012, e-cigs
and dissolvables were most prominent in drug stores (49%, 6%, respectively)
followed by convenience stores (31%, less than 1%) and supermarkets (23%, 3%)
compared to moist snuff and snus, which had greater availability in convenience
stores (81%, 53%, respectively) than supermarkets (67%, 43%), and drug stores
(39%, 43%). Neighborhoods where the majority of residents were white were more
likely to sell reduced harm products than neighborhoods of color, after controlling
for income, urbanicity and store type. Conclusions: E-cigs, moist snuff, and snus
are generally available in retail food stores for smokers seeking these products,
although racial/ethnic inequities in access exist. Retail store marketing policies
to increase access to these reduced risk alternatives for smokers should be
considered.

Foundation (045734). The TCP India Survey was also supported by the US NCI
and CIHR grants. The first author is supported by a doctoral award from the
Canadian Institutes of Health Research (CIHR) and Geoffrey T. Fong is supported
by a Senior Investigator Award from Ontario Institute for Cancer Research.
CORRESPONDING AUTHOR: Genevieve Sansone, , , , , 200 University Ave
W, Waterloo, ON N2L3G1, Canada, Phone: 519-888-4567 x38991, Email:
gsansone@uwaterloo.ca
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ACHIEVING RAPID SMOKING URGE RELIEF AND NICOTINE
PHARMACOKINETICS THROUGH THE MANIPULATION OF THE
PARTICLE SIZE OF A CONDENSATION AEROSOL OF NICOTINE
AND PROPYLENE GLYCOL
Michael R. Hufford, PhD(1), Martin Wensley(1), Peter Lloyd(1), Vicki Davis,
DrPH(2), Donald Graff, PharmD(3), and Scott Leischow, PhD(4), (1) e-Nicotine
Technology, Inc. (Chapel Hill, NC), (2) Statistical Consultant (Chapel Hill, NC), (3)
Celerion, Inc. (Lincoln, NE), (4) Mayo Clinic (Scottsdale, AZ)

FUNDING: Support for this project was provided by the Robert Wood Johnson
Foundation as part of the Bridging the Gap: Research Informing Practice and
Policy for Healthy Youth program (grants #64702 and 70157); and by a National
Cancer Institute-funded grant (Grant#1U01CA154248), titled ┬ôMonitoring and
Assessing the Impact of Tax and Price Policies on U.S. Tobacco Use.┬ö The
Monitoring the Future study is funded by theNational Institute on Drug Abuse.

BACKGROUND. Existing electronic nicotine delivery devices tend to produce
sub-micron particles, which have insufficient mass to settle in the deep lung,
resulting in buccal delivery and slow pharmacokinetics (PK) and pharmacodynamics
(PD). In contrast, 1-3 micron particles can reach the deep lung and have enough
gravitational mass to settle on the alveoli, leading to rapid PK and PD effects.
This ascending, placebo- and vehicle-controlled, dose ranging Phase 1 study
explored the tolerability, PK and PD of a novel 1-3 micron condensation aerosol
of nicotine and propylene glycol (PG). METHODS. We recruited 77 smokers
(averaging 21.2 cigarettes per day) and randomly assigned them to 7 cohorts
(N=9-12) involving dosing with 10 inhalations in the following conditions: placebo
(air only), vehicle (PG only), 25, 50 (both 2.5% and 5% solutions), 75 or 100 mcg
of nicotine per inhalation. Outcome measures included smoking urge (baseline,
1-, 15- and 30-minutes post-dosing), nicotine PK (baseline, 30-seconds, 5-minutes
post-dosing), the modified Cigarette Evaluation Scale, and a product debriefing
assessment. RESULTS. The placebo, vehicle, 25 and 50 mcg (5.0%) dose groups
reported modest median percent smoking urge reductions (13%, 17%, 38%, and
39%, respectively) at 1-minute post-dosing. In contrast, the 50 (2.5%), 75, and
100 mcg dose groups all reported significant (p<.01) reductions in their median
percent smoking urge (75%, 70%, and 83%, respectively) at 1-minute post-dosing,
which were sustained over time. The nicotine dosing groups produced median
nicotine PK changes between .68 and 2.0 ng/mL within 30 seconds after dosing.
Multivariate analyses revealed that more dependent smokers reported greater
smoking urge reductions than less dependent smokers, irrespective of their
baseline smoking urge. 75% of subjects reported that they would use the 50 mcg
(2.5%) aerosol as a substitute for their smoking. DISCUSSION. The implications of
this research, including the integration of the aerosol with real-time eHealth tools,
as well as preliminary data from a within-subject follow-on trial involving an e-cig
and combustible cigarette comparator, will be discussed.

JUSTIFICATION: Policies to regulate the marketing of reduced harm products
should be inclusive of all products, and should encourage access to all smokers,
regardless of racial/ethnic backgrounds.
CORRESPONDING AUTHOR: Dianne Barker, MHS, President/CEO, Barker
Bi-Coastal Health Consultants, Inc., , 3556 Elm Drive, Calabasas, CA 91302,
United States, Phone: 8188760689, Email: dcbarker@earthlink.net
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ACCEPTABILITY OF FEMALE SMOKING AND SMOKELESS
TOBACCO USE IN BANGLADESH AND INDIA: FINDINGS FROM
THE ITC PROJECT
Genevieve Sansone, MASc*, University of Waterloo; Geoffrey T Fong, PhD.,
University of Waterloo and Ontario Institute for Cancer Research; Prakash C
Gupta, PhD., and Mangesh S Pednekar, PhD., Healis-Sekhsaria Institute for
Public Health; Nigar Nargis, PhD, University of Dhaka
BACKGROUND: Unlike most high-income countries, there is still a gender
gap in many LMICs whereby female smoking rates are much lower than males. A
unique situation exists in parts of South East Asia, where female smoking rates are
low but smokeless tobacco use is high. This study aims to examine acceptability
of female smoking and smokeless tobacco use in Bangladesh and India, and
to distinguish factors that might explain female tobacco use in comparison to
males, such as social norms and beliefs about tobacco. METHODS: Data are
from Wave 1 of the TCP India (IN) Project (2010-2011) and Wave 2 of the ITC
Bangladesh (BD) Project (2010). RESULTS: Smokeless tobacco-only use was the
most common form of tobacco use among females in both countries. The use of
smokeless tobacco among females was perceived as more acceptable than both
female cigarette and bidi smoking, with similar patterns observed in both countries.
For example, in India female smokers were more likely than male smokers to say
female cigarette and bidi smoking is acceptable (14 vs 2%, Χ2=23.473, p=.001;
and 16 vs 2%, Χ2=27.796, p<.01 respectively). Female smokeless tobacco users
were significantly more than males likely to say that female smokeless tobacco
use is acceptable (22 vs 6%; Χ2=119.345, p<.001). The majority of tobacco
users said society disapproves of tobacco use, with more agreement that society
disapproves of smoking than smokeless tobacco use (IN: 63.6 vs 57.7% overall;
BD: 59.9 vs 28.7%). Female smokers and mixed users were the least likely to say
that society disapproves of smoking. The belief that it is acceptable for females
to use tobacco, and the belief that society approves of smoking/smokeless
tobacco were associated with lower likelihood of intending to quit tobacco.
CONCLUSIONS: Smokeless tobacco was more acceptable than smoking in both
countries, particularly for females. Female tobacco users tended to view their own
tobacco use behavior as more acceptable than other types of tobacco use and
than their male counterparts perceived it to be. Beliefs about social acceptability of
female tobacco use may be an important predictor of intentions to quit.

FUNDING: e-Nicotine Technology, Inc. funded this research.
JUSTIFICATION: Leveraging the scientific body of data from respiratory drug
delivery, this study examined the subjective and pharmacokinetic characteristics
of a novel condensation aerosol of nicotine, which has important clinical, public
health, and regulatory implications.
CORRESPONDING AUTHOR: Michael Hufford, PhD, Chief Medical Officer,
e-Nicotine Technology, Inc., , 409 E. Winmore Ave., Chapel Hill, NC 27516, United
States, Phone: 9192442514, Email: mhufford@enicotinetechnology.com
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DIFFERENCES IN PERCEIVED RISK OF TOBACCO PRODUCTS
AMONG ADULT TOBACCO USERS IN BANGLADESH AND INDIA:
FINDINGS FROM ITC SURVEYS
Natalie Sansone, M.A.Sc.*, University of Waterloo; Geoffrey T. Fong, Ph.D.,
University of Waterloo and Ontario Institute for Cancer Research; Nigar Nargis,
Ph.D., University of Dhaka; Prakash C. Gupta, Ph.D., and Mangesh S. Pednekar,
Ph.D., Healis-Sekhsaria Institute for Public Health

FUNDING: The ITC Bangladesh Survey was supported by the International
Development Research Centre (IDRC Grant 104831-002), U.S. National Cancer
Institute (P50 CA111236; P01 CA138389); Canadian Institutes of Health Research
(Operating Grants 57897, 79551 and 115016); and the Robert Wood Johnson

Background:Research has shown that smokers underestimate their risk of harm
from smoking, but less is known about risk perceptions of tobacco products and
how they affect behavior, including product switching. This is particularly important
in countries like India and Bangladesh, where there are high rates of tobacco use
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of multiple products. Methods:Data was from the International Tobacco Control
(ITC) Bangladesh and India Surveys, prospective cohort face-to-face surveys
of adults. The Bangladesh Wave 1 (W1;2009) Survey was conducted among a
nationally representative sample of 3109 tobacco users and 2658 non-users;
Wave 2 (W2;2010) included 3108 users and 2554 non-users. The India W1
Survey (2010-11) included 8051 tobacco users and 2534 non-users in four states.
Results:In both countries, tobacco users perceive their own product to be less
harmful than other products. Smoked tobacco (ST) users (cigarettes and bidis) in
India were more likely to say that smokeless tobacco (SL) is more harmful than
cigarettes (42%) and bidis (42.1%) compared to mixed users (25.4%; 25%) and
SL users (13%; 12.3%). In Bangladesh, the majority (65.2%) of cigarette smokers
at W2 said that bidis are more harmful than cigarettes, compared to 27.5% of bidi
smokers, the majority (63.3%) of whom said there is no difference in harm. Among
cigarette-only users at W1 in Bangladesh, their perception of harm of bidis at W1
did not predict whether they switched to bidis-only at W2 (Wald F=.057, p=.945)
but their perception of bidis at W2 was significantly related to whether or not they
had switched (χ²(2,N=1625) = 26.85, p<.01); among those who switched from
cigarettes to bidis (n=55), the majority (60.8%) said that bidis are more harmful at
W1, but after switching at W2, the majority (57%) of those same individuals said
there is no difference in harm. Conclusions:Similar to how smokers perceive their
risk of harm to be lower than other smokers, these findings suggest that tobacco
users in India and Bangladesh perceive their product to be less harmful than other
products. Data from those who switch products suggest they also switch their
perceptions, perhaps as a way to justify their behavior.

et al., 2005; Tidey et al., 2008). While we found no differences in cue reactivity in
SZ and CON smokers, these findings may have implications for the development
of tobacco treatments for smokers with schizophrenia.
FUNDING: Supported in part by CIHR Operating Grant #115145 (to Dr. George)
and the Institute for Medical Sciences, University of Toronto (to Ms. Bridgman).
JUSTIFICATION: Elucidating the mechanisms underlying craving and tobacco
comorbidity in schizophrenia may help researchers understand low cessation
rates in this population, and may guide novel treatments for smoking cessation.
CORRESPONDING AUTHOR: Alanna Bridgman, B.Sc, Graduate Student, Centre
for Addiction and Mental Health, Psychiatry, 569 King street east, Toronto, ON
M5A 1M5, Canada, Phone: 9055505215, Email: a.bridgman@utoronto.ca
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SMOKING PATTERNS AND SMOKING CRAVINGS AMONG SOMALI
MALE SMOKERS BEFORE, DURING AND AFTER RAMADAN
Kolawole S. Okuyemi, Barrett Sewali*, Scott Lunos, Diana DuBois, Abdillahi
Kahin, Abdillahi Ganey, Saul Shiffman,
Smoking prevalence in Muslim communities in different parts of the world
remains relatively high ranging between 20 % and 45%. The aims of the current
study were to determine the smoking patterns and smoking cravings and urges
surrounding the holy month of Ramadan in a male smokers whole planned to
fast. Somali adult smokers (N=46, mean age= 34 years) completed a baseline
survey 2 weeks before Ramadan, carried smart phones for data collection during
Ramadan, and completed a survey 1 week after Ramadan. The current analyses
used data collected at 3 time points (pre-Ramadan=T1, Ramadan= T2 and 1
week post- Ramadan= T3). The mean (SD) age of initiation = 17.0 (3.3) years,
mean quit attempts in the past year =1.0 (1.3), average cigarettes per day (CPD)
pre-Ramadan =13.4 (5.2), during Ramadan = 3.5 (5.4), and post-Ramadan = 8.1
(6.2). Further analysis of the self reported CPD during Ramadan revealed that
30/37 (81.1%) had a decrease in CPD during Ramadan of at least 50%; 26/37
(70.3%) had a decrease in CPD during Ramadan of at least 75%; 7/37 (18.9%)
had a decrease in CPD during Ramadan of at least 100%. The smoking urges and
cravings were assessed using the validated ten-item Questionnaire on Smoking
Urges (QSU-brief). Factor 1 mean scores (S.D) representing the strong desire and
intention to smoke; baseline = 10.0 (4.1), Ramadan= 11.2 (2.9), post Ramadan
= 10.6 (4.7); Factor 2 mean scores representing an anticipation of relief from
negative affect; baseline 9.2 (3.7), Ramadan=10.4 (2.8) and post Ramadan= 9.8
(4.5). Differences were found between time points for average CPD (p<0.05) but
not for QSU measures; T1 vs T2 = <0.0001; T1 vs T3 = 0.0003; T2 vs T3 = 0.0005.
Findings indicate that Somali male smokers reduce smoking during and after the
holy month of Ramadan despite increased smoking craving. Thus if smokers do
reduce their CPD smoked during and after Ramadan, developing interventions
that target smokers leading to the month of Ramadan might effectively address
smoking cessation programs for Muslims communities across the globe.

FUNDING: The TCP India Project has received funding support from the U.S.
National Cancer Institute (P01 CA138389), the Canadian Institutes of Health
Research (79551 and 115016), and an Ontario Institute for Cancer Research Senior
Investigator Award for Geoffrey T. Fong. The ITC Bangladesh Survey has received
funding support from the International Development Research Centre (IDRC Grant
104831-002), Canadian Institutes of Health Research (Operating Grants 57897,
79551 and 11501), the US National Cancer Institute (R01 CA100362, the Roswell
Park Transdisciplinary Tobacco Use Research Center (TTURC; P50 CA111236)
and P01 CA138389), Robert Wood Johnson Foundation (045734) and Ontario
Institute for Cancer Research (Senior Investigator Award to Geoffrey T. Fong). The
first author has received funding support from the Canadian Institutes of Health
Research (Doctoral Research Award).
CORRESPONDING AUTHOR: Natalie Sansone, MASc, Graduate Student,
University of Waterloo, Psychology Department, 200 University Ave W, Waterloo,
ON N2L3G1, Canada, Phone: 5198884567 x38991, Email: nsansone@
uwaterloo.ca
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CUE REACTIVITY IN TOBACCO SMOKERS WITH
SCHIZOPHRENIA AND NON-PSYCHIATRIC CONTROLS: A
PRELIMINARY STUDY
Alanna Bridgman*, Kristen Bristow, Emily Simpkin, Matthew Tracey, Mera S. Barr,
Tony P. George, Institute of Medical Sciences and Department of Psychiatry,
University of Toronto; Schizophrenia Division, Centre for Addiction and Mental
Health (CAMH), Toronto, Canada

FUNDING: 2013 Pilot Grant in Health Disparities Research University of Minnesota
(Internal Grant)
JUSTIFICATION: Smoking cessation interventions may need to integrate faith
beliefs of smokers to help increase the chances of quitting smoking for certain
populations.

Background: The prevalence of cigarette smoking in patients with schizophrenia
(SZ) is ~80%, compared to less than 20% in the general population; furthermore,
SZ patients have more difficulty quitting smoking. Understanding smoking cue
reactivity in SZ may help understand mechanisms for the higher rates of smoking
and lower quitting success, and guide the development of future treatment
interventions for this common co-morbidity. This preliminary study examines the
effect of in vivo smoking cues on craving in tobacco-dependent patients with
schizophrenia and non-psychiatric control smokers. Methods: Our sample was
comprised of 10/12 (83%) cue-reactive patients and 13/15 (87%) controls; cue
reactivity was defined as a positive inflection of subjective craving of at least
1mm on a visual analog scale (VAS; 100 mm). Participants were exposed to
both a neutral (pencil and eraser) and smoking cue (cigarette and lighter) in 90
second epochs, separated by a 5 minute washout period. Results: A main effect
of smoking cues was found (F (3, 63) =31.795; p0.01), reflecting a significant
difference in subjective craving in response to smoking versus neutral cues in SZ
(t (9) =-3.521, p=0.007) and (t (12) =-3.584; p=0.004) smokers. No differences
were found between groups in response to smoking cue exposure (t (21) =0.60;
p=0.95). Conclusions: Our preliminary data suggests that this in vivo smoking
cue reactivity paradigm was effective in eliciting a craving response in smokers
with and without schizophrenia, but that the magnitude of cue-elicited craving was
similar between SZ and CON groups, consistent with previous research (Fonder

CORRESPONDING AUTHOR: Barrett Sewali, MBChB, Post doctoral Associate,
Unuversity of Minnesota, Family Medicine and Community Health, 717 Delaware
St SE, Minneapolis, MN 55414, United States, Phone: 6126264912, Email:
sewal026@umn.edu
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ALTERNATIVE TOBACCO PRODUCT USE AND PROFILES OF
HEALTH BEHAVIOR IN YOUNG ADULTS
Bree A. Geary*, B.A., Matthew D. Stone, B.A. and Adam M. Leventhal, Ph.D.,
University of Southern California
INTRODUCTION: Use of alternative tobacco products is becoming increasingly
prevalent among young adult college students, a population at high risk of
initiating patterns of tobacco use and health damaging behaviors that may extend
throughout adulthood. Little is known about the prevalence of co-use of multiple
tobacco products and health behaviors associated with alternative tobacco use
products among college students. METHOD: In this cross-sectional study of a
26
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convenience sample, 539 college students (Mean age = 20.1 years, 75% female,
38% Asian, 33% White, 18% Multiracial) completed a survey assessing lifetime
use of six tobacco products and various health behaviors and characteristics in
2010 to 2012. RESULTS: Prevalence of lifetime use was: tobacco cigarettes 39%,
cigars 23%, pipe 13%, chewing tobacco 7%, snus 4%, electronic (e) cigarettes
8%. Prevalence of poly-use (>2 products) was 24%. Risky behaviors (i.e., alcohol
problems, drug abuse, gambling, and sexual risk behavior) were generally
associated with higher use prevalence for each of the six tobacco products
and higher poly-use, over and above demographic covariates. Physical activity,
consumption of healthy food, and body mass index largely were not associated
with tobacco products. Consumption of unhealthy food and food craving were
inversely associated with tobacco cigarette use. After statistically adjusting for
co-use across the six products to identify unique associations with individual use
of a particular tobacco product, use of different products had somewhat unique
profiles of health behavior correlates (e.g., cigars-gambling), although sexual
risk taking and alcohol problems were uniquely associated with multiple types of
tobacco product use. CONCLUSIONS: Use of different tobacco products appear
to be associated with health behavior profiles in a non-monotonic fashion in
college students. In conjunction with other similar work, the current findings may
inform health promotion programming targeting use of various tobacco products
and other health behaviors in young adults.

JUSTIFICATION: If electronic cigarettes serve as a gateway for youth initiation
of combustible cigarettes, aggressive public health prevention action may be
necessary.
CORRESPONDING AUTHOR: Rebecca Bunnell, ScD, Associate Director for
Science, CDC, Office on Smoking and Health, 4770 Buford Highway, Atlanta, GA
30341, United States, Phone: 7704882524, Email: rrb7@cdc.gov
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IF AT FIRST YOU DON┬ÆT SUCCEED: CHARACTERIZATION OF
SMOKERS WITH LATE SMOKING ABSTINENCE ONSET
*Teresa M. Leyro, Ph.D., Department of Psychology, Rutgers University, Peter S.
Hendricks, Ph.D., School of Public Health, University of Alabama, Birmingham,
Sharon M. Hall, Ph.D., Department of Psychiatry, University of California, San
Francisco
Smoking cessation research has aimed to clarify characteristics that predict
initial and sustained abstinence. Less attention has been paid to predictors of
gaining abstinence, following an initial failure. The current investigation aimed
to explore a range of pre-treatment smoking, demographic, and psychosocial
characteristics related to gaining abstinence following an initial failure. Participants
included 328 individuals enrolled in an extended 52-week smoking cessation
intervention who failed their initial quit attempt. Gaining abstinence was defined as
achieving seven-day point prevalent abstinence at any post quit date assessment
point. Having a partner (χ2 (1, 322)=4.1, p=.04), identifying as Hispanic (χ2(1,
N=320)=4.3, p=.04), higher level of attendance (Welch’s F=(1, 97.5)=3.9, p=.04)
biochemically-verified (F(1, 327)=5.5, p=.02) nicotine dependence (F(1, 319)=5.2,
p=.02), and cannabis use (χ2 (1, N=)=6.4, p=.01) were related to gaining
abstinence. A comprehensive logistic regression model suggested partner status
(OR = 2.60, 95% CI = 1.13-6.00) and attending more sessions (OR = 0.71, 95%
CI = 1.02-1.26) as the best predictors of gaining abstinence. The current study
aimed to characterize smokers that are more likely to gain abstinence following an
initial failed attempt. Our findings indicated having a partner and attending more
treatment sessions are the best predictors of gaining abstinence. In addition, we
found preliminary support suggesting using cannabis, less nicotine dependence,
and identifying as Hispanic are related to gaining abstinence. Together, our
findings provide novel insight into this understudied area and provide an initial
framework toward understanding gaining abstinence following failure.

FUNDING: This study was conducted at the University of Southern California.
Supported by National Institute on Drug Abuse Grants R01-DA026831 and
K08-DA025041.
JUSTIFICATION: These findings may inform health promotion programs of the
prevalence and habits of alternative tobacco product use among college students
and contribute to the development of comprehensive prevention programs that
incorporate associations with risky health decisions and behaviors.
CORRESPONDING AUTHOR: Bree Geary, BA, Project Assistant, University of
Southern California, Preventive Medicine, 2250 Alcazar St., Los Angeles, CA
90033, United States, Phone: 323-442-2277, Email: bgeary@usc.edu
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SUSCEPTIBILITY TO CIGARETTE USE AMONG MIDDLE AND
HIGH SCHOOL ELECTRONIC CIGARETTE USERS, NATIONAL
YOUTH TOBACCO SURVEY, 2011-2012
Rebecca Bunnell, ScD, MEd1*; Israel Agaku, DMD, MPH1; Shanta R. Dube, PhD,
MPH2; Brian A. King, PhD, MPH1. 1Office on Smoking and Health, Centers for
Disease Control and Prevention. 2 Division of Epidemiology and Biostatistics,
School of Public Health, Georgia State University

FUNDING: This research was supported by grants P50 DA009253, R01
DA002538, and T32 DA007250-19.
JUSTIFICATION: Our findings highlight the need for improved strategies to help
smokers re-engage in a cessation attempt following an initial failure.

Electronic cigarettes (e-cigarettes) are novel products that may be associated
with susceptibility to and initiation of cigarette use. We analyzed data from the
2011 and 2012 National Youth Tobacco Surveys of U.S. middle and high school
students (n=43,524) to assess susceptibility to cigarette use, a known predictor of
cigarette smoking initiation among youth. Susceptibility was defined among youth
never cigarette smokers by a composite measure that combined responses to two
questions: “Do you think you will smoke a cigarette in the next year?” and “If one of
your best friends were to offer you a cigarette, would you smoke it?” We assessed
cigarette smoking susceptibility among three mutually exclusive groups of youth
never cigarette smokers: never used any tobacco product (cigarettes, cigars,
chewing tobacco, snuff, dip, bidis, kreteks, pipe, hookah, snus, dissolveables, or
e-cigarettes), current use of only a smokeless tobacco product (SLT) (chewing
tobacco, snuff, dip, snus, or dissolveables), and current use of e-cigarettes alone
or in combination with SLT. We report prevalence of susceptibility and results
from a multivariate model that adjusted for gender, race/ethnicity, school (middle
or high), and presence of a smoker in the household. Susceptibility was 22.9%
(95% confidence interval [CI]: 22.1-23.7) among never tobacco users, 39.6%
(CI:32.3-46.9) among current SLT only users, and 70.4% (CI:56.5-84.3) among
current users of e-cigarettes alone or in combination with SLT. Compared with
youth who never used tobacco, youth who reported current use of e-cigarettes
alone or in combination with SLT had seven-fold higher susceptibility to cigarette
use (adjusted odds ratio [AOR]=7.01, p<0.001, CI:3.60-14.36) and SLT only users
had two-fold higher susceptibility (AOR=1.94, p<0.01, CI:1.41-2.65). Our findings
indicate that youth who are current e-cigarette users but have never smoked a
cigarette are more likely than either SLT only users or youth who have never
used tobacco to demonstrate susceptibility to cigarette use. Further assessment
with longitudinal data could confirm if e-cigarettes are a gateway to cigarette use
among youth.

CORRESPONDING AUTHOR: Teresa Leyro, Ph.D., Professor, Rutgers University,
Psychology, 1200 Washington St., Hoboken, NJ 07030, United States, Phone:
6172231024, Email: teresa.leyro@rutgers.edu

POS4-78

IMPROVING CESSATION PHARMACOTHERAPY VIA
VIDEOCONFERENCE EDUCATIONAL OUTREACH TO
PRESCRIBERS
Mary F. Brunette, Sarah Akerman, Joelle C. Ferron, Nino Dzebisashvili, Haiyi Xie,
Stephen Bartels, Geisel School of Medicine at Dartmouth
Smoking cessation pharmacotherapy is underutilized. Educational outreach
can improve prescribing, but distances separating educators and physicians
impede widespread use of this practice. Videoconference has been shown to
be feasible for clinical education, but no research has assessed whether it is
effective. This study evaluated the efficacy of videoconference delivery of an
educational intervention for prescribers across a state mental health system.
Methods: We randomly assigned prescribers within community mental health
centers (CMHCs) to receive in-person or videoconference educational outreach
with audit and feedback for smoking cessation pharmacotherapy. We evaluated
prescribing trends in Medicaid pharmacy claims for nicotine replacement therapy
(NRT) and varenicline in the 12 months before and 9 months after the intervention
among 13,569 adult Medicaid recipients in the CMHCs. (We did not evaluate
claims for bupropion because of our inability to determine whether it was used
for depression or smoking cessation.) To evaluate the longitudinal effect of the
intervention, we applied segmented regression analysis of interrupted time
series, comparing prescribing trends before and after the intervention. We also

FUNDING: No Funding.
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evaluated the effect of intervention type (in person vs. videoconference) on trend
change by including type by trend interaction terms in the model. Results: The
time trend for NRT prescribing changed after the intervention compared to before
(p<.01), indicating that the proportion of people who filled prescriptions for NRT
increased in the period after the intervention, relative to before. NRT prescribing
at centers receiving in-person educational outreach initially increased more than
at videoconference centers, but this difference reversed over time. Trends did
not change significantly for varenicline (p=.07), and type of intervention delivery
did not influence prescribing of varenicline. Conclusion: This research suggests
that even a single session of educational outreach with audit and feedback can
increase cessation pharmacotherapy in large treatment systems, and that delivery
of education via videoconference is effective.

THE RELATIONSHIP BETWEEN NICOTINE METABOLISM,
CARCINOGEN AND PAH EXPOSURE AND SMOKING BEHAVIORS
AND ENVIRONMENTAL TOBACCO EXPOSURE AMONG BLACK
AND WHITE SMOKERS
Jesse L. Mason, Ph.D. Clark Atlanta University
Tobacco use and its consequences vary among ethnic and racial groups.
There are complex interactions, including race/ethnicity, gender, socioeconomic
status (ses), and etc, between various factors that influence smoking behaviors.
The purpose of this study was to explore the possible relationships between
biomarkers of nicotine, tobacco exposure, polycyclic aromatic hydrocarbons,
corresponding smoking behaviors and self-reported behaviors that may
increase environmental tobacco exposure (ETS). Using archival data from a
quit-smoking study we explored whether there was a relationship between
biomarkers for nicotine metabolism, carcinogenic exposure, PAH exposure and
smoking behaviors (N=82). Nicotine metabolism was investigated using levels of
metabolites of nicotine such as total cotinine, cotinine-glucuronide, and nicotine
glucuronide as a percentage of nicotine and its metabolites using 24-hour urine
samples. In addition, carcinogenic exposure and detoxification among smokers
were examined using biomarkers of 4-(methylnitrosamino)-1-(3-pyridyl)-1butanone (NNK) such as NNAL and NNAL-Gluc:NNAL. Metabolic activation of
polycyclic aromatic hydrocarbons (PAH) between Black and White smokers were
also investigated using phenanthrene (Phe) and its metabolites as bio-markers.
Using Pearson Product Moment correlation coefficients and chi square analyses,
race was strongly related to bio-markers of nicotine metabolism, menthol smokers,
number of attempts to quit, reason for relapse, indicators of ETS, and PAH
metabolism. Baseline carbon monoxide levels showed a stronger relationship to
certain smoking behaviors than any of the bio-markers, such as cigarettes per
day, method used to quit smoking, larger percentage of friends who smoked, and
carcinogenic exposure. Finally, gender was strongly correlated to symptoms of
withdrawal, PAH exposure, and levels of motivation to quit. Supplemental analysis
will be available. The interactions between gender, race, and socioeconomic levels
need to be further investigated as it relates to smoking behaviors, smoking related
health outcomes, and tailored intervention and prevention programs.

FUNDING: No funding
JUSTIFICATION: Videoconference can be used to expand the reach of clinician
training for cessation pharmacotherapy
CORRESPONDING AUTHOR: Mary Brunette, M.D., Associate Professor, Geisel
School of Medicine at Dartmouth, Psychiatry, 105 Pleasant St., Concord, NH
03301, United States, Phone: 603-271-7642, Email: Mary.f.brunette@dartmouth.
edu
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GENDER AND ETHNIC/RACIAL DIFFERENCES IN SOURCES OF
CIGARETTES AMONG ADOLESCENT SMOKERS
Nichea S. Spillane, Ph.D., Megan E. Roberts, Ph.D., Suzanne M. Colby, Ph.D.,
Nancy Barnett, Ph.D., and Kristina M. Jackson. Center for Alcohol and Addiction
Studies, Brown University
Cigarette smoking is the most preventable cause of death in the United States.
The majority of smokers initiate prior to age 18. Those that initiate prior to age
16 are more likely to have higher rates of nicotine dependence. Early smoking
is more prevalent among certain subgroups, such as Native Americans, Whites,
and Hispanic/Latinos. One key strategy to prevent or reduce youthful smoking
is limiting access to cigarettes. It is thus critical to understand how adolescents
obtain cigarettes. In the present study, we sought to describe cigarette sources
and to examine differences in access by race/ethnicity and gender. Data were
taken from a three-year longitudinal study examining substance use milestones
in adolescents age 11 – 14 at Time 1 (average age 12.2 (SD = .98). The sample
was composed of 1,023 students (48% male) in six Rhode Island middle schools,
and included roughly equal numbers of 6th, 7th, and 8th graders. The ethnic/
racial composition was primarily non-Hispanic White (72%), Black (4%), Hispanic
(13%), Native American (2%), Hawaiian/Pacific Island (<1%), Multi-ethnic (7%).
Analyses included only adolescents who had smoked a full cigarette and who
indicated a source of obtaining cigarettes at least once across five time points
(n= 64). The median number of sources endorsed by participants was 2.0 across
all 5 waves. The most commonly endorsed source across all youth was close
friend (73.4%), someone at school (46.9%), boy/girlfriend (20.3%), and another
type of relative (20.3%). Access from parents was reported by 15.6% of the
individuals. There were no significant differences among the ethnic/racial groups
for accessing cigarettes from parents, or from friends, but there was a significant
difference for accessing cigarettes from other family members (χ = 10.63, p<.05).
We also examined potential gender differences for accessing cigarettes and the
only significant difference was that females were more likely than males to report
access from a significant other. Understanding how adolescents obtain cigarettes
will have important implications for policies on access and for prevention/
intervention programs.

FUNDING: T-50DAO13333
JUSTIFICATION: This potential applicability of this research towards informing
public health and clinical research is the necessity for both individualized treatment
and the need for a interactive models for decreasing health disparities.
CORRESPONDING AUTHOR: Jesse Mason, Ph.D., Chair of Department of
Psychology, Clark Atlanta University, Psychology, 223 James P. Brawley Dr. S.W.,
Atlata, GA 30314, United States, Phone: 404-880-6125, Fax: 404-880-8168,
Email: jmason@cau.edu

POS4-81

CIGARETTE BRAND MARKET SHARE AND TRENDS AMONG
PREMIUM AND DISCOUNT CIGARETTE BRANDS: FINDINGS
FROM NSDUH 2002 - 2011
Anushree Sharma,* Brian Fix, Richard J. O┬ÆConnor, K Michael Cummings,
Monica Cornelius, and Cristine Delnevo, Department of Health Behavior, Roswell
Park Cancer Institute (AS, BF, RJO), Department of Psychiatry and Behavioral
Sciences, Medical University of South Carolina (KMC, MC), Department of Health
Education and Behavioral Sciences, Rutgers School of Public Health (CD)

FUNDING: Supported by NIDA grant K08 DA029094 to Dr. Spillane and NIAAA
R01 AA016838 to Dr. Jackson.

The National Survey on Drug Use and Health (NSDUH) is a nationally
representative survey of the US population with regards to alcohol, tobacco, and
illicit drug use. We analyzed NSDUH data from 2002-2011 to assess the market
brand share of the top 10 cigarette brands in America. Since the NSDUH data
was weighted and used a complex sampling frame we analyzed the data using
SUDAAN 11 running within SAS 9.3. To provide an estimate of market share, the
survey weights were adjusted to account for individuals’ reported number of days
smoked and number of cigarette smoked per day. We restricted our analysis to the
top 20 cigarette brands because they comprised over 92% of the market during all
10 years. We assessed market brand share for the top 10 cigarette brands, and
then we looked to determine if there were any changes in market brand share over
the 10 year period. Our results indicate that Marlboro had the largest overall brand
share in the period between 2002 and 2011, averaging 39.4%, and consistently
holding more than 38% of the market in any given year. Marlboro market share
was relatively constant till 2007at 39%, but then it was observed to fluctuate

JUSTIFICATION: This study has the potential to inform both prevention programs
and policy to prevent or reduce access to cigarettes by elucidating the sources of
access to cigarettes in young adolescents.
CORRESPONDING AUTHOR: Nichea Spillane, Ph.D., Assistant Professor
(Research), Brown University, Behavioral and Social Sciences, Box D-S121-4,
Providence , RI 02905, United States, Phone: 401-863-7566, Email: Nichea_
Spillane@brown.edu
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till 2011 between 39% and 41%. Newport had the second highest total market
share (8.4%), followed by Camel at 7.4%. The test for trend for the increase in
market share for Newport and Camel were both significant when compared to
all other cigarette brands on the market (p’s <.001). American Spirit also gained
in its overall market share increasing from 0.26% in 2002 to 1.04% in 2011 (p
<.001). With regards to discount cigarette brands, Pall Mall showed significant
growth from 1.7% of the market in 2002 to 8.1% by 2011. The test for trend for
Pall Mall was significant for its growth when compared to all other brands on the
market (p <.001). Using the consumption adjusted weight avoids confounding
brand preference with consumption, as discount brand smokers tend to smoke
more cigarettes while youth smokers tend to smoke fewer cigarettes, and these
tend to be premium brands. Future research will focus on assessing demographic
characteristics of Premium cigarette users and Discount cigarette users.

NICOTINE PHARMACOKINETICS IN THE BRAIN AND BLOOD
AFTER MECHANISM-BASED INHIBITION OF BRAIN CYP2B USING
IN VIVO MICRODIALYSIS IN RATS
Kristine Garcia*, Anh Dzung Lê and Rachel F. Tyndale. Campbell Family
Mental Health Research Institute, Centre for Addiction and Mental Health, and
Departments of Pharmacology and Toxicology and Psychiatry, University of
Toronto, Toronto, Ontario, Canada.
Genetic variation in the nicotine metabolizing enzyme CYP2B6 can influence
the acquisition of smoking in adolescents and craving and relapse during
cessation. This variation does not affect hepatic nicotine metabolism, therefore
the impact on smoking behavior may be due to its effect on nicotine metabolism
in the brain where CYP2B6 is expressed. Previous experiments in rats to model
CYP2B6 slow metabolism in the brain demonstrated that C8-xanthate (C8X), a
mechanism-based (suicide) inhibitor of CYP2B, given via intracerebroventricular
(ICV) injections facilitated acquisition and increased motivation for nicotine selfadministration (NSA). The goal was to investigate if C8X ICV injections specifically
altered nicotine brain but not plasma levels. In vivo microdialysis was conducted
to measure nicotine after a single intravenous (IV) nicotine injection in rats treated
ICV with C8X or its vehicle. Microdialysis probes were implanted into the right
lateral ventricle and rats were given C8X (20 micrograms) or vehicle (artificial
cerebrospinal fluid) 24 hours prior to test day. On test day, baseline dialysate was
collected prior to the nicotine IV injection at a flow rate of 2 microliter/minute for
15 minutes and after the nicotine injection (0.15 mg/kg) dialysate was collected
every 15 minutes for 135 minutes. Blood was sampled from the saphenous vein
at 15 and 75 minutes post-nicotine injection. Preliminary data in 9 rats showed
higher mean nicotine dialysate levels 15-30 minutes post-nicotine injection in
C8X-treated rats (N = 5) compared to vehicle-treated rats (N = 4). Mean AUC from
0-30 and 0-60 minutes post-nicotine injection were also greater in C8X-treated
rats compared to vehicle-treated rats. Plasma nicotine and cotinine levels were
not different between C8X and vehicle-treated rats, indicating that the ICV injection
of C8X did not alter peripheral nicotine metabolism. These results suggest that
inhibition of CYP2B using C8X influences nicotine brain levels within the first 30
minutes after a single nicotine injection and this increase in nicotine could explain
the NSA behaviors observed after ICV C8X treatment.

FUNDING: No funding
JUSTIFICATION: Understanding trends in brand share is important to contextualizing the impact of regulatory policies on the relative attractiveness of products.
CORRESPONDING AUTHOR: Richard O'Connor, Ph.D., Associate Member,
Roswell Park Cancer Institute, Health Behavior, Elm and Carlton Streets, Buffalo,
NY 14263, United States, Phone: 7168454517, Email: richard.oconnor@
roswellpark.org
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DEVELOPMENT AND TESTING OF A CLASSIFICATION
ALGORITHM FOR IDENTIFYING FILTER VENT BLOCKING
Benjamin Zwierzchowksi, Duygu Sarikaya, Gang Chen, Jason J. Corso, Richard
J. O'Connor, Department of Health Behavior, Roswell Park Cancer Institute (BZ,
RJO), Department of Computer Science and Engineering, University at Buffalo
(DS, GC, JJC)
There is significant inter-individual variability in exposure to nicotine and
toxicants that can be attributed to differences in smoking behaviors, including
puff volume and filter vent blocking. One can take larger puffs and/or physically
block the air vents with lips or fingers to increase intake. These are traditionally
measured using in-line devices or visual inspection, which may be error prone or
affect behavior. We propose a new method for classifying vent blocking behavior
of smokers using ventilated cigarettes. Our method, developed with Java and
JavaFX Technology, extracts a feature set of rotationally invariant mean statistics
from the image of a smoked filter. These features are used with a support vector
machine and a hidden Markov model, which naturally capture the filter-staining
process, to train the classifier. Experimentation on images of 212 machinesmoked Kentucky Reference 1R5F and 3R4F cigarettes, generated using total
puff volumes ranging from 70 to 700 mL, at 0%, 50%, or 100% blocking of the
filter, demonstrates significant improvement in classifying vent blocking behavior
against current approaches. Our standards model yielded a validation accuracy
of 92%. Data applying the training set to ‘unknowns’ across a variety of brands
obtained from human smokers are presented. These results further pave the
way for low-cost, non-invasive digital images of smoked cigarette filters to help
us better infer smoker topography and hence yield a better understanding of a
smoker’s behavior and, eventually, exposure.

FUNDING: CIHR grant MOP97751, Campbell Family Mental Health Research
Institute, Centre for Addiction and Mental Health
JUSTIFICATION: Understanding the role of CYP2B influencing nicotine in the
brain can provide new directions for treating addiction
CORRESPONDING AUTHOR: Kristine Garcia, , , , , 1 King's College Circle,
Toronto, ON M5S 1A8, Canada, Phone: 416-978-5155, Email: kristine.garcia@
mail.utoronto.ca
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USING VIRTUAL REALITY TO EXPLORE ENVIRONMENTAL CUES
IN BLACK AND WHITE ALCOHOL-DEPENDENT SMOKERS
*Amy C. Traylor, Ph.D.; University of Alabama, Hilary L. Copp, Ph.D.; Edinboro
University, Patrick S. Bordnick, Ph. D.; University of Houston

FUNDING: Supported by a grant from the National Cancer Institute (R21
CA160825)

Background: Nicotine and alcohol dependence among Black smokers and
drinkers results in more severe consequences than for their White counterparts. A
key contributor to dependence is cue reactivity. Differences between these groups
have been examined; few comparisons focus on the impact of cross-cue reactivity.
We explored cross-cue reactivity, specifically smoking cues’ effect on alcohol
craving, in Black and White alcohol-dependent smokers using virtual reality (VR)
cue exposure methods. VR environments expose individuals to social, physical,
and affective interactions using contextually appropriate visual, auditory, and
olfactory stimuli, which may provide a more ecologically valid cross-cue reactivity
picture. Methods: Alcohol-dependent smokers (14 Black, 6 White) were immersed
in four VR cue environments: the first and last were identical, devoid of smoking or
alcohol cues. The two cue environments were an office courtyard and a party, each
with smoking-related cues. The environments presented no overt alcohol cues. On
leaving each environment, participants gave visual analog scale ratings of current
alcohol craving, attention paid to alcohol cues, and thoughts about drinking at
that moment. Results: Results indicate Black participants had significant alcohol
thought increases compared to White participants after the party environment,
p < .05, and the second neutral environment, p < .05. Conclusions: That Black
participants reported more thoughts of drinking than White participants after being

JUSTIFICATION: Improved measurement of smoking behaviors and exposures
may have utility in better assessing disease risks.
CORRESPONDING AUTHOR: Richard O'Connor, Ph.D., Associate Member,
Roswell Park Cancer Institute, Health Behavior, Elm and Carlton Streets, Buffalo,
NY 14263, United States, Phone: 7168454517, Email: richard.oconnor@
roswellpark.org
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shown smoking-related cues in the party and second neutral environment may
be related to genetic differences that could hinder ability to dismiss thoughts of
drinking as quickly as White participants. Also, the VR party was designed to
consider diversity; however, virtual party-goers were primarily White. This may
have been uncomfortable and stressful, triggering a race-based reactivity pattern,
where Black participants thought about drinking more than Whites. Future research
should explore cultural differences related to cue reactivity between Black and
White polysubstance users and create culturally grounded VR environments for
Black polysubstance users.

DEVELOPMENT AND EFFECTIVENESS OF A MULTI-LAYERED
TOBACCO CESSATION PROGRAM FOR CANCER PATIENTS
Vance Rabius, Jason D. Robinson, Janice A. Blalock, Maher Karam-Hage, Paul
M. Cinciripini. Department of Behavioral Science, The University of Texas MD
Anderson Cancer Center, Houston, Texas
Tobacco plays a causal role in at least 15 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). The 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. We
report the impact of enhancing provider-driven referrals with automatic electronic
referrals (AERs) based on self-reported tobacco use in a patient’s electronic health
record (EHR) with the goal of expanding our service offerings to reach all patients
who smoke. In early 2012, an electronic screening was put in place for all MDACC
patients to conform to meaningful use of EHR standards. This resulted in the
AER to TTP of all patients who self-identified as tobacco users or recent quitters.
From Sep 1, 2012 to Aug 31, 2013, the TTP received 5102 eligible, unique patient
referrals. We also developed a multi-layered series of options to serve all patients.
In Sep 2012, we added two educational/motivational services (EMS): (1) the
minimum provision of educational materials and a follow-up phone call, (N=1072)
and (2) a motivational call, educational materials and follow-up call, (N=3184).
In May 2013 we began offering a phone counseling only option (PO; N=86).
Our original comprehensive multi-session tobacco cessation counseling and
pharmacotherapy service (TTP1) served 760 patients. We attempted to contact
all patients at 3 months following their referral. Response rates (RR) and 7-day
point prevalence abstinence (PP7), assuming non-responders are still smoking,
are as follows: EMS 1, RR=16%, PP7= 9% (94/1072; EMS 2, RR=17%, PP7
= 7% (227/3184); PO RR=50%, PP7=17% (15/86); TTP1 RR=73%, PP7=34%
(259/760). A multi-layered service offering extended TTP’s reach. Higher
abstinence rates were associated with counseling services and the highest rate
was associated with counseling plus pharmacotherapy.

FUNDING: Research supported by the National Institute on Alcohol Abuse and
Alcoholism Grant#1R41AA014312-01
JUSTIFICATION: A better understanding the cultural experiences of Black polysubstance users could lead to culturally grounded VR environments that could
improve research and service delivery to this population.
CORRESPONDING AUTHOR: Amy Traylor, phd, assistant professor, University
of Alabama, Social work, PO Box 870314, Tuscaloosa, AL 35487-0314, United
States, Phone: 205-348-2189, Fax: 205-348-9419, Email: atraylor@sw.ua.edu
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THE EFFECTIVENESS OF ASSISTED VERSUS UNASSISTED
SMOKING CESSATION IN THE GENERAL POPULATION: RESULTS
FROM THE 2010-2011 TOBACCO USE SUPPLEMENT OF THE
CURRENT POPULATION SURVEY
Mohammad Siahpush*, University of Nebraska Medical Center, Raees A Shaikh,
University of Nebraska Medical Center, Molly A McCarthy, University of Nebraska
Medical Center, Melissa Tibbits, University of Nebraska Medical Center, Asia
Sikora, University of Nebraska Medical Center, Gopal K Singh, U.S. Department
of Health & Human Services
Background: The effectiveness of assisted versus unassisted methods of
smoking cessation using population-based data is not adequately studied. Existing
research on this topic does not examine duration of pharmacotherapy use. Our
objective was to investigate the association between assisted versus unassisted
methods of quitting, with a particular focus on duration of pharmacotherapy
use among assisted quitters, and the probability of successful cessation using
recent national data in the US. Methods: We used the 2010-2011 Tobacco Use
Supplement to the Current Population Survey. We limited the analysis to current
daily smokers who made a quit attempt in the past year and former smokers who
were a daily smoker one year prior to the survey (n = 9080). Data were available on
use and duration of use of nicotine replacement therapy, Varenicline, Buproprion,
telephone quitlines, one-on-one counseling, stop smoking clinics, and web-based
programs. Results: There was no difference in cessation rates between the groups
who used pharmacotherapy alone, behavioral aids alone, both pharmacotherapy
and behavioral aids, or neither form of assistance (p = 0.149 ). However, when
we compared those who did not use pharmacotherapy with those who used
pharmacotherapy (with or without behavioral aids) for different durations, we found
overwhelming evidence for a nonlinear relationship (p < 0.001). Compared to those
who did not use pharmacotherapy, those who did so for one or two weeks were
less likely to succeed in quitting, while those who used pharmacotherapy longer
than 2 weeks were more likely to successfully quit smoking, after controlling for
relevant variables such as nicotine dependence. Conclusions: We found evidence,
in the general population of smokers, of effectiveness of pharmacotherapy for
smoking cessation if it is used for longer than two weeks. A reason many previous
population-based studies have found no effect of cessation aids in quit success
may be that these studies did not examine duration of pharmacotherapy use.
Smokers who intend to quit smoking should be strongly encouraged to comply
with the recommended duration of use of these aids.

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 program can serve as a model for providing tobacco
cessation assistance for cancer patients.
CORRESPONDING AUTHOR: Vance Rabius, PhD, , The University of Texas MD
Anderson Cancer Center, Behavioral Science, 1155 Pressler, Houston, TX 77030,
United States, Phone: 713-745-4474, Email: varabius@mdanderson.org
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SELF-DEFINITION AS A SMOKER, PEER INFLUENCE, AND
CONCORDANCE OF SELF-DEFINITION AS A SMOKER WITH
ACTUAL BEHAVIOR
Brian Colwell, Ph.D.* (Texas A&M School of Rural Public Health), Matthew
Davis, Ph.D. (Edward Hines Jr. VA Hospital), Dennis W. Smith, Ph.D. (University
of Houston), Stacey Manser, Ph.D. (University of Texas), Jay T. Lee, Ph.D.
(University of Houston)
Background. Youth self-definition, interpersonal relatedness, & peer influences
are related to smoking. We examined the relationships among individual tobacco
use characteristics, key components of peer networks, and congruence between
self-definition as a smoker versus actual smoking behavior. Method. Data from
over 1400 youth in a youth tobacco awareness intervention in Texas were used.
A variety of self-reported measures were examined. These included tobacco use,
perceptions of peer tobacco use & attitudes, congruence of actual behaviors and
self-perceptions, nicotine dependence, and years until intended quit. Structural
Equation Modeling (SEM) was used to test an a priori model as well as a
corrected, best fit model. Results. Participants reported almost 4 years of previous
smoking history, using around ½ a pack per day, low nicotine dependence,
and intent to smoke at least until age 21. Initial analysis demonstrated poor fit
for the a priori model that specified significant direct influence of peer smoking
on congruence between self-report and actual tobacco use, and congruence of
tobacco use versus self-definition as a direct influence of smoking. The best-fit
model supported a portion of our hypothesis that individual perception of peer

FUNDING: "No Funding"
JUSTIFICATION: This research contributes to the knowledge of successful
quitting interventions.
CORRESPONDING AUTHOR: raees shaikh, MPH, , University of Nebraska
Medical Center, College of Public Health, 42nd and Emile, Omaha, NE 68198 ,
Omaha, NE 68198, United States, Phone: 402-559-1936, Email: raees.shaikh@
unmc.edu
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attitudes & behaviors affect the individual’s current smoking behavior, but peer
influence on the congruence variable was indirect only. Congruence was
negatively related to smoking behavior, suggesting that the less congruent the
individual is, the more they are likely to smoke. Discussion. Results indicate that a
key part of helping youth who use tobacco to quit will be to have them realistically
assess their support and peer systems. Additionally, the data support earlier work
that has demonstrated that self-perceptions of tobacco use – and self-definition
as a “smoker” – are not necessarily accurate. A more accurate self-assessment of
this congruence with actual level of smoking will be necessary to more effectively
address adolescent use.

ELECTRONIC CIGARETTES THAT PRODUCE NICOTINE
AEROSOLS SUBSTANTIALLY DEVOID OF KNOWN TOXIC
IMPURITIES
Joshua D. Rabinowitz1* and Scott J. Leischow2. 1. NJOY Corporation,
Scottsdale, AZ, USA and Princeton University, Princeton, NJ, USA and 2. Mayo
Clinic, Scottsdale, Arizona, USA
BACKGROUND: Electronic cigarettes are an increasingly popular alternative to
traditional cigarette smoking. An appeal of electronic cigarettes is their presumptive
superior safety to tobacco-burning cigarettes. Additional data, however, is needed
on the aerosol particle size and purity produced by electronic cigarettes, and
the safety of any potential impurities. NJOY King is a widely available brand
of electronic cigarette that vaporizes a liquid consisting of glycerol, propylene
glycol, nicotine, and flavor components. METHODS: Four varieties of NJOY King
electronic cigarettes were obtained for analysis: traditional and menthol flavors,
each in nominal nicotine strengths of 3% and 4.5%. The liquid for vaporization
was analyzed for potential contamination with tobacco-specific nitrosamines
(TSNAs), diethylene glycol, pesticides, and microbes. The cigarettes were smoked
by machine and the emitted aerosol collected and analyzed for nicotine content,
particle size, and known harmful and potentially harmful constituents (HPHC) of
tobacco smoke as defined in Section 904(a)(3) of the United States Food, Drug,
and Cosmetic Act. The safety of inhaling any potential trace impurities (found here
or previously reported in literature) was assessed by comparison of inhaled dose
to OSHA permissible exposure limits for airborne compounds. RESULTS: The
electronic cigarette liquid lacked detectable TSNAs, diethylene glycol, pesticides
or microbial contamination. Simulated smoking yielded an aerosol with a mass
median aerodynamic diameter of 0.8 micrometers (geometric standard deviation
of 1.5). No detectable carbon monoxide, TSNAs, or polyaromatic hydrocarbons
above environmental background were detected in the collected aerosol. Trace
impurities (metals, carbonyl compounds) were indistinguishable from ambient
air contamination and/or at least 10-fold below OSHA limits when calculating
daily inhalation exposures. CONCLUSIONS: The tested varieties of electronic
cigarettes produce a respirable nicotine aerosol without the major harmful and
potentially harmful impurities characteristic of traditional cigarette smoke.

FUNDING: This project was funded by the Texas Department of State Health
Services.
JUSTIFICATION: This work supports the need to help adolescent smokers
accurately self-identify themselves as tobacco users, as well as analyze their peer
networks, in order to be most successful at quitting.
CORRESPONDING AUTHOR: Brian Colwell, Ph.D., Professor, Texas A&M
School of Rural Public Health, Health Promotion & Community Health Science,
1266 TAMU, College Station, TX 77843-1266, United States, Phone: 979-4582238, Email: colwell@srph.tamhsc.edu
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ELECTRONIC CIGARETTE USE OUTCOME EXPECTANCIES
AMONG YOUNG ADULTS
Pallav Pokhrel*, Melissa Little, Pebbles Fagan, Nicholas Muranaka, Thaddeus
Herzog, Cancer Prevention & Control Program, University of Hawaii Cancer
Center, Honolulu, Hawaii, 96813
Background: E-cigarette use outcome expectancies and their relationships with
demographic and e-cigarette use variables are not well understood. Based on past
cigarette as well as e-cigarette use research, we generated self-report items to
assess e-cigarette outcome expectancies among college students. The objective
was to determine different dimensions of e-cigarette use expectancies and their
associations with e-cigarette use and use susceptibility. Methods: Self-report data
were collected from 307 multiethnic 4- and 2-year college students [M age = 23.5
(SD = 5.5); 65% Female; 35% current cigarette smokers] in Hawaii. Data analyses
were conducted using factor and regression analyses. Results: Exploratory factor
analysis among e-cigarette ever-users indicated 7 factors: 3 positive expectancy
factors (social enhancement, affect regulation, positive sensory experience) and
4 negative expectancy factors (negative health consequences, addiction concern,
negative appearance, negative sensory experience). Confirmatory factor analysis
among e-cigarette never-users indicated that the 7-factor model fit reasonably
well to the data. Being a current cigarette smoker was positively associated with
positive expectancies and inversely with negative expectancies. Higher positive
expectancies were significantly associated with greater likelihood of past-30-day
e-cigarette use. Except addiction concern, higher negative expectancies were
significantly associated with lower likelihood of past-30-day e-cigarette use.
Among e-cigarette never-users, positive expectancy variables were significantly
associated with higher intentions to use e-cigarettes in the future, adjusting for
current smoker status and demographic variables. Conclusions: E-cigarette use
expectancies determined in this study appear to predict e-cigarette use and use
susceptibility among young adults and thus have important implications for future
research.

FUNDING: The experimental work was funded by NJOY Corporation. S.J.L. did
not receive any funding from NJOY.
JUSTIFICATION: The present study shows that NJOY Kings electronic cigarettes
deliver nicotine without significant toxic byproducts.
CORRESPONDING AUTHOR: Joshua Rabinowitz, MD, PhD, Chief Scientist,
NJOY, , 15211 N Kierland Blvd #200, Scottsdale, AZ 85254, United States, Phone:
609-258-8985, Email: joshr@princeton.edu
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IMPACT OF THE SINGLE TEXT-ONLY HEALTH WARNING ON
SMOKERS’ PERCEPTIONS AND BEHAVIOR IN ZAMBIA: FINDINGS
FROM THE ITC ZAMBIA SURVEY
Susan C. Kaai, Ph.D.* (Univ. of Waterloo), Fastone Goma, M.D., Ph.D. (Univ of
Zambia), Gang Meng, Ph.D. (Univ. of Waterloo), Anne C.K. Quah, Ph.D. (Univ. of
Waterloo), Masauso M. Phiri, MSc. (Univ of Zambia), Richard Zulu, MPhil. (Univ
of Zambia), Geoffrey T. Fong, Ph.D. (Univ of Waterloo and Ontario Institute for
Cancer Research)

FUNDING: No Funding
CORRESPONDING AUTHOR: Pallav Pokhrel, , , University of Hawaii, , B4,
Honolulu, HI 96813, United States, Phone: 8084417711, Email: ppokhrel@
cc.hawaii.edu

Background: There are few studies on the impact of health warnings in Africa.
Zambia ratified the WHO Framework Convention on Tobacco Control (FCTC) in
2008 and introduced a single text-only health warning that is less than 30% on
the bottom front and back of cigarette packs in 2010. This study evaluates the
impact of this text-only warning on Zambian smokers’ perceptions and behaviour.
Methods: Wave 1 of the International Tobacco Control (ITC) Zambia Survey (2012)
included validated indicators of health warning impact used in ITC Surveys in 21
other countries: noticing warnings, reading warnings closely, thinking about health
risks, motivation to quit, avoiding warnings, and reports of forgoing a cigarette. The
ITC Zambia Survey was conducted by face-to-face interviews of a representative
national sample of 1483 tobacco users (smokers and smokeless users) and 595
non-users aged 15+ years. Results: 70% of Zambian smokers reported knowing
that cigarette packs have a health warning. 21% of smokers could not read the
English health warning on the packs. Among smokers who were aware of the
health warning: 44% noticed the warning “often” or “whenever I smoke”; 26% read
or looked closely at the warning “often” or “regularly”; 38% stated that the warning
31
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made them “a lot” more likely to think about the health risks of smoking; 38%
reported that the warning made them “a lot” more likely to quit smoking; 33%
stated that the warning made them forgo smoking cigarettes at least a couple of
times in the last month; and 19% reported making an effort to avoid the warning in
the last month. The majority of smokers (62%) and non-users (79%) wanted more
health information on cigarette packs. Conclusions: Because there have been no
campaigns in Zambia to inform the public about the harms of cigarettes, it is not
surprising that the Zambian warning elicited relatively high salience and impact,
compared to other ITC countries. However, ITC findings from other countries
suggest that introducing pictorial images would increase the current impact of
the health warning in Zambia, as well as increasing motivations to quit among
smokers and reducing relapse among quitters.

PUBLIC OPINION ON REGULATION OF ELECTRONIC
CIGARETTES IN RESTAURANTS IN THREE MAJOR
METROPOLITAN AREAS
Mark Wolfson, Ph.D.*, Wake Forest School of Medicine, Lois B. Biener, Ph.D.,
University of Massachusetts Boston, Eunyoung Y. Song, Ph.D.,Wake Forest
School of Medicine, Erin L. Sutfin, Ph.D., Wake Forest School of Medicine, Beata
V. Debinski, M.H.S., Wake Forest School of Medicine, Beth A. Reboussin, Ph.D.,
Wake Forest School of Medicine, Kimberly Wagoner, Dr.PH., MPH, Wake Forest
School of Medicine, John Spangler, M.D., M.P.H., Wake Forest School of Medicine

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.

Background. Awareness, sales, and ever-use of electronic cigarettes
(e-cigarettes) have exploded since becoming available in U.S. markets in 2007.
There have been efforts in some states, and nationally, to regulate smoking of
e-cigarettes in public places, including restaurants. However, very little is known
about public support for such measures. Methods. In 2013 we conducted a mailed
survey of 3058 young adults, aged 18-35, in three major metropolitan areas in
the South, Midwest and West. A dual-frame sample, consisting of an addressbased sample and a list sample, was used. The survey included questions
about awareness, attitudes, and use of conventional and new tobacco products,
including e-cigarettes. Results. Awareness of e-cigarettes was almost universal,
with 97% of participants reporting that they had heard of e-cigarettes prior to taking
our survey. 43% favored policy banning e-cigarette use throughout a restaurant,
29% thought use should be restricted to smoking areas, and 27% thought there
should be no restrictions. This distribution represents a dramatic departure from
opinion on smoking in restaurants, with 81% favoring policy banning cigarette
smoking throughout a restaurant, 18% favoring restriction to smoking areas,
and 0.7% favoring no restrictions. In multivariable models, statistically significant
(p<.05) correlates of support for policies banning use of e-cigarettes in any part
of a restaurant included age (OR=1.02), being married (OR=1.25), having a
college education (1.30), current cigarette smoking (OR=0.33), current e-cigarette
use (OR=0.30), lifetime smokeless tobacco use (OR=0.69), and a belief that
e-cigarettes are appealing to others your age (OR=0.37). Conclusions. Opinion
concerning regulation of e-cigarette use in restaurants was divided, especially
compared to widespread support for bans on smoking conventional cigarettes in
restaurants. Promotion of such regulation presents challenges to tobacco control
advocates, since key arguments that have been used to promote cigarette bans,
such as the negative health effects of second-hand smoke, are likely to be much
less compelling when applied to e-cigarettes.

CORRESPONDING AUTHOR: Susan Kaai, Ph.D., ITC Research Associate &
Africa Project Manager, University of Waterloo, Psychology, 200 University Avenue
West, Waterloo, ON N2L 3G1, Canada, Phone: +1 519-888-4567 x31748, Email:
skaai@uwaterloo.ca

POS4-91

IMPACT OF ASSESSMENT MODALITY ON RECRUITMENT AND
RETENTION IN ONLINE SMOKING CESSATION STUDIES
Andrea C. Villanti, PhD MPH,1,2 Megan A. Jacobs, MPH,1 Grace Zawistowski,1,3
Jody Brookover,1 Cassandra A. Stanton, PhD,1,4 Amanda L. Graham, PhD1,4,
1The Schroeder Institute for Tobacco Research and Policy Studies, Legacy,
2Department of Health, Behavior and Society, Johns Hopkins Bloomberg School
of Public Health, 3George Washington University School of Public Health and
Health Sciences, 4Department of Oncology, Georgetown University Medical
Center, Cancer Prevention and Control Program, Lombardi Comprehensive
Cancer Center
Background: Few studies have addressed the optimal approach to recruit and
retain smokers in online cessation interventions. Fully automated web-based can
yield large numbers of participants quite rapidly, but have suffered from high rates
of attrition. In contrast, interviewer-administered assessments have yielded higher
follow-up rates but lower overall recruitment volume. This study compared the
impact of WEB and phone (PH) assessments on recruitment and retention rates
and cost efficiency in the context of a Facebook cessation study. Methods: Online
ads for a Facebook cessation study were run on Google and Facebook for 27 days
and linked to a study invitation page with eligibility screening for two study arms. In
the WEB arm, participants completed the baseline survey online; PH participants
completed the baseline survey by phone with a research assistant within 24 hours
of screening. Participants in both arms were randomized to receive a follow-up
survey via e-mail, Facebook message, or phone at 30 days. Participants were paid
$15 for follow-up survey completion. Results: A total of $6,074 was spent on ads,
generating 3,834,284 impressions and resulting in 8,683 clicks (avg cost $0.70
per click). 4,442 people clicked on the WEB ad and 4,001 clicked on the PH ad:
12% (n=535) of WEB participants and 8% (n = 332) of PH participants accepted
the online study invitation (p<0.001). Among the 727 participants who completed
online eligibility screening, an equal proportion (55%) in each arm (n=293 WEB,
n=182 PH) were eligible. 68% of WEB participants completed the baseline survey
compared to 33% of PH participants (p <0.001). Enrollment costs were $27 WEB
and $87 PH. There were no between group differences in the proportion that
installed the Facebook app (58% WEB vs. 49% PH) or that completed the 30-day
follow-up survey (43% WEB vs. 46% PH). Conclusions: A more intensive phone
assessment protocol yielded a lower rate of recruitment, equivalent follow-up
rates, and higher enrollment costs compared to a web-based assessment protocol.
Future research should focus on honing web-based assessment protocols to
further optimize recruitment and retention.

FUNDING: Research reported in this abstract was supported by National Institutes
of Health under Award Number R01CA141643-04S2. 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 inform efforts among policymakers and advocates to formulate state and federal public policy.
CORRESPONDING AUTHOR: Mark Wolfson, Ph.D., Professor, Wake Forest
School of Medicine, Social Sciences and Health Policy, Medical Center Boulevard,
Winston-Salem, NC 27157, United States, Phone: 336-716-0380, Fax: 336-7167554, Email: mwolfson@wakehealth.edu
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THE EFFECTS OF A SMOKING CESSATION EDUCATIONAL
PROGRAM ON PERINATAL NURSES’ RELAPSE PREVENTION
COUNSELING BEHAVIOR WITH POSTPARTUM WOMEN.
Ann E. Feeney, PhDc, CNM*, University of Scranton, Geisinger Medical Center,
Binghamton University. Geraldine R. Britton, PhD, RN, 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. Perinatal nurses are in the ideal position to begin the introduction
of relapse prevention strategies, but many do not feel confident in providing these
interventions. Despite evidence that nurses can be effective in providing tobacco
counseling, few nurses actually follow through with recommended guidelines
and assist and arrange follow up care. 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

FUNDING: This study was funded by Legacy.
JUSTIFICATION: This study will inform future efforts to recruit and retain participants in online smoking cessation intervention studies.
CORRESPONDING AUTHOR: Andrea Villanti, PhD, MPH, Associate Director of
Regulatory Science & Policy, Legacy, Schroeder Institute for Tobacco Research
and Policy Studies, 1724 Massachusetts Ave NW, Washington, DC 20036, United
States, Phone: 202 454 5751, Email: avillanti@legacyforhealth.org
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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, selfefficacy, knowledge and behavior. 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. Conclusions: Results indicate that
a brief educational program is effective in increasing perinatal nurses’ tobacco
counseling knowledge, self-efficacy and behavior. Specific tobacco counseling
educational programs for neonatal nurses need to be developed. Interventions
are needed to increase nurses’ quitline referrals for postpartum women at risk of
smoking relapse.

A LONGITUDINAL ANALYSIS OF E-CIGARETTE USE AND
SMOKING CESSATION
Rachel Grana, PhD, MPH,*1, Lucy Popova, PhD,1 and Pamela M. Ling, MD,
MPH,1,2, 1-Center for Tobacco Control Research and Education, Cardiovascular
Research Institute, University of California San Francisco, San Francisco,
California, 2-Division of General Internal Medicine, Department of Medicine,
University of California San Francisco, San Francisco, California
Background: E-cigarette use has been rapidly increasing in recent years,
particularly among cigarette smokers. E-cigarettes are promoted and perceived
by many as smoking cessation devices. Studies on convenience samples of
e-cigarette users report efficacy for smoking cessation, but large population level
studies do not show increased cessation rates. We performed a longitudinal
prospective national study of smokers to examine if e-cigarette use predicted
smoking cessation or changes in cigarette consumption. Methods: Participants
were recruited from a national US online panel and were assessed at baseline
in 2011 and at one-year follow-up in 2012. Current smokers at baseline (n=949)
reported past 30-day e-cigarette use at baseline, smoking cessation at one-year
follow-up, and cigarette consumption at both baseline and follow-up. Results:
At baseline, 88 (9.4%) of current smokers reported current (past 30-day) use
of e-cigarettes. At one-year follow-up, 10.2% of current e-cigarette users at
baseline reported quitting smoking, compared to 13.8% of those who had not
used e-cigarettes (chi square=.88, df=1, p=0.35). In a logistic regression including
baseline intention to quit, cigarettes per day and time to first cigarette, baseline
e-cigarette use did not significantly predict smoking cessation at one-year
follow-up (aOR=0.76 [CI=0.36, 1.60], p=0.46). In a linear regression of continuing
smokers at follow-up, baseline e-cigarette use did not predict changes in cigarette
consumption. Conclusions: These findings indicate that e-cigarettes, as used
naturally in a general population of smokers, may not have a positive total effect
on smoking cessation.

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.
JUSTIFICATION: Providing perinatal nurses with education about effective
tobacco counseling interventions has the potential to decrease the rate of
postpartum smoking relapse.
CORRESPONDING AUTHOR: Ann Feeney, PhDc, Nurse midwife, University of
Scranton / Geisinger Medical Group, Nursing, 100 Upland Terrace, Clarks Summit,
PA 18411, United States, Phone: 5705868252, Email: feeneya2@scranton.edu

POS4-94

GOOD INTENTIONS GO UP IN SMOKE: INPATIENT NICOTINE
REPLACEMENT THERAPY IS RARELY CONTINUED IN
OUTPATIENTS

FUNDING: Funding sources: R01-CA141661 and TRDRP 21FT-0040

Arta Lahiji, MD, MPH*, Columbia University Medical Center; Lara Hamadani, MD,
and Mark Richman, MD, MPH, Olive-View UCLA Medical Center

JUSTIFICATION: These findings may be used to understand the potential impact
of electronic cigarette use on smoking cessation among adult smokers in the US.

Introduction: Seventy percent of smokers want to quit smoking, but only 2-3%
are successful each year. Counseling and medication(s) can double the likelihood
of successful smoking cessation. In November 2012, Olive View-UCLA Medical
Center (OVMC) instituted a tobacco-free campus policy, representing an opportunity
to assist inpatient smokers in quitting. Methods: The study population included all
OVMC inpatients from 11/15-1/31/13. We determined the number of inpatients
who affirmatively responded to a universal nursing admission questionnaire
about tobacco use. A pharmacy database query revealed inpatients on NRT while
hospitalized and outpatient prescriptions of NRT filled. We matched outpatient
NRT prescriptions to inpatients. House staff completed a survey regarding barriers
to prescribing NRT. Results: Twenty-two percent (323) of inpatients during 1,485
admissions were current tobacco users. Forty-one percent of smokers (133) were
prescribed NRT. In contrast, outpatient NRT was dispensed to only 1 inpatient
during the dates of inquiry. There was a highly-statistically significant difference
in hospitalized tobacco users receiving inpatient NRT compared with outpatient
NRT upon discharge (p < 0.0001). House staff surveys revealed 42.1% address
smoking cessation “rarely” to “some of the time;” 57.9% address it “most of the
time” to “always.” Most (71%) indicated “do not remember” as the primary reason
for not addressing smoking cessation; 47.1% reported they lack time; 14.7%
stated they do not know how to effectively have a smoking cessation conversation
with patients. Conclusion: Our results show a minority of hospitalized smokers
are prescribed NRT, and essentially none fill an outpatient NRT prescription at
our hospital. Explanations include: 1)patients may not desire to quit smoking
but receive NRT as an inpatient because of the tobacco-free policy, and 2)NRT
prescriptions were filled at outside pharmacies. However, surveys indicated that
insufficient patient education and counseling on smoking cessation, inadequate
provider reminders, and low provider self-perceived efficacy in smoking cessation
counseling contribute to these low proportions.

CORRESPONDING AUTHOR: Rachel Grana, PhD, MPH, Postdoctoral Scholar,
UCSF, , 530 Parnassus Ave,, San Francisco, CA 94122, United States, Phone:
202-907-6709, Email: rachel.grana@ucsf.edu
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SECONDHAND SMOKE EXPOSURE AND SERUM COTININE
LEVELS AMONG CURRENT SMOKERS IN THE UNITED STATES
Lindsay, Ryan P.(1*); Tsoh, Janice Y.(2); Sung, Hai-Yen(3); Max, Wendy3, (1)
Center for Tobacco Control Research and Education, University of California,
San Francisco, San Francisco, CA (2)Department of Psychiatry, University of
California, San Francisco, San Francisco, CA, (3)Institute for Health & Aging,
University of California, San Francisco, San Francisco, CA
Background: Secondhand smoke (SHS) exposure among current smokers
may be a source of additional exposure to toxins and may encourage continued
smoking or impede cessation efforts. Our objective was to determine whether SHS
exposure among smokers results in detectable differences in serum cotinine levels.
Methods: Using the National Health and Nutrition Examination Survey (NHANES)
for the years 1999-2012, we compared the serum cotinine levels of 2776 US adult
smokers who had smoked in the previous 5 days stratified by self-reported SHS
exposure sources (at home and/or work) and accounting for smoking intensity.
A weighted multivariate linear regression model was used to determine the
association between SHS exposure and cotinine levels among smokers. Results:
The geometric mean cotinine level for smokers not exposed to SHS at was 79.4
ng/mL compared to 107.7, 193.3 and 196.8 ng/mL for those exposed to SHS at
work only, home only, and both home and work, respectively (p =<0.05). For the
same respective groups, the geometric mean cotinine levels of those who smoke
1-9 cigarettes per day (light smokers) were 39.3, 56.2, 84.8, 88.4 ng/mL compared
to 215.1, 210.9, 247.9, 235.9 ng/mL among those who smoked ≥10 cigarettes
per day (moderate/heavy smokers). After controlling for the average number of
cigarettes smoked per day and days smoked in the previous 5 days, survey year,
age, gender, and education, smokers exposed to SHS at work only (n=434), home
only (n=694), and both home and work (n=363) all had higher cotinine levels
(β=0.10, p=0.171; β=0.22, p=<0.001; and β=0.27, p=<0.001, respectively) than
those not exposed to SHS at home or work (n=1285). Conclusions: Smokers

FUNDING: No Funding
JUSTIFICATION: The next steps will focus on improving these barriers to NRT
prescribing through a comprehensive smoking cessation program to improve NRT
prescribing in our patient population.
CORRESPONDING AUTHOR: Arta Lahiji, MD, , , , 721 Avenue D, Redondo
Beach, CA 90277, United States, Phone: 310-922-2103, Email: artalahiji@gmail.
com
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living or working in locales where others smoke have measurable and significantly
higher cotinine levels than smokers reporting no SHS exposure. The effect of SHS
on cotinine levels was especially pronounced where exposure occurred at home
and among light smokers. As the home and work environment can be a significant
source of SHS exposure, even among smokers, future research is needed on the
role SHS may have in nicotine dependence, cessation outcomes and other health
impacts among smokers.

RACE / ETHNICITY AND TIME TO FIRST CIGARETTE OF THE DAY
Steven A. Branstetter*, Melissa Mercincavage & Joshua Muscat
Background: The risks associated with cigarette smoking are not evenly
distributed among all racial groups. For example, despite similar smoking
prevalence rates and smoking fewer cigarettes per day, black smokers are more
likely to have difficulty quitting and to develop lung cancer than white smokers.
Time to first cigarette of the day (TTFC) is an important indicator of nicotine uptake
and risk exposure independent of the number of cigarettes per day. The present
study examines difference in TTFC among a diverse population of young adult
smokers. Method: Data from the present study come from 1,948 young adult
smokers from Wave III of the National Longitudinal Study of Adolescent Health
(ADD Health) between the ages of 21 and 28 (M=22) who reported ever having
been a regular smoker. Group comparison statistics and logistic regression
models examined TTFC and related smoking behaviors between Hispanic, white,
black, Native American and Asian smokers. Results: More more than 30% of
black participants smoked within 5 minutes of waking, despite being significantly
more likely to be an infrequent smoker (smoking between 1-14 days in the last
30), and being significantly more likely to be a light smoker (smoking between 1
and 10 cigarettes per day). Being below the 50th percentile in personal income
was a significant predictor of smoking within 5 minutes of waking for white and
black smokers. Traditional indicators of smoking intensity such as number of days
smoked or number of cigarettes per day did not predict smoking within 5 minutes
of waking among black smokers. Conclusion: TTFC may be a strong indicator
of increase nicotine and carcinogen exposure in black smokers, and may reflect
a potential mechanism for the increased lung cancer rates and failed cessation
attempts among black smokers. TTFC may be an important screening item,
independent of cigarettes per day, for clinicians and interventions to identify those
at highest risk for cessation failure and disease risk.

FUNDING: supported by grant R25 CA 113710 from the National Cancer Institute,
National Institutes of Health.
JUSTIFICATION: In our study secondhand smoke exposure resulted in elevated
cotinine levels among smokers which may undermine public health efforts by
encouraging continued smoking or impeding cessation efforts and may also
impact clinical research utilizing cotinine levels, or dosing consideration for
nicotine replacement therapy in clinical practice.
CORRESPONDING AUTHOR: Ryan Lindsay, Ph.D., Postdoctoral Fellow,
University of California, San Francisco, Center for Tobacco Control Research
and Education, 530 Parnassus Dr. Suite 336, San Francisco, CA 94143, United
States, Phone: 4154048572, Email: ryan.lindsay.phd@gmail.com
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QUITTING BEHAVIORS AND SMOKING RELAPSE AMONG
AMERICAN INDIAN TRIBAL COLLEGE STUDENTS
Babalola Faseru*, Niaman Nazir, Christina M. Pacheco, Melissa K. Filippi,
Christine M. Daley, Won S. Choi, Department of Preventive Medicine and Public
Health, Department of Family Medicine and Center for American Indian Community
Health, University of Kansas Medical Center, Kansas City, KS
INTRODUCTION: American Indians (AI) use recreational tobacco more than
all other racial/ethnic groups and find it more difficult to quit smoking. Yet they
are under-represented in tobacco research. Little is known about the quitting
behaviors of AI college students. The aims of this study were to determine factors
associated with quitting behaviors among AI Tribal college students. METHODS:
Using baseline data from a longitudinal study of tobacco use among AI college
students, we identified socio-demographic and smoking related factors associated
with quit attempts in the past 12 months and intention to quit in the next 6 months
using multivariate logistic models and generated relapse curves based on time
to first cigarettes after waking using the Kaplan-Meier method. RESULTS: Of
792 participants, 44% self-identified as smokers; mean age 27 years (SD=7.8)
and 47% males. Majority (>93%) smoked <=10 CPD and 59% started smoking
regularly <=18 years old. Over 1 in 5 smoked their first cigarette within 30 minutes
of waking. Fifty-four percent (n=136) were interested in quitting in the next 6
months. On a scale of 1-10, 56% ranked >6 on motivation and 75% on confidence
to quit and remain quit. Younger students- aged <24 years (AOR 0.53 95% CI
0.29-0.98), those interested in quitting (AOR 0.39 95% CI 0.20-0.75) and those
with higher confidence to quit and remain quit (AOR 0.19 95% CI 0.08-0.42) were
less likely to have made a quit attempt in the past 12 months, while those with
higher motivation score >6 were more likely to do so. While those who were highly
motivated to quit were more likely to be interested in quitting in the next 6 months,
those who have made a quit attempt in the past 12 months were less likely to
be interested. Those who smoked within 30 minutes of waking were more likely
to relapse compared to those who did not (p<0.001). CONCLUSION: smoking
is highly prevalent among AI college students. There is an inverse relationship
between Interest in quitting within the next 6 months and quit attempts in the past
12 months. Also, the relapse curve suggests smoking within 30 minutes of waking
might be a strong marker of nicotine dependence in this population

FUNDING: No Funding
JUSTIFICATION: Understanding differences in the time to first cigarette of the day
between races may help guide research in the disparities in lung cancer risk and
cessation failure and may help inform future interventions.
CORRESPONDING AUTHOR: Steven Branstetter, PhD, Assistant Professor,
Penn State University, Biobehavioral Health, 108 BBH Building, University Park,
PA 16802, United States, Phone: 8148657793, Email: sab57@psu.edu
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THE INFLUENCE OF ELECTRONIC NICOTINE DELIVERY
SYSTEMS (ENDS) ON ELECTROPHYSIOLOGICAL CORRELATES
OF ATTENTION
George A. Buzzell, B.S.*, Craig G. McDonald, Ph.D., George Mason University;
Lizette E. Nkongho, B.A., Eva Sharma, M.P.H., Azieb, W. Kidanu, M.P.H., Pamela
I. Clark, Ph.D., University of Maryland
Background: Despite an increase in the prevalence of electronic nicotine delivery
systems (ENDS), or “e-cigarettes”, the neurocognitive effects of this product and its
potential for abuse remains unclear. The use of traditional cigarettes is associated
with an acute increase in attentional processing which can be detected using
event-related potentials (ERPS), a sensitive measure of transient brain activity.
Further, this attentional “boost” may be linked to abuse liability. However, it remains
unclear whether this attentional enhancement stems from nicotine administration
alone, or is related to other aspects of cigarette smoking. In the present study, this
question was investigated by comparing ERP indices of attentional amplification
following exposure to either traditional cigarettes or ENDS, with or without nicotine.
Methods: During four separate laboratory visits, cigarette smokers used ENDS,
ENDS placebo, their own brand cigarette, or “sham” smoked their own brand
cigarette in a Latin-square order. During smoking sessions, ERPs elicited by stimuli
presented in the context of a two-stimulus oddball task were recorded. ERPs were
recorded immediately before and after smoking, as were subjective measures
(relief of craving/withdrawal). Results: Whereas the P3 component did not differ
across the four conditions, another ERP component associated with attentional
amplification, the lateral-occipital N2, was shown to vary across the four conditions.
Both sessions involving nicotine administration (ENDS and own brand) resulted in
a nominal boost to the N2 component. However, only the effect of the own brand
session survived the statistical correction for multiple comparisons. Conclusions:
The present results support the notion that properties of cigarettes, other than their
capacity to deliver nicotine, contribute to their observed neurocognitive effects.

FUNDING: Conducted with support from the National Institutes of Health P20
MD004805
CORRESPONDING AUTHOR: Babalola Faseru, MD, MPH, Assistant Professor,
University of Kansas Medical Center, Preventive Medicine and Public Health, 3901
Rainbow Boulevard, MS 1008, Kansas City, KS 66160, United States, Phone:
+19135880590, Email: bfaseru@kumc.edu
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Similarly, differences in the experience associated with ENDS use, compared
to traditional cigarettes, may limit their ability to alter neurocognitive functioning.
These findings have implications for the abuse liability of ENDS products and their
predicted utility as a smoking cessation tool.

least 5 cigarettes/day) wanting to quit within the next 30 days. Participants were
randomized to five sessions of telephone counseling consisting of either standard
cognitive behavioral therapy (CBT) or ACT. All participants were offered two weeks
of Nicotine Replacement Therapy (NRT). Results: The follow-up data retention
rate at 3 and 6 months was 66% and 67%, respectively (vs. 50% in typical
quitline studies). Data retention did not differ by group (p > .05). ACT participants
accepted more calls than CBT participants (Mean = 3.25 in ACT vs. 2.23 in CBT; p
=.001). Regarding treatment satisfaction, 100% of ACT participants reported their
assigned treatment was useful for quitting smoking (vs. 87% for CBT; p =.03) and
97% of ACT participants would recommend their assigned treatment to a friend
(vs. 83% for CBT; p =.06). The primary outcome was 30-day point prevalence
abstinence at 6 months post randomization using the standard missing=smoking
imputation. The overall quit rates were 31% in ACT vs. 22% in CBT (OR=1.5, 95%
CI=0.7-3.4). Among participants depressed at baseline, the quit rates were 33% in
ACT vs. 13% in CBT (OR=1.2, 95% CI=1.0-1.6). Consistent with ACT’s theoretical
model, among participants scoring low on acceptance of cravings at baseline,
the quit rates were 37% in ACT vs. 10% in CBT (OR=5.3, 95% CI=1.3-22.0).
Conclusion: ACT is feasible to deliver by phone, acceptable to quitline callers, and
shows highly promising quit rates compared to standard CBT quitline counseling.
ACT shows exciting potential as a new intervention approach.

FUNDING: This study was supported by NIH Grant # 5R21DA030622-2.
CORRESPONDING AUTHOR: George Buzzell, BS, Graduate Student, George
Mason University, Psychology, 4400 University Drive, Fairfax, VA 22030, United
States, Phone: 703-851-5843, Email: gbuzzell@gmu.edu
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SOCIAL ATTITUDES TOWARD SMOKING SCALE
Devan R. Romero, Dr.PH.*, Cassandra Volpe, & Kim Pulvers, Ph.D., MPH
Younger adults, especially college students tend to be social smokers and
social influences have an impact on attitudes towards smoking and willingness
to initiate and model smoking behavior. Social attitudes towards smoking are
not well understood among college students and are traditionally measured
from a policy, marketing, interpersonal and health standpoint. In addition, most
research has focused on attitudes of smokers only, which precludes nonsmokers
and those at risk for initiating smoking. The purpose of this study was to develop
and validate a scale to assess social attitudes toward smoking among college
students. Participants (n = 490) were 18-25 years of age, attended a large
Southern California University, and 30.2% were White, 27.6% Latino, 28.4% Asian/
Pacific Islander. An “Attitudes toward Smoking Scale” was developed based on
existing psychosocial measures. The six-point likert-type scale (strongly agree to
strongly disagree) included 24-items such as “Smoking goes along with drinking”,
“Smoking promotes socializing”, and “Smoking is a social activity”. Using principal
component factor analysis, 11 of the 24 items loaded on a social dimension of
smoking factor, with a significant correlation from time one to time two (r = 0.76,
p < .01); Therefore, the scale exhibited stability over a two-week time period. In
addition, the scale demonstrated good internal consistency (Cronbach’s α = .82).
Almost half of the participants (46.5%) had never tried smoking, 37.1% had tried
but were not current smokers, and 16.3% were classified as current smokers.
Despite smoking classification, social attitudes were rated favorably (M = 2.54,
SD .84) among all participants. Current smokers had significantly higher positive
attitudes toward smoking, compared to tried non smokers and never smokers, F
(2,483) = 43.08, p = < .001, providing evidence of the scale’s construct validity. The
present study provides evidence of the reliability and validity of a brief measure
of social attitudes toward smoking among college students. Understanding social
attitudes toward smoking among young adults may guide interventions to prevent
and reduce smoking behavior.

FUNDING: This study was funded by a grant from the National Institute on Drug
Abuse (#R21DA030646).
JUSTIFICATION: ACT is an innovative behavioral treatment for smoking cessation
that, based on the effect size estimate from this study, could help 45,000 more
quitline callers stop smoking each year.
CORRESPONDING AUTHOR: Jaimee Heffner, , , , , 1100 Fairview Ave N,
M3-B232, Seattle, WA 98103, United States, Phone: 206-667-7314, Email:
jheffner@fhcrc.org
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IDENTIFYING THEMES FOR EFFECTIVE SMOKING CESSATION
MESSAGING TO VIETNAMESE AND KOREAN IMMIGRANT
PATIENTS
Thomas B. Duong*, Asian Health Services, Jinyoung Chun, Asian Health Services
Ching Wong, University of California, San Francisco, Tung T. Nguyen, University
of California, San Francisco, Susan Huang, Asian Health Services, Thu Quach,
Asian Health Services, Janice Y. Tsoh, University of California, San Francisco
Background: Smoking prevalence among Vietnamese and Korean American
males remains disproportionately higher than the U.S. general population.
While physician advice can be effective, Asian-American smokers are less likely
to receive advice to quit from their providers. This study aimed to develop an
understanding of both patient and provider views to enhance the effectiveness of
physician advice. Methods: Three focus groups with patients and providers at a
community health center serving predominantly Asian immigrants were conducted
in language, recorded, transcribed, translated into English, and analyzed using
qualitative analysis software. Two patient focus groups (Vietnamese, n=11; and
Korean, n=6) included both current and former smokers ranging in age from 30-80.
The provider focus group consisted of 8 bilingual health center staff members (3
medical providers and 5 medical assistants). Results: Both patients and providers
perceived effectiveness of physician advice was low. Patients stressed the
importance of one’s willingness and motivation over provider advice. Providers
acknowledged that most successful quit attempts were not due to physician advice
but were related to patient’s own prominent illness. Both patients and providers
believed smoking behavior to be influenced by various cultural factors, such as
collectivist Asian values that place family above individual interests. As such,
patients showed greater willingness to quit for the health of their family rather than
their own. Furthermore, providers recognized smoking as a way for patients to
cope with acculturative stress and feel a “sense of home” in America. Conclusion:
These findings underscore the importance of socio-cultural context in regards to
smoking cessation among Asian immigrant patients. Increasing effectiveness of
physician advice may require culturally-appropriate messaging that emphasizes
both family and personal health, and addresses patients’ motivations to smoke,
specifically in the context of their immigration experience. These themes informed
the development of a clinic-based “Mobile Doctor” interactive video program
targeting Vietnamese and Korean immigrant patients.

FUNDING: "No Funding"
JUSTIFICATION: This study elucidates the need to examine social attitudes
among smoking and non-smoking younger adults in order to inform prevention
and cessation efforts.
CORRESPONDING AUTHOR: Devan Romero, Dr.PH., Assistant Professor,
California State University San Marcos, Kinesiology, 333 N. Twin Oaks Valley Rd,
San Marcos, CA 92096, United States, Phone: 760-750-8259, Email: dromero@
csusm.edu

POS4-101

RANDOMIZED TRIAL OF TELEPHONE-DELIVERED ACCEPTANCE
AND COMMITMENT THERAPY FOR SMOKING CESSATION:
TRIAL DESIGN FEASIBILITY, SATISFACTION, AND PRELIMINARY
OUTCOMES
Jonathan Bricker, Ph.D.,* Fred Hutchinson Cancer Research Center; Terry Bush,
Ph.D., and Susan Zbikowski, Ph.D., Alere Wellbeing; Jaimee L. Heffner, Ph.D.,
Fred Hutchinson Cancer Research Center
Introduction: Quitlines serve 500,000 US smokers each year. But their low
quit rates stifle their impact. A new counseling approach is needed to boost
quit rates and, in turn, population-level impact. Accordingly, the current study
tested a new counseling approach called Acceptance & Commitment Therapy
(ACT) in a study of trial design feasibility, satisfaction, and outcomes. The key
innovation is a new conceptual model for smoking cessation counseling, tested
in the widely disseminable context of a tobacco quitline. Methods: We recruited
121 uninsured South Carolina State Quitline callers who were adult smokers (at

FUNDING: Tobacco-Related Disease Research Program
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JUSTIFICATION: To inform clinical smoking cessation interventions for Asian
immigrant populations.

the contest for chance for win financial incentives but others saw it as an important
“push to quit”; 2) By and large, participants did not disclose their joining the contest
to others; 3) The desire to please family members/partner was an important reason
to quit; 4) Non-smoking family/friends were perceived as more supportive than
smokers in their quit attempt; smokers in their network were thought to undermine
their efforts; 5) Smokers are ambivalent about the type of support they need in a
quit attempt and inconsistent in their expectations for others; 6) Intra-treatment
counseling was not viewed as a source of support. Conclusion: Because of the
reluctance of young adult smokers to disclose their desire to quit, contests do not
appear to foster a sense of community support on a college campus. Given that
social support is important in long-term health behavior change, future studies
should address how campus campaigns can be utilized to address the individual
and changing support needs of participants.

CORRESPONDING AUTHOR: Thomas Duong, , , UCSF, , 328 Irving St, San
Francisco, CA 94122, United States, Phone: 510-909-8991, Email: thomas.
duong@ucsf.edu

POS4-103

NICOTINE N-GLUCURONIDATION IN FIVE ETHNIC GROUPS
Sharon E. Murphy*, Sung-Shim Park, Loic Le Marchand, Masonic Cancer Center
University of Minnesota, Cancer Research Center of Hawaii, University of Hawaii

FUNDING: The funding for this project was supported by a diversity supplement
for Winta Ghidei from the parent grant 5R01-HL094183-04S1 by the National
Institute of Health┬Æs National Heart, Lung, and Blood Institute and Boynton
Student Health Services, University of Minnesota.

Background: UGT2B10 catalyzed glucuronidation may contribute significantly to
nicotine metabolism in individuals deficient in C-oxidation. The product of C oxidation,
cotinine is oxidized to trans 3 hydroxycotinine (3HCOT) and N-glucuronidated by
UGT2B10. On average, the extent of nicotine and cotinine glucuronidation is lower
in African Americans (AA) then European Americans (EA). The UGT2B10 variant
(rs61750900, D67Y) contributes to decreased glucuronidation in both AA and EA.
This variant does not explain the majority of the lower glucuronidation in AA. Here
we compare nicotine and cotinine glucuronidation in smokers from 5 ethnic groups
and determined the effect of a UGT2B10 splice variant (rs116294140), which is
common in AA. Methods: Nicotine and metabolites were quantified in overnight or
first morning urine samples from AA (n=356), Native Hawaiians (NH (n=330), EA
(n=444), Latinos (LA) (n=459) and Japanese Americans (JA) (n=711) smokers.
Smoking dose was quantified by urinary nicotine equivalents (NE)=total cotinine
+ total nicotine + total 3HCOT. All individuals were genotyped for the UGT2B10
variants, rs61750900 and rs116294140. Glucuronidation ratios were calculated
as the total metabolite minus the free metabolite divided by the free metabolite. To
examine differences in glucuronidation across racial/ethnic groups, least-square
means were computed and adjusted for age, sex, creatinine, BMI, and NE. Results:
Nicotine glucuronidation ratio differed by ethnicity (p <0.002),ranging from 0.25 in
AA to 0.48 in LA. The ratio in AA homozygous for rs116294140 was 0.05 (n=40),
significantly lower (p<0.001) than in heterozygous (0.23, n=156) and homozygous
wild type (0.32, n=151) individuals. LA and JA carriers of this variant also had
reduced levels of glucuronidation. In HA and EA, nicotine glucuronidation was
lower in carriers of rs 61750900. Cotinine-glucuronidation was similarly related to
genotype. Conclusion: Nicotine glucuronidation varies by ethnicity, much of this
variation is explained by the frequency of UGT2B10 genotypes in these groups.
To access nicotine metabolism in smokers all nicotine metabolic pathways should
be considered.

CORRESPONDING AUTHOR: Janet Thomas, PhD, Associate Professor,
University of Minnesota, Medicine, 717 Delaware Ave, SE, Suite 166, Minneapolis,
MN 55414, United States, Phone: 612-625-0414, Fax: 612-626-6782, Email:
jthomas@umn.edu
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SMOKING THROUGH A TOPOGRAPHY DEVICE INFLUENCES
SOME ASPECTS OF SMOKING BEHAVIOR AND REWARD
Kathryn Ross*, Rachael Burgower, Tessa Ratner, Christine Brugh, & Laura
Juliano, American University
Background: Smoking topography is an important methodological tool for
studying smoking behavior. It allows researchers to accurately measure or control
how a cigarette is smoked on indices such as the number of puffs, puff duration,
and puff volume. Only a few published studies have directly compared reactions
to smoking through a topography device to naturalistic smoking (e.g., Lee et al.,
2003; Blank, Disharoon, & Eissenberg, 2009). Methods: Using a within subjects
design, 58 three-hour abstinent smokers (38% female, mean of 12 cigarettes
per day) smoked their preferred brand of cigarettes one time through a portable
topography device and one time naturalistically in counterbalanced order across
two laboratory sessions. Smoking behavior (e.g., number of puffs, smoking
duration) and subjective ratings of smoking motivation and reward (urge, mood,
withdrawal, smoking satisfaction, etc.) were assessed. Results: No differences
were found between smoking topography and naturalistic smoking on self-reported
changes in smoking urge, positive or negative affect, or nicotine withdrawal
symptoms. Participants took more puffs when smoking through the topography
device but there were no differences in smoking duration or carbon monoxide
boost. Scores on smoking satisfaction, enjoyment of respiratory tract sensations,
psychological reward, and craving reduction were all significantly greater during
naturalistic smoking compared to topography. Conclusions: Smoking through a
topography device relative to naturalistic smoking did not significantly influence
outcomes on important measures commonly used in smoking research including
smoking urge, affect and nicotine withdrawal. However, some of the rewarding
characteristics of smoking were diminished when smoking through a topography
device. Future research is needed to confirm these findings. Implications are
discussed. Keywords: topography, smoking reward, craving, methodology

FUNDING: Funded by NIH grant P01CA138338
CORRESPONDING AUTHOR: Sharon Murphy, , , , , 2231 6th St SE, Minneapolis,
MN 55455, United States, Phone: , Email: murph062@umn.edu
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THE IMPORTANCE OF SOCIAL CONTINGENCIES IN SMOKING
CESSATION AMONG COLLEGE STUDENTS PARTICIPATING IN A
QUIT AND WIN CONTEST: A QUALITATIVE INQUIRY
1Winta Ghidei, BS ; 1Jill Bengtson, MPA; 1Meredith Schreier, BS; 1Sasha Orange,
1Kevin O’Donnell; 2,3Xianghua Luo, PhD; 3Qi Wang, MS, 4Katherine Lust, PhD;
4Maria Rudie, MPH; 1Janet Thomas, PhD* 1University of Minnesota (UMN),
Department Of Medicine, 2UMN, Cancer Center; 3UMN, CTSI; 4UMN Boynton
Student Health Service

FUNDING: This research was funded by American University.
JUSTIFICATION: Smoking topography has recently been used to predict
abstinence in patients using Nicotine Replacement Therapy. A better understand
of how smoking through a topography device impacts smoking sanctification may
improve the predictive validity of this methodology.

Background: Quit and Win Contests are often used as a persuasive public
service campaign to promote smoking cessation in a community forum. Little
is known about the social contingencies of quitting among college students
participating in a Quit and Win contest. We report qualitative findings investigating
the social influences, social support and social contingencies of quitting among
college students participating in a “Quit and Win” contest. Methods: We conducted
six focus groups with college students from two Minneapolis Universities who were
participants in our 2012 Quit and Win contest. A moderator led the discussion
groups, following a semi-structured moderator’s guide. Focus groups were
audiotaped, transcribed, coded and analyzed for themes across topics. Results:
Participants included 27 young adult (age 26.3±7.7) college students who were
primarily female (63%) and Caucasian (85%). 52% were quit at the time of the
focus group. Those who were current smokers smoked 11.7±8.4 CPD on 28.5±3.9
days/month; 19% were nicotine dependent; and 2.9 (1.4) of their five closest
friends smoked. Themes emerging from focus group discussions: 1) Most joined

CORRESPONDING AUTHOR: Kathryn Ross, M.A., , American University,
Psychology, 4400 Massachusetts Ave. NW, Washington, DC 20016, United
States, Phone: 202-885-1792, Email: kathryn.claire.ross@gmail.com
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branded packs were tested for capacity to elicit the tobacco choice in extinction.
In Experiment 2, smokers completed the same procedure except that concurrent
choice was between cigarettes from either plain or branded packs versus
chocolate. RESULTS: Both experiments found that images of branded packs
elicited tobacco choice but images of plain packs did not. By contrast, overall
concurrent choice preference in Experiment 2 was not different between plain and
branded packs, but this preference measure did correlate with cigarettes smoked
per day. CONCLUSIONS: The failure of plain packs to elicit tobacco-seeking
suggests that plain packaging degrades the discriminative stimulus properties
of tobacco products. By contrast, equivalent tobacco preference between plain
and branded packs suggests no difference in the reinforcement value of these
pack types, despite the preference measure being demonstrably sensitive to
dependence level.

PLAIN PACKAGING OF CIGARETTES AND SMOKING
BEHAVIOUR: A RANDOMISED CONTROLLED TRIAL (ISRCTN
52982308)
Olivia M. Maynard*, Marcus R. Munafò, Angela S. Attwood, School of Experimental
Psychology, MRC Integrative Epidemiology Unit, University of Bristol, United
Kingdom and UK Centre for Tobacco and Alcohol Studies, United Kingdom, Linda
Bauld, UK Centre for Tobacco and Alcohol Studies, United Kingdom and Institute of
Social Marketing, University of Stirling, United Kingdom, Lee Hogarth, Department
of Psychology, University of Exeter, United Kingdom and Ute Leonards, School of
Experimental Psychology, University of Bristol, United Kingdom

FUNDING: Economic and Social Research Council, Medical Research Council.

INTRODUCTION: Plain packaging would require all cigarettes to be sold in
packs with a standard pack shape, colour and method of opening, leaving only the
brand name in a standard font and location. We conducted the first randomised
controlled trial of smoking behaviour and attitudes when using plain as compared
to branded packs. METHODS: Adult regular smokers were randomised to receive
their regular brand of cigarette in a plain Australian pack or a branded United
Kingdom pack, and used these over a 24-hour period. The primary outcomes
were number of cigarettes smoked, and volume of smoke inhaled per cigarette,
measured using a portable smoking topography monitor. Secondary outcomes
were taken after the 24-hour period and comprised self-reported ratings of
motivation to quit smoking, cigarette taste, experience of smoking from the
cigarette pack, experience of smoking the cigarette, attributes of the cigarette
pack, perceptions of the on-pack health warning, changes in smoking behaviour,
and views on plain packs. Analyses were conducted using linear regression,
adjusted for age, sex, heaviness of smoking at baseline and, where appropriate,
self-reported ratings at baseline. This trial is registered with ISRCTN (52982308).
RESULTS: 128 smokers were randomised, 64 to plain packs and 64 to branded
packs. Smokers randomised to the plain pack condition smoked on average fewer
cigarettes than those randomised to the branded pack condition and inhaled more
smoke per cigarette, but in both cases the confidence intervals were wide and
included the null. Our secondary outcomes indicated that smokers randomised to
the plain condition rated the experience of smoking from the cigarette pack more
negatively, rated the cigarette pack more negatively and rated the health warning
as more impactful. CONCLUSIONS: Plain packaging may not directly impact
on smoking behaviour among regular smokers, although a larger trial would be
required to answer this question with certainty. However, using a plain pack for
a 24-hour period appears to have clear effects on ratings of the experience of
smoking from the pack, the pack itself, and the impact of the health warning.

JUSTIFICATION: Plain tobacco packaging is a tobacco control policy currently
being considered by a number of jurisdictions worldwide and this study investigates the mechanisms by which plain packaging might alter smoking behaviour.
CORRESPONDING AUTHOR: Olivia Maynard, , , University of Bristol, , 12a Priory
Road, Bristol, BR60AN, United Kingdom, Phone: 07743186549, Email: Olivia.
Maynard@bristol.ac.uk
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CHANGING TRENDS IN TOBACCO USE AMONG ONTARIO YOUTH
Roberta Ferrence, Ph.D.*, Ontario Tobacco Research Unit, University of Toronto
and Centre for Addiction and Mental Health
Background: New data from the 2013 Ontario Student Drug Use and Health
Survey (OSDUHS) show significant changes in patterns of tobacco and nicotine
use among Ontario students. Methods: The OSDUHS is one of the longest
ongoing surveys of students in the world, collecting data on Ontario students
biannually since 1977. In 2013, 10,272 students in Grades 7-12 completed
questionnaires on their substance use and other behaviors (63% response). New
questions on waterpipe and electronic cigarette use were added in 2013. Results:
Among students in grades 7-12, past year use of waterpipe was higher (9.7%)
than cigarette use (8.5%) and smokeless tobacco use (5.7%). Rates of lifetime
use for waterpipe and smokeless tobacco were only slightly higher than past year
use (11.2% vs 9.7% and 6.9% vs 5.7%), suggesting that students are more likely
to continue use once tried or to have started recently. Cigarette use in past year,
however, was less than half of lifetime use (8.5% vs 20.0%). Similar proportions of
users smoked cigarettes daily in the past year (38%) or used waterpipe (36%) or
smokeless tobacco (30%) 10 or more times in the past year. Of students in grades
9-12, 14.6% reported lifetime use of electronic cigarettes, comprised of 4.1%
with nicotine and 10.5% non-nicotine. Conclusions: Students now use a range of
traditional and alternative products, alone or in combination, in various indoor and
outdoor venues. Waterpipe use is associated with very high levels of toxicants;
electronic cigarette use has limited research on hazards, but there is increasing
evidence for concerning health effects of nicotine. The use of these unregulated
tobacco and tobacco-like products has increased substantially among youth in a
very short time, accompanied by aggressive marketing campaigns, misinformation
about safety, easy availability, and relaxed indoor air restrictions in many
communities. As well as contributing to expansion of use of new products, the lack
of regulation and increase in “social exposure” may lead to increased acceptability
of all tobacco, nicotine and tobacco-like products, including cigarettes.

FUNDING: Economic and Social Research Council, Medical Research Council.
JUSTIFICATION: This is the first randomised controlled trial to investigate the
effectiveness of plain tobacco packaging, a tobacco control policy currently being
considered by a number of jurisdictions worldwide.
CORRESPONDING AUTHOR: Olivia Maynard, , , University of Bristol, , 12a Priory
Road, Bristol, BR60AN, United Kingdom, Phone: 07743186549, Email: Olivia.
Maynard@bristol.ac.uk
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PLAIN PACKAGING ABOLISHES ELICITATION BUT NOT
REINFORCEMENT OF INSTRUMENTAL TOBACCO-SEEKING
Lee Hogarth, School of Psychology, University of Exeter, Exeter, United Kingdom
and School of Psychology, University of New South Wales, Sydney, Australia,
Olivia M. Maynard* and Marcus R. Munafò, School of Experimental Psychology,
MRC Integrative Epidemiology Unit, University of Bristol, United Kingdom and UK
Centre for Tobacco and Alcohol Studies, United Kingdom

FUNDING: The Ontario Tobacco Research Unit receives funding from the Ontario
Ministry of Health and Long-term Care.
JUSTIFICATION: Increases in use of unregulated non-traditional tobacco products
among youth has important implications for new regulatory policies.
CORRESPONDING AUTHOR: Roberta Ferrence, , , , , 445 Euclid Ave, Toronto,
ON M6G2T1, Canada, Phone: 4162581179, Email: roberta.ferrence@camh.ca

INTRODUCTION: Plain packaged cigarettes appear to show weaker capacity
to motivate smoking-related behaviour as compared with branded cigarettes, but
the mechanisms underlying this effect are unclear. One possibility is that plain
packaging degrades the discriminative stimulus properties of tobacco products,
reducing the capacity of these stimuli to elicit instrumental tobacco-seeking.
Another possibility is that plain packaging reduces the perceived reinforcement
value of tobacco as an outcome, thereby reducing instrumental tobacco-seeking.
METHODS: These accounts were tested in two experiments undertaken at the
University of Bristol, with a convenience sample of adult smokers (Experiment
1, n = 23, Experiment 2, n = 121). In Experiment 1, smokers were trained on a
concurrent choice procedure, in which they learned that two responses earned
branded cigarettes and chocolate, respectively, before images of plain and
37
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more likely than members of other races to make an unaided quit attempt (p<.001).
Lower education was associated with a higher probability of making an unaided
quit attempt (p<.001). Occupation was associated with making an unaided quit
attempt (p<0.001) such that professionals had the lowest and the unemployed
had the highest probability of making an unaided quit attempt. Lower nicotine
dependence (HSI) was associated with a higher probability of making an unaided
quit attempt (p<.001 ). Discussion: We found that most quit attempts are unaided.
Compared to others, younger people, males, African some racial/ethnic minority
groups, unemployed people, those with lower educational attainment, and those
who are less nicotine dependent were more likely to make an unaided smoking
cessation attempt. Given that smoking cessation aids such as pharacotherapies
and counselling enhance the chances of successful cessation, public health
policies and programs should target the population groups that are more prone
to make unaided quit attempts and encourage them to use or provide them with
subsidized cessations aids.

PERSONALITY AND SELF-DETERMINATION THEORY IN
SMOKING BEHAVIOR CHANGE
Hyoung S. Lee1*, Delwyn Catley2, Kari J. Harris3, Kathy J. Goggin2, Kimber
Richter4, Christi Patten5, Karen Williams2, 1University of Washington Tacoma,
2University of Missouri ┬û Kansas City, 3The University of Montana, 4University
of Kansas Medical School, 5The Mayo Clinic
Individual differences in personality traits have been examined as predictors
of smoking behavior change. However, inconsistent and weak effect sizes have
been reported, and less is known about motivational mechanisms of action.
Using Self-Determination Theory, this study examined autonomous, controlled,
and introjected motivation as mediators of the effect of personality traits on quit
attempts and cessation maintenance. Daily smokers (N = 255; 57% male; 65%
African American) were recruited from the community and randomly assigned
to one of three interventions (brief advice, health education, and motivational
interviewing). Participants completed survey measures of demographics, the
Eysenck Personality Questionnaire – Revised Brief Version (Extraversion and
Neuroticism), and the Treatment Self-Regulation Questionnaire (Autonomous,
Introjected, and External Motivation). Quit attempt was assessed using the
Timeline Follow-Back Method and cessation was assessed using 7-day point
prevalence at month 3 (during intervention sessions) and month 6 (follow-up).
At baseline Extraversion was significantly related to Autonomous Motivation (r =
.13, p < .05), while Neuroticism was significantly related to Introjected Motivation
(r = .15, p < .05). At month 6 Extraversion showed a significant direct effect on
quit attempts, while Neuroticism did not show any significant direct effects on
smoking behavior changes. However, Sobel tests showed that Neuroticism had
significant indirect effects via Introjected and External Motivation on quit attempts
and cessation maintenance at month 3 and month 6. The results elucidate
contradictory findings on the relationship between personality traits and smoking
behaviors by considering mediation effects. Although autonomous motivation has
been shown to be the most powerful form of motivation for fostering long-term
smoking cessation, it may be more effective to enhance introjected and controlled
motivation to promote smoking cessation for smokers who have a high level of
neuroticism. This study was supported by grant R01 CA133068 from the National
Cancer Institute, and Pfizer provided Varenicline.

FUNDING: No funding.
JUSTIFICATION: The findings from this study can inform public health policies and
programs related to smoking cessation.
CORRESPONDING AUTHOR: Molly McCarthy, MPH, Research Coordinator,
University of Nebraska Medical Center, Health Promotion, Social and Behavioral
Health, 984365 Nebraska Medical Center , Omaha, NE 68154, United States,
Phone: 402.559.9409, Email: molly.mccarthy@unmc.edu
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IMPULSIVITY AND CRAVING
Laura E. Martin*, University of Kansas Medical Center, Vlad Papa, University of
Kansas Medical Center
Background: Impulsivity is a multidimensional personality characteristic associated
enhanced sensitivity to reward, which can lead to placing greater emphasis on
immediate rewards compared to long-term consequences. Behavioral studies
demonstrate that cigarette smokers have increased levels of impulsivity compared
to non-smokers. Craving for cigarettes can be measured using the Questionnaire
of Smoking Urges (QSU-Brief) that separates craving into two factors 1) craving
associated with increasing positive affect and 2) craving associated with decreasing
negative affect. The current study used behavioral measures of impulsivity as
well as functional magnetic resonance imaging (fMRI) to examine the interaction
between impulsivity and craving for cigarettes. Methods: Thirty-two smokers who
smoked at least 10 cigarettes per day were included in the neuroimaging analysis.
Craving was measured immediately before fMRI session using the QSU-Brief.
During the fMRI scanning session, participants completed a delay discounting task
as well as questionnaires assessing impulsivity such as the Barratt Impulsiveness
Scale (BIS-11) and Behavioral Inhibition/Behavioral Activation Scales (BIS/BAS).
Results: Craving associated with increasing positive affect showed correlations
with measures of impulsivity including the BIS-11 and the reward responsiveness subscale of the BAS. Craving associated with decreasing negative affect
was correlated with BIS-11 and BIS. Craving associated with increasing positive
affect was correlated with brain activation in the putamen. Discussion: The results
showed correlations between craving and behavioral measures of impulsivity as
well as brain activations in limbic regions of the brain that have been associated
with impulsive decision making. Moreover these results varied based on craving
associated with increasing positive affect compared to craving to relieve negative
affect. Specifically craving associated with increasing positive affect was correlated
with reward responsiveness and increased brain activation during reward based
decision-making whereas craving associated with relieving negative affect was
associated with behavioral inhibition.

FUNDING: This study was supported by grant R01 CA133068 from the National
Cancer Institute, and Pfizer provided Varenicline.
JUSTIFICATION: Individual differences in personality traits can be considered to
tailor smoking intervention.
CORRESPONDING AUTHOR: Hyoung Lee, Ph.D., Assistant Professor, University
of Washington Tacoma, Interdisciplinary Arts and Sciences, 1900 Commerce
Street, Tacoma, WA 98402, United States, Phone: 253.692.4396, Email: leehs@
uw.edu
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PREVALENCE AND DETERMINANTS OF UNAIDED QUIT
ATTEMPTS IN THE US: RESULTS FROM THE 2010-2011
TOBACCO USE SUPPLEMENT OF THE CURRENT POPULATION
SURVEY
Molly McCarthy*, MPH - University of Nebraska Medical Center College of Public
Health; Mohammad Siahpush, PhD - University of Nebraska Medical Center
College of Public Health; Raees Shaikh, MD, MPH - University of Nebraska
Medical Center College of Public Health
Background: While several studies have reported the prevalence of unaided
attempts to quit smoking, little is known about determinants of such unaided
quitting. Our aim was to report the prevalence and examine sociodemographic
determinants of unaided quit attempts using nationally representative data in
the US. Methods: We used data from the 2010-11 Tobacco Use Supplement of
the Current Population Survey. We limited the analysis to current daily smokers
who made a quit attempt in the past year and former smokers who were daily
smokers one year prior to the survey (n=9080). An unaided quit attempt was
defined as attempting to stop smoking without the use of nicotine replacement
therapy, Varenicline, Buproprion, telephone quit lines, one-on-one counseling,
stop smoking clinics, or web-based programs. Results: About 56% of the sample
made an unaided quit attempt. Younger age was associated with a higher
probability of making an unaided quit attempt (p<.001). Males were more likely
than females to make an unaided quit attempt (p=.006). African Americans were

FUNDING: R00 DA025153
JUSTIFICATION: By increasing our understanding of the relationships between
impulsivity and craving, the current study can inform treatment applications and
may lead to future studies that improve treatment outcomes.
CORRESPONDING AUTHOR: Laura Martin, Ph.D., Assistant Professor,
University of Kansas Medical Center, Preventive Medicine and Public Health, 3901
Rainbow Blvd, Kansas City, KS 66160, United States, Phone: 9135887279, Fax:
9135889071, Email: lmartin2@kumc.edu

38

423

Poster Session 4 • Saturday, February 8, 2014 • 11:00 a.m. – 12:30 p.m.
POS4-112

during pregnancy were more likely to have low education and income, and to
have symptoms of psychological distress. However, only SES, not psychological
distress affected MSDP in the SEM. Conclusions. This is among the first studies
to use a comprehensive measure of maternal smoking during pregnancy, and to
model relations among SES, psychological distress, and MSDP in a SEM and
using a diverse sample with a comprehensive MSDP assessment. Our finding
highlights the need to tailor MSDP prevention and intervention initiatives to lower
SES women.

EFFECTS OF SMOKING CESSATION ON POSTPARTUM
DEPRESSION
AA Lopez*, JM Skelly, ST Higgins, University of Vermont
Cigarette smoking is a risk factor for postpartum depression; that is, women
who smoke during pregnancy report more depressive symptoms, including
clinically-significant levels, compared to nonsmokers or those who quit. While
correlational studies have confirmed robust associations between smoking and
risk for postpartum depression, whether smoking cessation decreases depression
risk has not been established. The purpose of the present study was to use data
from controlled clinical trials on voucher-based incentives for smoking cessation
to examine whether smoking cessation directly decreases depressive symptoms
in recently postpartum women. Participants were 289 women who were smokers
at the start of prenatal care. Women were randomly assigned to receive vouchers
contingent on biochemically-verified smoking abstinence (n=167) or a control
condition were vouchers were given independent of smoking status (n=122).
Incentives were available from study entry through 12wks postpartum, with a
follow-up assessment at 24 wks. BDI scores and smoking status were assessed at
two antepartum and five postpartum assessments. Chi-square tests and ANOVAs
were used to compare dichotomous and continuous variables, respectively.
Incentives increased abstinence rates above control levels antepartum and
postpartum: (late-pregnancy assessment: 37% vs 11%; 2wk: 33% vs. 15%; 4wk:
31% vs. 12%; 8wk: 25% vs 10%; 12wk: 22% vs. 7%; 24wk: 15% vs 3%; all p <
.001). Average BDI scores among those assigned to contingent vouchers were
significantly lower than controls from weeks 2-12 postpartum (2wk: (F(1, 231)
= 5.75, p < .05); 4wk: (F(1, 241) = 9.11, p < .005); 8wk: (F(1, 232) = 7.78, p
< .01); 12wk: (F(1, 238) = 6.30, p < .05). Incentives also significantly reduced
the proportion of women with BDI scores in the clinical range (i.e., BDI > 16) at
weeks 4-12 postpartum, all p < .05). In addition to increasing smoking abstinence,
voucher-based incentives for smoking cessation decrease postpartum depression.
This effect compliments the significant improvements in birth outcomes and
breastfeeding duration reported previously with this intervention.

FUNDING: This study was funded by the National Institutes of Health (R01
DA019558 to L.R.S.)
JUSTIFICATION: Socioeconomic status is a critical yet frequently overlooked
factor in health risk behaviors.
CORRESPONDING AUTHOR: Daniel Rodriguez, , , , , 1810 Berm Lane, Upper
Black Eddy, PA 18972, United States, Phone: 2152624791, Email: drodrig63@
yahoo.com
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THE EFFECT OF PRODUCT CHARACTERISTICS ON
PERCEPTIONS OF ELECTRONIC CIGARETTES AMONG
CANADIANS
Christine D. Czoli, BSc*, David Hammond, PhD, School of Public Health & Health
Systems, University of Waterloo, Canada; Maciej Goniewicz, PhD, Roswell Park
Cancer Institute; Towhidul Islam, PhD, Marketing & Consumer Studies, University
of Guelph; Kathy Kotnowski, MSc, Public Health Ontario
Background Although e-cigarettes containing nicotine are prohibited in Canada,
e-cigarettes with and without nicotine are widely available for sale. Evidence
regarding the perceptions of these novel products is needed to understand how
they are viewed and why they may be used by various subpopulations. For
instance, it is unknown whether Canadians are using products with nicotine and
how manufacturer claims may affect patterns of product use among smokers
and non-smokers. The current study sought to examine the influence of product
characteristics on perceptions and interest in trying e-cigarettes, including
flavours, nicotine content, and health warning statements. Methods An online
discrete-choice experiment was conducted with 1,188 Canadians aged 16 years
and older. Participants were recruited using an online commercial panel (GMI).
Following a brief survey, participants completed a series of discrete-choice tasks,
in which they viewed a choice set with e-cigarette product images that featured
different attributes: flavour, nicotine content, health warnings, and price. For each
choice set, participants were asked to select one of the products or indicate “none
of the above” with respect to the following outcomes: interest in trying, better taste,
less harm, and usefulness in quitting smoking. The attributes’ impact on choices
for each outcome was analyzed using multinomial logistic regression. Results
Health warnings were the most important attributes influencing participants’
intentions to try e-cigarettes (41%) and perceptions of product quit efficacy (39%).
Flavour (48%) was the strongest predictor of perceptions of product taste. Finally,
flavour (36%) and health warnings (35%) significantly predicted perceptions of
product harm. Conclusions The findings can help to inform regulatory strategies to
promote more effective nicotine regulation.

FUNDING: R01DA14028, R01HD075669, P20GM103644, T32DA07242
JUSTIFICATION: This study shows a causal relationship between smoking
cessation and decreased postpartum depression, confirming prior correlational
studies.
CORRESPONDING AUTHOR: Alexa Lopez, , , University of Vermont, , 18 Derby
Circle, South Burlington, VT 05403, United States, Phone: 6037239503, Email:
aalopez@uvm.edu
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ASSESSING RELATIONS AMONG MATERNAL SMOKING DURING
PREGNANCY, SOCIOECONOMIC STATUS, AND PSYCHOLOGICAL
DISTRESS: ANALYSIS WITH STRUCTURAL EQUATION
MODELING
Daniel Rodriguez*, La Salle University; Raymond Niaura, Schroeder Institute for
Tobacco Research and Policy Studies, American Legacy Foundation; Laura R.
Stroud, Centers for Behavioral and Preventive Medicine, Department of Psychiatry
and Human Behavior, Alpert Medical School, Brown University.

FUNDING: This research was supported by the Canadian Institutes of Health
Research Training Grant in Population Intervention for Chronic Disease
Prevention: A Pan-Canadian Program (Grant #: 53893) (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).

Background. Maternal smoking during pregnancy (MSDP) is a pervasive
public health concern. Despite medical and societal sanctions, 9% to 30% of
pregnant women smoke in the United States, with rates highest in disadvantaged
populations. Consistent with this disparity, two key correlates of MSDP in studies
conducted to date are low socioeconomic status (SES) and psychological distress
(e.g., stress, depression). Yet, studies to date have assessed these relations using
inconsistent operational definitions of SES and varying psychological symptoms,
precluding the ability to easily generalize findings beyond the study samples,
and no study to our knowledge has assessed the comprehensive nature of these
relations in a structural equation model (SEM) including a mixture of measured
and unobserved (latent) variables. Purpose. The purpose of this study was to
assess a comprehensive SEM in which latent variables representing multiple
indicators of SES and psychological distress predict MSDP, including not smoking,
quitting, and continued smoking during pregnancy. We were also interested in
whether psychological distress mediates the SES relation with MSDP. Methods.
Timeline Followback interviews along with biochemical verification was employed
to assess MSDP in a diverse sample of 132 pregnant women. Results. Consistent
with past studies, continuing pregnancy smokers and women smoking and quitting

JUSTIFICATION: The study is the first to test consumer perceptions of health
warnings for e-cigarettes, providing evidence that is urgently needed to guide
regulatory action.
CORRESPONDING AUTHOR: Christine Czoli, BSc, PhD student, University of
Waterloo, School of Public Health & Health Systems, 200 University Ave. W.,
Waterloo, ON N2L3G1, Canada, Phone: 519-888-4567 x.31066, Email: cczoli@
uwaterloo.ca
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LEVELS OF NNAL AMONG CANADIAN TOBACCO USERS

rates and higher proportions of deaths attributed to smoking among AI/ANs than
among whites underscore the need for comprehensive tobacco control programs
that reach the AI/AN population.

Christine D. Czoli, BSc*, David Hammond, PhD, School of Public Health & Health
Systems, University of Waterloo, Canada

FUNDING: Funding was provided by the Centers for Disease Control and
Prevention, Office on Smoking and Health.
JUSTIFICATION: This study highlights the disparity in smoking rates between AI/
AN and white populations, the excess mortality suffered by the AI/AN population,
and the need for more effective tobacco control interventions in the AI/AN
population.

Background Tobacco-specific nitrosamines (TSNAs) are potent human
carcinogens found in tobacco smoke. At present, there are wide variations in
TSNA levels in cigarettes across countries. For instance, Canadian cigarettes
have significantly lower TSNA levels than US-blended cigarettes, including NNK
[4-(methylnitrosamino-1-(3-pyridyl)-1-butanone], due to the different tobacco
blend and curing process. However, the extent to which this variation translates
into differences in human exposure and risk remain unclear. The current study
sought to examine TSNA exposure at the population level by assessing nationally
representative measures of urinary NNAL [4-(methylnitrosamino)-1-(3-pyridyl)-1butanol], a metabolite of NNK, among Canadian tobacco users. Methods Urinary
measures of NNAL were collected as part of the Canadian Health Measures
Survey, conducted in 2007-2009, a nationally representative study of 5,604
Canadians. A sub-sample of 2,481 participants aged 12-79 were randomly selected
for the analysis of urinary nicotine metabolites and NNAL. 541 tobacco users were
identified based on a urinary cotinine concentration of 50 nanograms per millilitre or
higher and self-reported consumption of at least one cigarette per day. Geometric
mean concentration of urinary total NNAL was calculated for tobacco users.
Results The mean urinary total NNAL amongst Canadian tobacco users was 68
picograms per millilitre. Study findings indicated a significant relationship between
NNAL concentrations and urinary cotinine (p < 0.01). Conclusions The study
findings provide a nationally representative characterization of TSNA exposure
among Canadian tobacco users. These findings are consistent with US data and
experimental studies suggesting marked differences in TSNA exposure between
US and Canadian tobacco markets, despite similar patterns of tobacco use. In
the absence of epidemiological data, it is not known whether these differences in
exposure translate into differences in risk.

CORRESPONDING AUTHOR: Paul Mowery, , , Biostatistics, Inc., , 1738 Illehaw
Drive, Sarasota, FL 34239, United States, Phone: 404 358-4124, Email:
moweryp@bellsouth.net
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BUPROPION XL HAS THE SAME EFFECTIVENESS AND SIMILAR
SIDE EFFECT PROFILE AS BUPROPION SR WHEN USED FOR
SMOKING CESSATION AMONG CANCER PATIENTS
*Maher Karam-Hage, MD, Jason D. Robinson, PhD, Manu Sharma, MD, Janice A.
Blalock, PhD, Vance Rabius, PhD, and Paul M. Cinciripini, PhD
Background: Bupropion is a non-selective inhibitor of dopamine transporters
and norepinephrine transporters and an antagonist of neuronal nicotinic
acetylcholine receptors. Studies have shown that bupropion promotes smoking
cessation and reduces nicotine craving and other withdrawal symptoms. Bupropion
is available in three formulations: Immediate Release (IR), sustained release
(SR) and extended release (XL). The XL (once daily dosing) has equal efficacy
with the SR formulation (twice daily dosing) for treating depression. No studies
comparing the two formulations for the treatment of smoking have been published.
Methods: In a naturalistic open label study conducted at MD Anderson Cancer
Center’s Tobacco Treatment Program (TTP), we compared the effectiveness and
the side effect profile of the two formulations (SR vs. XL) in cancer patients who
were being treated for smoking. We analyzed 7-day point prevalence abstinence
at end-of treatment (EOT; 12-weeks) and at the 3- and 6-month follow-up periods.
The sample consisted of patients who were prescribed bupropion XL or SR alone
or in combination with nicotine replacement from September 2006 to November
2012. We also analyzed the side effect profile difference between the medications.
Results: A total of 406 patients were prescribed either bupropion SR or XL (75%
white; 58% female), 11.8% were lost to follow up (they were treated as smokers).
From the total sample, 136 (33.4%) received bupropion XL alone, 74 (18.2%)
received bupropion XL with NRT, while 117 (28.8%) received bupropion SR alone
and 79 (19.5%) received bupropion SR with NRT. Regardless of whether those
who took NRT were included, there were no significant differences in abstinent
rates at EOT or at 3 or 6 months follow up between XL and SR, using intent to treat
model. Further, there were no significant differences in spontaneously reported
side effect profiles between patients on XL compared with SR. Conclusion: Our
data did not reveal a difference between bupropion XL and SR formulations in
terms of effectiveness or side effect profiles among cancer patients attempting to
quit smoking.

FUNDING: This research was supported by the Canadian Institutes of Health
Research Training Grant in Population Intervention for Chronic Disease
Prevention: A Pan-Canadian Program (Grant #: 53893) (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: This study provides data on in vivo exposure to tobacco-related
carcinogens amongst Canadians, which is needed to accurately examine the
impact of these toxins on human health.
CORRESPONDING AUTHOR: Christine Czoli, BSc, PhD student, University of
Waterloo, School of Public Health & Health Systems, 200 University Ave. W.,
Waterloo, ON N2L3G1, Canada, Phone: 519-888-4567 x.31066, Email: cczoli@
uwaterloo.ca
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SMOKING ATTRIBUTABLE MORTALITY IN THE AMERICAN
INDIAN/ALASKA NATIVE POPULATION

FUNDING: No funding

*Paul D Mowery, Biostatistics, Inc.

JUSTIFICATION: If replicated, these findings would allow clinicians and
researchers to use once per day dosing instead of twice per day with same effectiveness and theoretically better adherence.

Smoking-attributable fractions and smoking-attributable deaths among AI/
AN and white populations were calculated for persons living in Indian Health
Service Contract Health Services Delivery Area counties in the United States.
Smoking prevalences are based on Behavioral Risk Factor Surveillance System
data. Relative risks are based on the Indian Health Service AI/AN–U.S. Mortality
Database. We examined differences in smoking-attributable mortality between AI/
AN and white populations for five major causes of smoking-related deaths and
for all-cause deaths during 2001- 2004 and 2005-2009, by sex and age. Results:
current smoker prevalence was higher among AI/ANs than among whites during
2001-2004 and 2005-2009. The largest difference was 18.0 absolute percentage
points, observed for men during 2001-2004. That difference had decreased to
10.6 percentage points by 2005-2009. Among women, the absolute difference in
current smoker prevalence was 8.8 percentage points during 2001-2004 and 13.2
percentage points during 2005-2009. Consistent with this higher prevalence, the
proportion of smoking-attributable deaths in the AI/AN population was higher than
in the white population during both time periods. Conclusions: Higher smoking

CORRESPONDING AUTHOR: Maher Karam-Hage, MD, Medical Director, UT
MDAnderson Cancer Center, Behavioral Science, 1155 Pressler St, Houston,
TX 77030, United States, Phone: 713-792-7113, Fax: 713-745-4286, Email:
maherkaram@mdanderson.org
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adjusted for covariates. Analyses used complex-sample weights to produce
unbiased population-level estimates. Results: As in 2001, Latinos in 2012 were
significantly more likely than Anglos to have made a past-year quit attempt (65.3%
vs. 50.7%) however this difference became attenuated and no longer significant
after adjustment age, sex, education, poverty status, health status, and number
of cigarettes smoked per day. In bivariate analysis, Anglos were nearly twice as
likely as Latinos to use NRT in the most recent quit attempt; however, there were
no Anglo-Latino differences in NRT use after adjustment for age, sex, education,
poverty status, health status, and number of cigarettes smoked per day. Among
past-year quit-attempters who were smoking ≥10 cigarettes per day, one-third used
NRT in the quit attempt among both Anglos and Latinos. There was no significant
Anglo-Latino difference in prescription medication use or counseling. Conclusions:
A substantial disparity in NRT underuse among Colorado Latino quit-attempters
appears to be overcome. Further research is needed to determine whether the
same trend has emerged nationally.

FORMATIVE RESEARCH FOR A SMOKE-FREE HOMES
INTERVENTION (SFH) FOR LOW-INCOME LATINO HOUSEHOLDS
*Lara S. Savas, Ph.D., *Patricia Dolan Mullen, DrPH, and Jazmine Cavazos,
MPH are all with the Center for Health Promotion and Prevention Research at
The University of Texas School of Public Health. Mel Hovell, Ph.D., and Jennifer
Jones, MPH are with the Center for Behavioral and Community Health at the San
Diego State University School of Public Health.
Background: Tobacco-related interventions for low income Latinos have largely
focused on cessation for individuals and not on eliminating smoking in homes
and vehicles. Aim: To collect qualitative data to help adapt a SFH intervention that
has succeeded in non-Hispanic families seeking United Way 211 referral services.
Method: We recruited convenience samples of smokers (n= 26) and non-smokers
(n= 18) who live with at least one person with a discordant smoking status in
Houston or San Diego. Interviews by bilingual, bicultural graduate students were
recorded, transcribed and translated. Analysis produced household profiles and
themes. Results: Samples were predominantly female, low education, Spanish
speakers. New themes were the role of inter-generational relationships, culture,
and communication patterns among household members. Storylines for novelas
were 1) non-smoking mother with a no-smoking ban whose more acculturated
teenage son smoked when she wasn’t home, 2) a woman’s strong ethic of respect
for her smoking partner or parent who pays the rent, 3) smokers’ respect for
smoking bans to protect children, and 4) nonsmokers’ deference for smokers as
guests, elders, and heads of household. Asking smokers to refrain from smoking
in homes or vehicles seemed to be confounded with asking them to quit smoking.
Protection of others’ health focused exclusively on young children, even when
respondents mentioned other smoking-related health conditions that affected
non-smoking adults. As with other groups we found misconceptions about “safe”
indoor smoking and approval of bans in public places. Conclusion: This research
provides insight into the importance of multigenerational household composition
to consider when adapting SFH intervention materials for low income Latinos.
Differences in acculturation and power dynamics within these households also
must be considered.

FUNDING: Colorado Department of Public Health & Environment
JUSTIFICATION: Public health efforts in Colorado should continue to promote
evidence-based treatments for smoking cessations including NRT use however
there is no longer the need to specifically focus on disparities between Anglos
and Latinos.
COORESPONDING AUTHOR: Rebecca Sedjo, University of Colorado Denver,
13001 East 17th Place, MS F519, Bldg 500, W6113, Aurora, CO, 80045, United
States, Phone: 303-724-5243, Email: rebecca.sedjo@ucdenver.edu
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SMOKING PATTERNS AMONG YOUNG ADULTS: WIDENING
GAMPS BETWEEN STUDENTS AND NONSTUDENTS
Katherine A James2, Yaqiang Li2, Jennifer Patnaik2, Rebecca L. Sedjo, PhD1,2,
Arnold Levinson, PhD MJ1,2 1 Department of Community and Behavioral Health,
Colorado School of Public Health, University of Colorado Denver, 13001 E. 17th
Place, Aurora, CO. 2 University of Colorado Cancer Center, University of Colorado
Denver, 13001 E. 17th Place, Aurora, CO.

FUNDING: This work was funded thanks to a National Cancer Institute (NCI) grant.
JUSTIFICATION: This research provides insight into the importance of multigenerational household composition to consider when adapting SFH intervention
materials for low income Latinos.

Background: Young adults ("YA," aged 18-24 years) are an important target
population for tobacco control because they have the highest smoking rates
compared to other ages and because roughly half of regular smoking prevalence
emerges during this developmental period. Smoking prevalence in the adult
population as a whole is much higher among those with lower socioeconomic status
(SES) than it is among other adults, but this pattern is not well established among
young adults. The current study compared YA smoking behaviors between students
and nonstudents, using newly available state-level data. Methods: The Attitudes
and Behaviors Survey (TABS) on Health is a random cross-sectional populationlevel telephone survey conducted every three to four years. YA respondent
data were analyzed from survey years 2001 (n=1312), 2008 (n=739), and 2012
(n=1424). Design-based chi-squared tests were used to compare students vs.
nonworking nonstudents vs. working nonstudents on smoking prevalence, number
of cigarettes smoked per day, quit attempts, cessation strategies, and outcomes.
Analyses used complex-sample weights and design-based analytic methods to
produce approximately unbiased population-level estimates. Results: Between
2001 and 2012, overall smoking prevalence declined among young adults in
Colorado, but the decline was significant only among students. Nonstudents
smoking rates were roughly twice as high as student smoking rates, and the gap
widened from 2001 (40.7% vs. 24.0%) to 2012 (38.4% vs. 18.0%) as nonstudent
rates held steady while student rates declined. In 2012, nonstudents were also
less likely than students to have made a past-year quit attempt (62.7% vs. 69.9%)
and more likely to use chewing tobacco (6.2% vs. 1.5%). Working nonstudents
were more likely than students to allow smoking in their personal vehicles (49.4%
vs. 27.8%) and homes (9.4% vs. 4.4%). Conclusions: Although smoking declined
during 2001-12 among college-aged students in a U.S. state, it remained severely
elevated across the period among nonstudent young adults. Engagement of this
population in smoking cessation remains a priority public health concern.

CORRESPONDING AUTHOR: Jazmine Cavazos, MPH, Research Associate,
University of Texas School of Public Health, Center for Health Promotion and
Prevention Research, 7000 Fannin, houston, TX 77030, United States, Phone:
713-500-9673, Email: Jazmine.A.Cavazos@uth.tmc.edu
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IS THE LATINO-ANGLO NRT GAP CLOSING? PRELIMINARY
EVIDENCE FROM COLORADO
Rebecca L. Sedjo, PhD1,2, Yaqiang Li PhD, MPH1,2, Katherine James, PhD4,
Jennifer L. Patnaik, PhD3*, Arnold Levinson, PhD MJ1,2 1. Department of
Community and Behavioral Health, Colorado School of Public Health, University
of Colorado Denver, 13001 E. 17th Place, Aurora, CO. 2. University of Colorado
Cancer Center, University of Colorado Denver, 13001 E. 17th Place, Aurora, CO.
3. Department of Epidemiology, Colorado School of Public Health, University of
Colorado Denver, 13001 E. 17th Place, Aurora, CO. 4. Department of Family
Medicine, School of Medicine, University of Colorado Denver, 12631 E. 17th
Place, Aurora, CO.
Background: Evidence-based treatments for smoking cessation are generally
underutilized among nonwhite and socioeconomically disadvantaged smokers.
In 2001, a Colorado population-level survey found that Latino smokers reported
higher prevalence of quit attempts than Anglos but were less likely to use nicotine
replacement therapy (NRT). The current study investigated the status in 2012 of
this and related disparities in cessation behaviors among Latinos and Anglos.
Methods: The Attitudes and Behaviors Survey (TABS) on Health is a random
cross-sectional population-level telephone survey conducted every three to four
years. In 2012, the sample (n=14,998) included 318 Latino and 2032 Anglo current
smokers or past-year quitters. Bivariate and multiple logistic regression were used
to evaluate associations between ethnicity and factors known to influence smoking
cessation, such as provider advice to quit, NRT use, prescription medication
use (i.e., bupropion, varenicline), and counseling; multivariate analyses were

FUNDING: Colorado Department of Public Health and Environment
JUSTIFICATION: This research identifies a sub-population of young adults to
target for anti-smoking campaigns
COORESPONDING AUTHOR: Katherine A James, University of Colorado,
Anschutz Medical Campus, Mail Stop F542, 13001 East 17th Place, Aurora, CO,
80045, United States, Phone: 303-724-9721, Email: Kathy.James@ucdenver.edu
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rate significantly greater than 15% was set as a target to merit further development
and further evaluation. Methods: Data were automatically collected by the app and
uploaded to the server between August 2012 to August 2013. After consent was
obtained, participants’ socio-demographic characteristics, cigarette consumption,
history of quit attempts, and weekly expenditure on cigarettes were assessed on
registration. Logins and abstinence were recorded following the target quit date.
Participants were included in the analysis if they were aged 16 years or over,
smoked cigarettes at the time of registration, had set a quit date on or after the
current date, and had used the app at least once on or after their target quit date.
The primary outcome measure was having logged into the app and recorded
abstinence for at least 28 days. Users who ceased logging in were considered
to have resumed smoking. Results: 1,170 smokers met the inclusion criteria.
The 28-day abstinence rate was 18.9% (95% CI 16.7%-21.2%). Compared with
smokers in England trying to stop unaided, SF28 users tended to be younger,
more likely to be female, more likely to be in non-manual occupations, smoke more
cigarettes per day and spend more on cigarettes. Users who lasted 28 days after
the quit date averaged 8.5 logins. Conclusion: The short-term success rate and
usage patterns of SF28 suggest that it may aid in smoking cessation and merits
further development and evaluation.

SMOKERS ARE LESS LIKELY TO VOTE: RESULTS FROM A
COLORADO POPULATION-BASED SURVEILLANCE SYSTEM
Jennifer L. Patnaik*, PhD1, Yaqiang Li, MS, PhD2,3, Katherine A. James, PhD,
MSCE4, Rebecca L. Sedjo, PhD2,3, Arnold H. Levinson, PhD MJ2,3 1 Department
of Epidemiology, Colorado School of Public Health, University of Colorado Denver,
13001 E. 17th Place, Aurora, CO. 2 University of Colorado Cancer Center,
University of Colorado Denver, 13001 E. 17th Place, Aurora, CO. 3 Department of
Community and Behavioral Health, Colorado School of Public Health, University
of Colorado Denver, 13001 E. 17th Place, Aurora, CO. 4 Department of Family
Medicine, University of Colorado Denver, 13001 E. 17th Place, Aurora, CO.
Background: A few studies have found that smokers express less trust in
government and lower membership in organizations than nonsmokers. We
analyzed newly available cross-sectional data from a U.S. state to see whether
smoking status was associated with voting in a presidential election, trusting
people generally, or trusting various social institutions. Methods: The Attitudes and
Behaviors Survey (TABS) on Health is a random cross-sectional population-level
telephone survey conducted every three to four years. In 2012, a randomly chosen
sub-sample (n=5,222 of 14,998) completed an interview section on voting behaviors
and attitudes. The sub-sample was categorized by smoking status (current daily,
current nondaily, former+never ("nonsmokers")), and analyzed descriptively and
in logistic regression models. Analyses used complex-sample methods to obtain
approximately unbiased population-level estimates. Results: Voting was most
common among nonsmokers and least common among daily smokers (74.9% of
daily smokers, 83.3% of nondaily smokers, 89.9% of nonsmokers). Adjusted for
potential confounders, daily smokers remained significantly less likely to vote than
nonsmokers (OR=0.55, 95%CI: 0.34-0.91); nondaily smokers did not differ from
nonsmokers (OR=1.32, 95%CI: 0.58-3.01). Daily smokers were also significantly
less likely to feel that most people could be trusted (36.5%) than nondaily smokers
(42.6%) and nonsmokers (55.1%) (p<0.0001), and had less trust in businesses,
the police, the government, the criminal justice system, lawyers, financial
institutions, and Wall Street. Conclusions: In a U.S. state, active daily smoking
predicted nonvoting behavior and greater mistrust of people and institutions.
Further research is needed to determine whether the findings are temporally or
geographically limited, explore underlying mechanisms, and learn how the result
might help inform smoking cessation initiatives.

FUNDING: The research was conducted at University College London, London,
UK. This project was funded by National Centre of Smoking Cessation and
Training (NCSCT), London, England.
CORRESPONDING AUTHOR: Harveen Ubhi, PhD candidate, PhD candidate,
CAPHRI School for Public Health and Primary Care and 1Cancer Research UK
Health Behaviour Research Centre, University College London, WC1E 6BT, UK,
, Flat 4, 29 Abbey Road. St. Johns Wood. London. NW8 9AU, London, London
NW8 9AU, United Kingdom, Phone: 00447891340056, Email: harveenk26@
gmail.com

FUNDING: Funding for the surveillance was received by the Colorado Department
of Public Health and Environment
JUSTIFICATION: To better understand attitudes and behaviors regarding social
capital and trust between smokers and nonsmokers.
COORESPONDING AUTHOR: Jennifer Patnaik, University of Colorado Denver,
14156 Fairwind Lane, Broomfield, CO, 80023, United States, Phone: 303-3963284, Email: jennifer.patnaik@ucdenver.edu
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A PRELIMINARY EVALUATION OF A SMARTPHONE APPLICATION
TO AID SMOKING CESSATION (SF28)
Harveen K. Ubhi, M.Sc., Cancer Research, UK Health Behaviour Research Centre,
University College London, London, UK and Department of General Practice,
CAPHRI School for Public Health and Primary Care, Maastricht University
Medical Centre, Maastricht, the Netherlands; Susan Michie, D.Phil., Department
of Clinical Effectiveness and Health Psychology, Centre for Outcome Research
and Effectiveness, University College London, London, UK; Daniel Kotz, Ph.D.,
Cancer Research, UK Health Behaviour Research Centre, University College
London, London, UK and Department of General Practice, CAPHRI School for
Public Health and Primary Care, Maastricht University Medical Centre, Maastricht,
the Netherlands; Wai C. Wong, B.Sc. and Robert West, Ph.D., Cancer Research,
UK Health Behaviour Research Centre, University College London, London, UK
Background and Aims: Smartphone ‘apps’ are potentially wide-reach, very
low-cost aids to smoking cessation but no evaluations have been published to
date. SF28 (SmokeFree28) is an app that sets smokers a target of achieving
28 days smoke free as a platform for lasting abstinence. It provides users with
a graphic depiction of progress towards that goal and a toolbox of supportive
applications to help them achieve it. This study aimed to provide a preliminary
evaluation of SF28 in terms of short-term abstinence rate, characteristics of users
and their usage patterns. Based on population-level data, a 4-week abstinence
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JUSTIFICATION: The rapid spread and growing prevalence of electronic
cigarettes worldwide demands a science-based response, including details of
nicotine delivery and abuse liability, that can inform practice and policy.

ELECTRONIC CIGARETTES: CURRENT STATE OF KNOWLEDGE
AND FUTURE RESEARCH

CORRESPONDING AUTHOR: Suchitra Krishnan-Sarin, Ph.D., Associate
Professor, Yale University School of Medicine, Psychiatry, S208, 34 Park Street,
New Haven, CT 6519, United States, Phone: 2039747595, Email: suchitra.
krishnan-sarin@yale.edu

Chair: Suchitra Krishnan-Sarin, Ph.D., Yale University School of Medicine
Presenters: Thomas Eissenberg, Ph.D., Virginia Commonwealth University, Erin
Sutfin, Ph.D., Wake Forest School of Medicine, Suchitra Krishnan-Sarin, Ph.D.,
Christopher Bullen, M.B.Ch.B., M.P.H., Ph.D., The University of Auckland
Discussant: Dorothy Hatsukami, Ph.D., University of Minnesota

SYM1B

Electronic Nicotine Delivery Systems (ENDS) or electronic-cigarettes (ECIGS),
which deliver nicotine in vapor form are rapidly gaining popularity and are
perceived as a safer alternative to cigarette use. In order to understand the public
health impact of ECIGS it is imperative that we develop a better understanding
of population-wide use patterns, perceptions regarding use, and the abuse
liability of this nicotine delivery system. This symposium will provide an overview
of existing and emerging, quantitative and qualitative evidence on ECIGS. Dr.
Thomas Eissenberg will present data on the acute effects of ECIGS in adults, with
a specific focus on individual variability in puff topography and nicotine delivery. Dr.
Erin Sutfin will present evidence on trends in ECIGS use over time in a large young
adult sample, with a specific focus on demographics of users and non-users, as
well as reasons for use. Dr. Krishnan-Sarin will present data on use patterns in
middle and high school students, and qualitative perceptions regarding use in
middle and high school students and college-aged young adults. Dr. Chris Bullen
will present an overview of the current evidence for the use of e-cigarettes to assist
adult smokers with cessation, with a specific focus on surveys of users, population
monitors, clinical studies of withdrawal and evidence from two recent randomized
trials. The discussant, Dr. Dorothy Hatsukami will provide a summary of the current
state of knowledge regarding ECIGS and importantly lead a discussion on future
directions for research.

ELECTRONIC CIGARETTE USE OVER TIME BY COLLEGE
STUDENTS
Erin L. Sutfin, Ph.D.*; Beth A. Reboussin, Ph.D.; Cynthia Suerken, M.S., Kimberly
Wagoner, Dr.P.H., M.P.H., John Spangler, M.D., M.P.H., and Mark Wolfson, Ph.D.
Wake Forest School of Medicine
Background: Electronic cigarettes, or e-cigarettes, deliver nicotine in vapor
form, eliminating the combustion of conventional cigarettes. While extant evidence
suggests electronic cigarettes pose fewer health risks than conventional cigarettes
for the individual user, population-level effects must also be considered. Critical to
an understanding of the public health impact is the extent to which e-cigarettes
are used to quit smoking or to maintain nicotine addiction by using e-cigarettes in
places where smoking is not allowed. The goal of this study was to assess trends
in e-cigarette use over time, including use a quit aid and dual use with cigarettes,
in a large sample of college students. Method: We recruited a cohort of 3,146
first-semester college students from 11 colleges in NC and VA (64% recruitment
rate). Tobacco users and males were oversampled. Students completed online
surveys on their tobacco use over 5 consecutive semesters (80% retention rate).
Results: Slightly over half of the cohort are males, reflecting our oversampling.
Most are White (85.6%) and non-Hispanic (94.3%). Among the full sample, the
weighted prevalence of lifetime e-cigarette use increased at all waves, from 2.6%
in fall 2010 to 9.6% in fall 2012. Among current cigarette smokers (past 30 days),
rates of e-cigarette use increased at every wave (14.5% at Wave 1). By the 5th
wave, 43% of current cigarette smokers had tried an e-cigarette and 9.6% were
dual users (past month use of e-cigarettes and conventional cigarettes). We also
assessed e-cigarette use among former cigarette smokers, and found by wave
5, only 16.7% had tried an e-cigarette. Additionally, only 20% of current cigarette
smokers reported using an e-cigarette as a quit aid. Conclusions: Rates of lifetime
use of electronic cigarettes by the 5th wave of data collection were higher in this
sample of college students than have been reported in other studies, including
national studies. These results suggest that e-cigarette use is more common
among current than former smokers, and e-cigarettes are not commonly used as
a quit aid by this population.

JUSTIFICATION: This symposium will use multiple disciplines including experimental and clinical trial research in adults, and survey and focus group research in
young adults and adoelscents, to understand the current state of knowledge about
electronic cigarettes.
CORRESPONDING AUTHOR: Suchitra Krishnan-Sarin, Ph.D., Associate
Professor, Yale University School of Medicine, Psychiatry, S208, 34 Park Street,
New Haven, CT 6519, United States, Phone: 2039747595, Email: suchitra.
krishnan-sarin@yale.edu

SYM1A

ACUTE EFFECTS OF ELECTRONIC CIGARETTES IN ADULTS:
NICOTINE DELIVERY AND ABUSE LIABILITY

FUNDING: Research reported in this abstract was supported by National Institutes
of Health under Award Number R01CA141643.

Thomas Eissenberg*, Ph.D., Virginia Commonwealth University, Richmond,
Virginia

JUSTIFICATION: This paper will provide much-needed data on young adults¬í
patterns of electronic cigarette use, including dual use and use as a quit aid, to
help determine the public health impact of electronic cigarettes and inform policy
and practice.

“Electronic cigarettes” (ECIGs) heat a nicotine-containing solution to produce
vapor for inhalation. However, little is known regarding the acute effects of the
inhaled vapor, including its ability to deliver nicotine, suppress tobacco abstinence
effects, and support continued use/abuse. This presentation provides a state-ofthe science overview of extant data on the acute effects of ECIG across a variety of
populations and methods. Particular reference will be made to factors influencing
between-subject and cross-study variability in nicotine delivery. For example, in
Vansickel & Eissenberg (2013) experienced ECIG users evidenced substantial
nicotine delivery, on average, during a laboratory session. However, inspection
of the individual data show that some of these users experienced only negligible
nicotine delivery. Similar variability is apparent when the individual data are
inspected in related work (e.g., Dawkins & Corcoran, 2013). In addition, because
previous reports indicate that the puff topography of experienced ECIG users
differs significantly from that of cigarette smokers (e.g., double the puff duration;
Farsalinos et al., 2013), and that puff duration influences vapor nicotine content
(Shihadeh et al., 2013) preliminary results will be presented from the first study
of experienced ECIG users that included detailed analysis of puff topography,
including critical variables such as puff volume and flow rate during each puff.
Data directly relevant to the abuse liability of ECIGs will also be discussed. The
presentation will conclude with future directions for research as well as the public
health implications of results as they stand today.

CORRESPONDING AUTHOR: Suchitra Krishnan-Sarin, Ph.D., Associate
Professor, Yale University School of Medicine, Psychiatry, S208, 34 Park Street,
New Haven, CT 6519, United States, Phone: 2039747595, Email: suchitra.
krishnan-sarin@yale.edu
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ELECTRONIC CIGARETTE USE: PERCEPTIONS AND USE
PATTERNS AMONG MIDDLE AND HIGH SCHOOL YOUTH AND
YOUNG ADULTS
Suchitra Krishnan-Sarin, Ph.D.*; Grace Kong, Ph.D., Deepa Camenga, M.D., Dana
Cavallo, Ph.D., and Meghan Morean, Ph.D. Yale University School of Medicine
Electronic-cigarettes (ECIGS), which deliver nicotine in vapor form are
rapidly gaining popularity among younger smokers and there is concern that
experimentation with these nicotine delivery devices will lead to nicotine addiction,
continued use of ECIGS and other tobacco products. It is critical to develop a
better understanding of perceptions regarding use, and use patterns among
these high risk smokers. We examined perceptions regarding ECIG use among

FUNDING: This work was supported by USPHS grant P50DA036105
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adolescents between the ages of 12 and17 and young adults between the ages
of 18 and 25. For this we completed 18 focus groups with 139 middle and high
school-aged adolescents and college-aged young adults, grouped by smoking
status and gender. Results suggest that all groups were familiar with ECIGS and
reported social influences as the primary reason for initiation. Participants said that
the appeal of ECIGS was related to flavors, ease of access, and lack of restrictions
on use. Deterrents to use included cost, unknown health risks, similarity to a
cigarette, and parental disapproval. Those who smoked cigarettes and had tried
ECIGS reported that they were not as satisfying as cigarettes. With regards to
prevalence rates, earlier evidence indicated that the prevalence of past 30 day
ECIG use among high school smokers increased from 0.9% in February, 2010 to
2.3% in June, 2011 (Camenga et al., 2013). Surveys are evaluating current use
patterns among middle and high schools and colleges. Recent evidence collected
in May, 2013 from two CT high schools indicates a further increase in rates;
specifically, of 1486 students (females: 48%, age: M=16.1, SD=1.2,) 85.4% were
aware of e-cigarettes, 13.4% have ever tried it, 6.7% have used it in the past 30
days. Of those who reported using e-cigarettes in the past 30 days, average days
of use was 9.61 (SD =11.01). Of those who have never tried an e-cigarette, 3.4%
reported intention to use. E-cigarette use rates differed by smoking status and
gender; non-smokers had the lowest and current smokers had the highest rates.
This evidence indicates high awareness about ECIGS among youth and continued
increases in rates of use.

the type and intensity of behavioral support provided, and other methodological
challenges and considerations such as greater attrition in the control group, length
of follow-up, and verification of abstinence.
FUNDING: This study was conducted while the first author was employed by
The University of Auckland. Funding for the ASCEND trial, on which much of this
paper draws, was through a project grant (HRC 10/243) from the Health Research
Council of New Zealand.
JUSTIFICATION: The findings will be highly pertinent to current debates on policy
and regulatory development and in clinical practice regarding e-cigarettes.
CORRESPONDING AUTHOR: Suchitra Krishnan-Sarin, Ph.D., Associate
Professor, Yale University School of Medicine, Psychiatry, S208, 34 Park Street,
New Haven, CT 6519, United States, Phone: 2039747595, Email: suchitra.
krishnan-sarin@yale.edu

SYM2

THE SCIENCE OF TOBACCO WITHDRAWAL: TRANSLATING
ACROSS PRE-CLINICAL, HUMAN LABORATORY, CLINICAL, AND
EPIDEMIOLOGIC RESEARCH PERSPECTIVES

FUNDING: Research reported in this abstract was supported by National Institutes
of Health under Award Number P50DA009241.

Chair: Adam M. Leventhal, Ph.D., University of Southern California
Presenters: Andre Der-Avakian, Ph.D., University of California San Diego; Peter
S. Hendricks, Ph.D., University of Alabama at Birmingham; Andrea H. Weinberger,
Ph.D., Yale University School of Medicine; and Adam M. Leventhal, Ph.D.
Discussant: David G. Gilbert, Ph.D., Southern Illinois University

JUSTIFICATION: Developing an understanding of perceptions regarding use, and
use patterns, of e-cigarettes among youth and young adults is key to developing
interventions and policies designed to prevent initiation of use among this young
group of smokers.

Tobacco withdrawal—the constellation of symptoms and signs that occur
upon discontinuation of chronic tobacco use—is central to theories of tobacco
addiction motivation and is a key target in smoking cessation treatment. New
advances in the science of tobacco withdrawal are emerging within a diverse
variety of disciplines. However, the failure to integrate across disparate scientific
perspectives has limited the translation potential of tobacco withdrawal research,
with regard to forward translation from basic knowledge to clinical and populationlevel applications as well as back translation from clinical and population science
to basic knowledge. The focus of this symposium is to integrate and discuss
new research on tobacco withdrawal by translating across several scientific
perspectives: (a) pre-clinical animal models; (b) human laboratory studies; (c)
clinical research; and (d) epidemiologic surveys. Collectively, this symposium
will present novel research on withdrawal’s underlying mechanisms, phenotypic
variations, impact on smoking behavior, and distribution in the population. The
session will begin with the chair briefly reviewing the withdrawal concept and its
significance for nicotine and tobacco research. Then, Dr. Der-Avakian will present
data from a preclinical study demonstrating that diminished reward responsiveness
reflects a valid phenotypic expression of nicotine withdrawal in rats that can be
reversed via nicotine administration. Dr. Leventhal will present data from a human
laboratory study of pharmacologic, cognitive-expectancy, and sensorimotor
influences on expressions of tobacco withdrawal and smoking behavior during
acute smoking abstinence. Dr. Hendricks will present data from a clinical study
that carefully characterized tobacco withdrawal manifestations in the first 4-hr of
abstinence and their prediction of cessation outcomes. Dr. Weinberger will present
data on the distribution of withdrawal symptoms across demographic strata from
a population-based epidemiologic study of U.S. adults. Finally, Dr. Gilbert will
summarize and integrate the four presentations and lead a discussion with a view
toward forward and back translation.

CORRESPONDING AUTHOR: Suchitra Krishnan-Sarin, Ph.D., Associate
Professor, Yale University School of Medicine, Psychiatry, S208, 34 Park Street,
New Haven, CT 6519, United States, Phone: 2039747595, Email: suchitra.
krishnan-sarin@yale.edu

SYM1D

DO E-CIGARETTES ASSIST ADULT SMOKERS TO QUIT? AN
OVERVIEW OF THE EVIDENCE
Chris Bullen, M.B.,Ch.B.,M.P.H.,Ph.D.*1, Natalie Walker, Ph.D.1, and Hayden
McRobbie, M.B.,Ch.B., Ph.D.2, 1National Institute for Health Innovation, The
University of Auckland; 2Wolfson Institute for Preventive Medicine, Queen Mary
University of London
Since e-cigarettes first became widely available in 2004, the question of their
effectiveness at assisting people to quit smoking has been of considerable interest
to smokers, healthcare providers, policymakers, and researchers alike. While there
has been a large amount of supportive anecdotal evidence from smokers who
have abstained from smoking since using e-cigarettes, relatively little objective
research addressing the issue of cessation efficacy has been undertaken.
Relevant studies have included e-cigarette user and smoker surveys, in-depth
interviews with users, and trials of the effects of e-cigarettes on withdrawal and
craving, and on nicotine delivery. These have pointed to potential for e-cigarettes
as a means to assist in smoking cessation. To date, two randomized controlled
trials on the use of e-cigarettes in cessation have been published. In one trial
conducted among 300 smokers unwilling to quit, nicotine e-cigarettes were
compared to placebo e-cigarettes over a 12 month period with cessation and
smoking reduction endpoints; in the other cessation trial, 657 smokers wanting to
quit were randomised to 13 weeks of nicotine e-cigarettes, placebo e-cigarettes, or
nicotine patches and followed over 6 months from their quit date. Results from both
studies showed modest quit rates, comparable with those of nicotine replacement
therapy when used with minimal behavioural support. Both also found moderate
reductions in cigarette consumption. In both trials nicotine delivery was low and
devices were unreliable. In this paper we discuss the role of e-cigarettes in smoking
cessation drawing on the findings from these studies. Study strengths, limitations,
and implications will be considered, in particular in regard to study designs and
conduct, including choice of study population, selection of interventional products
(e.g., ability of the interventional device to deliver nicotine reliably and efficiently),

JUSTIFICATION: This interdisciplinary symposium will discuss tobacco withdrawal
research, with regard to forward translation from basic knowledge to clinical
and population-level applications as well as back translation from clinical and
population science to basic knowledge
CORRESPONDING AUTHOR: Adam Leventhal, University of Southern California,
2250 Alcazar St., CSC 240, Los Angeles, CA 90033, United States, Phone: 323442-8222, Email: adam.leventhal@usc.edu
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with a focus on adherence interventions, for smokers trying to maintain abstinence
(Dr. Schlam). Finally, Dr. Glynn will provide a synthesis and further discussion of
these findings and the guiding theory and methods.

E-CIGARETTES AND THE END GAME: IS THIS THE ROAD
FORWARD?

JUSTIFICATION: This research represents the use of a cutting edge methodology
that facilitates the development of effective treatments for smokers that are
designed to be provided and then implemented in real-world primary care clinics,
thereby facilitating their translation into real-world use.

Session Chairs: Phillip Gardiner, Dr.P.H., Tobacco Related Disease Research
Program, University of California Office of the President and Judith Prochaska,
Ph.D., Department of Medicine, Stanford University
Presenters: Neal Benowitz, M.D., School of Medicine, University of California
San Francisco, Natalie Walker, Ph.D., School of Population Health, University of
Auckland, New Zealand, Rachel Grana, Ph.D., M.P.H., University of California San
Francisco

CORRESPONDING AUTHOR: Megan Piper, Ph.D., University of Wisconsin,
Madison, Center for Tobacco Research and Intervention, 1930 Monroe St.,
Madison, WI 53711, United States, Phone: 608-265-5472, Email: mep@ctri.wisc.
edu

Increasingly, e-cigarettes are dominating discussions in the tobacco control
research arena. Even though there are no studies on the long term health effects
of these products, still many in the field are hailing e-cigarettes as a healthier
alternative to regular tobacco cigarettes. Moreover, many studies show that people
using e-cigarettes as cessation devices continue to use regular tobacco products.
Yet, many in the field are convinced that e-cigarettes are far superior and more
acceptable than NRT and other pharmaceuticals for tobacco cessation. With the
proliferation of ‘end-game” discussions, the question of e-cigarettes role in ending
the supremacy of tobacco products has become a critical question; a burning issue,
if you will. To address this matter, Dr. Neal Benowitz, will argue that substituting
e-cigarettes for regular cigarettes AND tapering down the nicotine levels in regular
cigarettes is the road forward for the smoking cessation movement. Dr. Benowitz
will assert that this dual strategy, if adopted, would have tremendous public health
benefits. Dr. Natalie Walker will review both her own research and the studies of
others on smoking cessation efforts that have used e-cigarettes. Dr. Stan Glantz
will discuss the problem of “dual use” of e-cigarettes and regular tobacco cigarettes,
drawing on his own data and that of other published studies. All presenters will be
asked to comment on the “vision” that Dr. Benowitz will lay out at the opening,
including its practicality. This session with be moderated by Drs. Phillip Gardiner
and Judith Prochaska, with Dr. Gardiner opening the session by painting a broad
picture of a fundamentally altered tobacco / nicotine landscape and Dr. Prochaska
introducing each speaker and moderating the Q and A that follows.

SYM8A

RECRUITING AND ENGAGING SMOKERS IN TREATMENT IN
A PRIMARY CARE SETTING: DEVELOPING A CHRONIC CARE
MODEL IMPLEMENTED THROUGH A MODIFIED ELECTRONIC
HEALTH RECORD
Michael C. Fiore*, M.D., M.P.H., M.B.A., David Fraser, M.S., Bruce A. Christiansen,
Ph.D., Megan E. Piper, Ph.D. and Timothy B. Baker, Ph.D., University of Wisconsin,
Madison
Almost 35 million U.S. smokers visit primary care clinics annually, creating a
need and opportunity to identify such smokers and engage them in evidencebased smoking treatment. The goal of this research is to examine the feasibility
and effectiveness of a chronic care model of treating tobacco dependence when
it is integrated into primary care systems using electronic health records (EHRs).
We worked with 11 primary care clinics to modify their EHRs so that identified
smokers would be invited to receive smoking treatment. Specifically, the modified
EHR prompted primary care clinic staff rooming patients to invite patients who
smoke to participate in a tobacco treatment program whether they wanted to quit
smoking or just wanted to cut down. Interested participants were electronically
referred to the research office via the EHR, and participants were then screened
over the phone, and eligible participants were invited to attend their first visit at
their primary care clinic. Of the 113,243 patients who had a clinic visit during study
recruitment, 17,078 (15%) were identified as smokers. More than 65% of the
identified smokers were invited to participate, and 12.4% of all smokers enrolled
in treatment—30% in smoking reduction and 70% in cessation treatment. Among
smokers who visited these primary care clinics, we found that younger smokers
were less likely to receive an invitation to participate and older smokers were more
likely to decline the invitation. Smokers with Medicaid insurance had the highest
rates of current smoking and the highest rates of not receiving the treatment
invitation. These results suggest that the chronic care model developed for treating
tobacco dependence, integrated into the primary care system through the EHR,
has the potential to engage up to 4.3 million smokers in treatment a year. However,
there are significant implementation barriers that need to be addressed so that all
smokers are offered appropriate treatment at every clinic visit.

SYM8

ENGINEERING AND TRANSLATING TREATMENT FOR ALL
SMOKERS IN PRIMARY CARE SETTINGS
Chair: Robin J. Mermelstein, Ph.D., University of Illinois, Chicago
Presenters: Michael C. Fiore, M.D., M.P.H., M.B.A., Jessica W. Cook, Ph.D.,
Megan E. Piper, Ph.D., and Tanya R. Schlam, Ph.D., University of Wisconsin,
Madison
Discussant: Thomas J. Glynn*, M.A., M.S., Ph.D., American Cancer Society
We remain far from reaching the 2020 National Health objective of reducing
smoking prevalence among adults in the United States to 12%. The overarching
goal for this research is to engineer highly effective smoking interventions and
accelerate their dissemination. Tobacco dependence is a chronic disease, but
there are no comprehensive chronic care treatments that (1) address all phases
of smoking cessation, and (2) provide treatment for all smokers regardless of
their treatment phase. Delivering such chronic care treatment to all smokers in
primary care requires that there be an evidence-based treatment for every phase
of cessation and requires that every smoker be engaged in treatment seamlessly
and cost-effectively. Research presented at this symposium will focus on the
use of cutting edge methodology (Multiphase Optimization Strategy [MOST],
Phase-Based Model of Cessation) to engineer effective treatments for smokers
who are, and are not, ready to quit at the time of their primary care visit. Further,
we will discuss how the electronic health record (EHR) can be used to seamlessly
implement such treatments in primary care. Thus, this research addresses how
the marriage of cutting edge methodology and health information technology can
guide the development and evaluation of effective phased-based treatments and
permit their efficient delivery in healthcare. Dr. Mermelstein (Chair) will introduce
the symposium by providing background on the goals of the research, the chronic
care treatment model, and how to translate these findings into real-world practice.
Dr. Fiore will present research on the use of the EHR to facilitate treatment
engagement in real-world clinics. Subsequent talks will focus on the experimental
screening of multiple intervention components for (1) the Motivation Phase, for
smokers not yet ready to quit (Dr. Cook), (2) the Preparation and Cessation
Phases, for smokers motivated to quit (Dr. Piper), and (3) the Maintenance Phase,

FUNDING: This research was supported by grant 9P50CA143188 from the
National Cancer Institute to the University of Wisconsin-Center for Tobacco
Research and Intervention; by grant 1K05CA139871 from NIH; and by the
Wisconsin Partnership Program.
JUSTIFICATION: This research illustrates how smoking treatment can be
efficiently translated to real-world use by modifying the electronic health record.
CORRESPONDING AUTHOR: Megan Piper, Ph.D., University of Wisconsin,
Madison, Center for Tobacco Research and Intervention, 1930 Monroe St.,
Madison, WI 53711, United States, Phone: 608-265-5472, Email: mep@ctri.wisc.
edu
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JUSTIFICATION: Results will help to inform policymakers regarding how to craft
policies which regulate youth access to cigarettes.

THE AVAILABILITY OF ELECTRONIC CIGARETTES IN US RETAIL
OUTLETS, 2012: RESULTS OF TWO NATIONAL STUDIES

CORRESPONDING AUTHOR: Sharon Lipperman-Kreda, Ph.D., Research
Scientist, 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

Shyanika W. Rose*1, Dianne Barker2, Heather D’Angelo1, Jidong Huang3, Frank
Chaloupka3, and Kurt M. Ribisl1,4, 1Department of Health Behavior, University
of North Carolina at Chapel Hill, 2Barker Bi-Coastal Health Consultants, Inc.,
Calabasas, CA, 3Institute for Health Research and Policy, University of Illinois at
Chicago, 4Lineberger Comprehensive Cancer Center, University of North Carolina
at Chapel Hill

PA9-4

THE IMPACT OF THE TOBACCO RETAIL OUTLET ENVIRONMENT
ON ADULT CESSATION ATTITUDES AND BEHAVIORS AND
DIFFERENCES BY NEIGHBORHOOD SOCIOECONOMIC STATUS

Since their introduction to the US market in 2007, electronic cigarette (‘ecigarette’) awareness and use has grown rapidly. Currently, these products are
relatively under-regulated and heavily marketed as both smoking cessation
tools and for use in situations where smoking is banned. Little is known about
the variation in availability of e-cigarettes across areas with different levels of
tobacco taxes and smokefree air policies. This paper looks at US retail availability
of e-cigarettes and the factors at the store, neighborhood, and policy levels
associated with it. In-person store audit data come from two national samples of
stores in the contiguous US that sell tobacco products (‘tobacco retailers’) collected
in 2012. Study 1 collected data from a nationally representative sample of tobacco
retailers (n=2165). Study 2 collected data from tobacco retailers located in school
enrollment zones for a nationally representative samples of 8th, 10th, and 12th
grade public school students as part of the Bridging the Gap Community Obesity
Measures Project (n=2,415). Studies collected data on e-cigarette availability
and predictors of availability at the store, neighborhood/school catchment, and
policy levels. Nationally, in 2012, e-cigarette retail availability was 34% in study 1
and 31% in study 2. In study 1 and 2, tobacco stores and pharmacy/drug stores
were more likely to sell e-cigarettes than beer, wine, and liquor stores. Price of
traditional (‘analog’) cigarettes was inversely related to e-cigarette availability
(Study 2). Retail availability of e-cigarettes was more likely in store neighborhoods
with higher median household income (Study1). Stores in states with an ALA
Smokefree Air grade of F vs Grade A states had increased likelihood of having
e-cigarettes. Currently, the availability of e-cigarettes appears to be more likely in
areas with weak tax and smokefree air policies. Given the substantial availability of
e-cigarettes at tobacco retailers nationwide and the largely unsubstantiated health
profile and marketing claims, states and localities should regulate the sales and
marketing of e-cigarettes at point of sale (POS).

Jennifer Cantrell, Dr.P.H., M.P.A.1, Andrew Anesetti-Rothermel, M.P.H.2, Jennifer
Pearson, Ph.D.2, Haijun Xiao, M.S.1, Donna Vallone, Ph.D, M.P.H.1, and Tom
Kirchner, Ph.D.2, 1Research & Evaluation, Legacy Foundation, 2Schroeder
Institute, Legacy Foundation
The ready availability of cigarettes in the retail environment may be a serious
deterrent to reducing smoking prevalence. Nearly one-third of smokers report
they would either quit or cut down if cigarettes were not available within walking
distance of their residence or usual activities. We examined the impact of tobacco
retail outlet concentration on cessation cognitions and behaviors over time across
multiple U.S. regions and assessed differences in effects by neighborhood
socioeconomic status. The sample consisted of 2,388 baseline smokers from the
Legacy Longitudinal Cohort Survey, a nationally representative cohort followed
over three waves from 2008 to 2010. Generalized estimating equations were used
to examine cessation cognitions and behavior (30-day abstinence) over time in
relation to the proximity, count, and density of tobacco retail outlets across 8 broad
metropolitan areas of the U.S. Tract-level outlet density and the number of outlets
within 1 kilometer from home residence were associated with reduced cessation
activity among all smokers. Smokers in higher poverty neighborhoods who lived
further from a retail outlet were over 2 times more likely to be abstinent than those
living closer to an outlet. A greater number of outlets within 500 meters from home
residence reduced abstinence by 30% among smokers in poorer areas. This is
the first study to examine outlet density and proximity across multiple and diverse
geographic regions in the U.S. Findings suggest that cessation activity may be
undermined by the widespread availability of tobacco outlets near smokers’
residence and smokers in low SES areas may be most influenced by the proximity
and number of outlets closest to their homes. Cessation activity among smokers
may be undermined by the current landscape of tobacco retailing in the U.S.,
which helps ensure that cigarettes are easier to access than products and services
that help smokers quit.

FUNDING: Study 1: Maximizing State & Local Policies to Restrict Tobacco
Marketing at Point of Sale (Grant Number: U01 CA154281) Study 2: Monitoring
and Assessing the Impact of Tax and Price Policies in the U.S. (Grant number:
U01 CA154248)
JUSTIFICATION: JUSTIFICATION: States and localities should regulate the sales
and marketing of e-cigarettes at POS and continue to monitor the effects of tax and
smokefree air policies on availability of this rapidly emerging product.

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 #HHSN271201100027C. Funding for the primary data collection was
provided by the American Legacy Foundation. The views and opinions expressed
in this presentation are those of the authors only and do not necessarily represent
the views, official policy or position of the US Department of Health and Human
Services or any of its affiliated institutions or agencies.

CORRESPONDING AUTHOR: Scott Leischow, Mayo Clinic, 13400 E. Shea Blvd,
Scottsdale, AZ 85259, United States, Phone: (480) 301-4186, Email: leischow.
scott@mayo.edu

EMERGING SCIENCE ON E-CIGARETTES

JUSTIFICATION: This study can inform tobacco outlet licensing and zoning
policies, particularly in low SES communities.

PA10-1

CORRESPONDING AUTHOR: Jennifer Cantrell, DrPH, Director, Legacy
Foundation, Research & Evaluation, 1724 Massachusetts Avenue, Washington,
DC 20009, United States, Phone: 202 454 5798, Email: jcantrell@legacyforhealth.
org

USE OF E-CIGARETTES AND ALTERNATIVE TOBACCO
PRODUCTS BY INDIVIDUALS WITH MENTAL HEALTH
CONDITIONS
Sharon Cummins*1, Gary Tedeschi1, Mark Myers1,2, and Shu-Hong Zhu1,
1
University of California, San Diego, 2VA San Diego Healthcare System
Tobacco-related morbidity and mortality are disproportionately high among
individuals with Mental Health Conditions (MHC) due to high smoking prevalence
rates. Little is known about this population’s use of electronic cigarettes
(e-cigarettes) or other tobacco products such as snus or hookah. As high
consumers of cigarettes, smokers with MHC may consider using alternative forms
of nicotine delivery. Increasingly popular, e-cigarettes are designed to resemble
standard cigarettes but provide nicotine without combustion. Of particular interest,
they have even been marketed on websites as a way to manage depression and
anxiety. Examination of the use of e-cigarettes and other tobacco products by
individuals with MHC will provide essential information for the regulation of these
48
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products. This study used a population survey with a national probability sample
(N=10,041). Respondents self-reported diagnoses of anxiety disorder, depression,
or other mental health condition. They were asked if they had ever used or were
current users of various tobacco products (cigarettes, snus, hookah, etc.) with
special emphasis on e-cigarettes, where they had heard about them, whether they
had used them and why, and their likelihood of using them in the future. Individuals
with MHC were more likely to have tried e-cigarettes (14.8%) and be current users
of them (3.1%) than those without MHC (6.6% and 1.1%, respectively). MHC
were more susceptible to future use of e-cigarettes (21.4% vs. 10.1%), although
the difference was only significant among current smokers (60.5% vs. 45.3% for
smokers with and without MHC, respectively). Smokers with and without MHC
used e-cigarettes for the same reasons: they believe them to be effective quitting
aids and safer than regular cigarettes. Individuals with MHC were more likely to
smoke cigarettes (30.9%), cigars (8.3%), and cigarillos (7.5%), and to use snus
(2.1%) than those without MHC (16.7%, 4.8%, 3.2%, and 0.5%, respectively) but
no more likely to use hookah or chewing tobacco. This presentation will discuss
the implications of the findings for smoking-related health disparities.

JUSTIFICATION: EVALUATION IN THE REDUCTION IN EXPOSURE TO
SELECTED HARMFUL AND POTENTIALLY HARMFUL CONSTITUTUENTS
AFTER USE OF TOBACCO HEATING SYSTEM 2.1 (THS 2.1)
CORRESPONDING AUTHOR: gerard emilien, pmi, quai jeanrenaud 5, neuchatel,
2000, Switzerland, Phone: 0041582422715, Email: gerard.emilien@gmail.com

PA10-3

ELECTRONIC CIGARETTE USE AND WILLINGNESS TO USE
APPROVED NICOTINE REPLACEMENT FOR CESSATION
Robert C. McMillen*1,2, Jonathan P. Winickoff1,3, Karen M. Wilson1,4, Regina
Shaefer1, and Jonathan D. Klein1, 1AAP Richmond Center, 2Mississippi State
University, 3Massachusetts General Hospital for Children, 4University of Colorado
School of Medicine

FUNDING: Supported by a grant from the National Cancer Institute (U01CA154280).

In the absence of sufficient data and FDA regulation, electronic cigarettes
are controversial with regard to cessation of cigarette smoking. We examined
cessation activity among current cigarette smokers and the use of electronic
cigarettes. Data for this study are from the 2012 Social Climate Survey of Tobacco
Control, which applied a mixed-mode phone and web-based survey to obtain a
representative sample of US adults. Current smokers (n = 490) who had made at
least one quit attempt in the past year were more likely to have tried an electronic
cigarette (45.4%) than smokers who had not made a quit attempt (36.4%), p=.045.
Current smokers who have tried the electronic cigarette were more willing to use
an approved nicotine replacement medication (70.1%) compared to those who
have not tried the electronic cigarette (53.8%), p <.001. In multivariable analysis, a
quit attempt in the past year (OR=1.8, 95% CI = 1.2 - 2.6) and use of the electronic
cigarette (OR=1.9, 95%CI 1.3-2.9) remained significant predictors of willingness
to use approved nicotine replacement medication, controlling for education, age,
race, region, and age. Our results indicate that cigarette smokers who want to quit
are more willing to try multiple approaches, perhaps in the hope that at least one
approach will be effective. Electronic cigarette use is an important predictor for
wanting FDA-approved nicotine replacement medications. Clinicians may struggle
with messaging around electronic cigarette use; however, they may consider, while
counseling about cessation, that patients who have used these products may be
more willing to use FDA-approved nicotine replacement medications for cessation.

JUSTIFICATION: The appeal of e-cigarettes and alternate tobacco products to
individuals with mental health conditions can be used to inform regulation of these
products and their potential to increase or decrease health disparities.
CORRESPONDING AUTHOR: Sharon Cummins, Ph.D., Assistant Professor,
Univ of CA, San Diego, Family and Preventive Medicine, 9500 Gilman Drive, La
Jolla, CA 92093, United States, Phone: 858-300-1046, Fax: 858-300-1099, Email:
scummins@ucsd.edu

PA10-2

REDUCED EXPOSURE TO HARMFUL AND POTENTIALLY
HARMFUL SMOKE CONSTITUENTS AFTER FIVE DAYS OF USE
OF A CANDIDATE MODIFIED RISK TOBACCO PRODUCT: THE
TOBACCO HEATING SYSTEM 2.1
P. Picavet*1, C. Haziza1, G. De La Bourdonnaye1, G. Baker1, J. Ancerewicz1, K.
Jarus-Dziedzic2, and F. Ludicke1, 1Philip Morris International R&D, Neuchatel,
Switzerland, 2MTZ Clinical Research, Warszawie, Poland

FUNDING: The American Academy of Pediatrics Julius B. Richmond Center of
Excellence, funded by grants from the Flight Attendant Medical Research Institute
and the American Legacy Foundation.
Justification: Clinicians may struggle with messaging around electronic cigarette
use, however they may consider, while counseling about cessation, that patients
who have used these products may be more willing to use FDA-approved nicotine
replacement medications for cessation.

OBJECTIVE: To evaluate the reduction in exposure to selected harmful
and potentially harmful constituents (HPHCs) after 5 days of ad libitum use of
Tobacco Heating System 2.1 (THS 2.1) compared to smoking conventional
cigarettes (CC). The following biomarkers of exposure (BoExp) were measured as
primary objectives: Carboxyhemoglobin (carbon monoxide), S phenylmercapturic
acid (benzene), monohydroxybutenyl mercapturic acid (1,3-butadiene), and
3-hydroxypropylmercapturic acid (acrolein). Additional BoExp were measured
and safety was monitored. METHODS: An open-label, randomized, controlled,
2-arm parallel group design was used in this confinement study in 40 healthy
smokers aged between 21 and 65 years. After admission, smokers smoked CC
for 2 days (baseline) and were subsequently randomized to continuing to smoke
CC, or switched to THS 2.1 for 5 consecutive days. Smokers were allowed to
smoke ad libitum. BoExp and cytochrome P450 1A2 (CYP1A2) activities were
measured using validated methods. Twenty-four hour urine was collected to
evaluate the levels of urinary BoExp. This study was conducted according to GCP
and is registered in ClinicalTrials.gov, number NCT01780714. RESULTS: At the
end of the 5-day exposure, the reduction in the levels of primary BoExp (urinary
BoExp expressed as concentration adjusted for creatinine) in the THS 2.1 arm as
compared to CC, ranged from 72.1% to 93.0%. Differences between the 2 arms
were statistically significant and were observed within 24hours of starting use of
THS 2.1. Nicotine equivalent excretion at baseline and at the end of exposure
were similar for THS 2.1 (12.1 and 12.3 mg/g creatinine, respectively) and were
slightly increased for CC (12.4 and 14.2 mg/g creatinine, respectively). Average
daily consumption increased by 27.1% from Day 1 to Day 5 for the THS 2.1 arm,
and by 12.9% for the CC arm. No serious or severe adverse events were reported.
CONCLUSIONS: Exposure to HPHCs was significantly reduced in subjects
switching from CC to THS 2.1, as compared to subjects who continued smoking
CC for 5 days.

CORRESPONDING AUTHOR: Robert McMillen, PhD, Associate Professor,
Mississippi State University, Social Science Research Center, One Research
Park, Starkville, MS 39759, United States, Phone: 662.325.2742, Email: rcm19@
msstate.edu

PA10-4

CURRENT RATES OF ELECTRONIC NICOTINE DELIVERY
SYSTEMS (ENDS) AMONG YOUTH
Jessica M. Rath*, Ph.D., M.P.H., C.H.E.S.1,3, Jennifer Pearson, Ph.D., M.P.H.2,
Valerie F. Williams, M.A., M.S.1, Amanda Richardson, Ph.D.2,3, Andrea C. Villanti,
Ph.D., M.P.H.2,3, and Donna M. Vallone, Ph.D., M.P.H.1,3, 1Department of Research
and Evaluation, Legacy, 2The Schroeder Institute for Tobacco Research and Policy
Studies, Legacy, 3Department of Health, Behavior and Society, Johns Hopkins
Bloomberg School of Public Health
Use of e-cigarettes, also known as electronic nicotine delivery systems (ENDS),
has recently increased significantly among adults. Prevalence among youth is less
reported on a national level. The purpose of the study was to provide an up-to-date
look at the magnitude of the increase by examining changing trends in ENDS use
among youth ages 13-18 from 2011 through 2013 using two surveys: (1) the 2011
National Youth Tobacco Survey (NYTS; N=14,901) and (2) the June 2013 Legacy
Media Tracking Online survey (LMTO; N=1,006). The prevalence of ENDS use
and dual use of ENDS and cigarettes were compared. Correlates of ENDS use

FUNDING: PMI
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were identified in each sample. The two samples were similar in overall prevalence
of current youth cigarette smoking rates and demographic characteristics (age,
race, and ethnicity). Ever and current (past 30-day) ENDS use more than doubled
from the 2011 NYTS sample (ever = 3.6%; current = 1.2%) to the 2013 LMTO
sample (ever = 9.4%; current = 4.8%). The rate of dual use of ENDS and cigarettes
also increased across surveys. Among past 30-day cigarette smokers in the
NYTS, 16.2% reported ever use of ENDS and 5.7% reported current ENDS use.
In the LMTO study, ENDS ever use among past 30-day smokers increased to
39.3% and 24% of current cigarette smokers also reported current ENDS use.
Among current ENDS users, ever smoking was 90.6% in 2011 and 84.3% in
2013. In a multivariable analysis, correlates of current ENDS use in both samples
included age, current smoking status, and the number of close friends who smoke
cigarettes. The NYTS 2012 rates of ENDS use among 6th-12th graders reported
by the Centers for Disease Control fall between the NYTS 2011 and LMTO 2013
rates presented in this study, corroborating the pattern of increasing ever and
current use of ENDS among adolescents. For example, the rate for ever ENDS
use in the NYTS 2011 was 3.6%, 6.8% in the NYTS 2012 and 9.4% in the 2013
LMTO. ENDS sales are estimated to approach $2 billion by the end of 2013 and
more than $10 billion by 2017. Given the rapid increase in ENDS use among
youth, rapid surveillance is needed to monitor uptake of ENDS and poly use of
ENDS and other tobacco products.

EFFECTS OF SOLVENT AND BATTERY OUTPUT VOLTAGE ON
NICOTINE LEVELS RELEASED FROM ELECTRONIC CIGARETTES
Leon Kosmider, Pharm.D.*1, Andrzej Sobczak, Ph.D.1, Jakub Knysak, Pharm.D.2,
and Maciej L. Goniewicz, Ph.D.3, 1Institute of Occupational Medicine and
Environmental Health and Medical University of Silesia, Sosnowiec, Poland,
2
Medical University of Silesia, Sosnowiec, Poland, 3Roswell Park Cancer Institute,
Buffalo
Significance: There are hundreds of e-cigarettes brands on the market
currently and it is difficult to generalize about e-cigarettes as a single device.
The engineering of e-cigarettes varies with respect to types of nicotine solutions,
the capacity of the cartridges containing the solution, the nature of the heating
element and battery, the resistance of the heater, the battery output voltage, and
the types of additives and flavorings. The aim of this study was to examine how the
battery output voltage and the nicotine solvent affect amount of nicotine released
from e-cigarette to the vapor. Materials and Methods: In the laboratory settings,
we measured how much nicotine was released to the vapor with 15 puffs from
e-cigarette. Vapors were generated from the most popular e-cigarette in Poland
(eGo3 Twist model, Volish brand) using an automatic smoking machine with
following puffing conditions: puff duration 2 sec., intervals between puffs 17 sec.,
and puff volume 50 mL. E-cigarette contained 18 mg/mL nicotine dissolved in three
different solvents: vegetable glycerin (VG), propylene glycol (PG), or a mixture
of VG and PG (50:50). The e-cigarette battery output voltage was also changed
during the experiments (from 3.2 to 4.8 volts). Nicotine was absorbed in a set of
washing bottles with methanol and analyzed with gas chromatography. Results:
When low battery output voltage was used (3.2 volts), the amounts of nicotine
released with 15 puffs from VG, VG/PG and PG were 0.46, 0.59, and 1.21 mg,
respectively. However, when the battery output voltage was increased to 4.8 volts,
the same amounts of nicotine were released from all solvents (1.27±0.06 mg/15
puffs). Conclusions: We found that nicotine solvent and battery output voltage
affect nicotine amounts released in the vapor from e-cigarette. The nicotine
content in e-cigarette is thus only one of the factors contributing to nicotine levels
delivered to users. Different e-cigarette models provide different nicotine delivery
to vapor which is not directly related to nicotine content in a product.

FUNDING: This study was funded internally by Legacy.
JUSTIFICATION: Given the rapid increase in ENDS use among youth, rapid
surveillance is needed to monitor uptake of ENDS and poly use of ENDS and
other tobacco products.
CORRESPONDING AUTHOR: Jessica Rath, PhD, MPH, Director, Legacy,
Research and Evaluation, 1724 Massachusetts Ave. NW, Washington, DC 20036,
United States, Phone: 2024545772, Email: jrath@legacyforhealth.org
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COMPARISON OF DEPENDENCE ON ELECTRONIC CIGARETTES
AND REGULAR CIGARETTES IN A LARGE SAMPLE OF E-CIG
USERS

FUNDING: This work was supported by the Institute of Occupational Medicine and
Environmental Health, Sosnowiec, Poland

Jonathan Foulds, Ph.D.*, Susan Veldheer, M.S., R.D., Jessica Yingst, and Shari
Hrabovsky, R.N., M.S.N., Penn State University, College of Medicine, Hershey,
PA, USA

JUSTIFICATION: The findings of this study will be used by: 1) regulatory agencies
to implement standards for accurate labeling of nicotine content in e-cigarettes,
2) users of the products, and 3) researchers when designing clinical trials with e
cigarettes.

Background: Electronic cigarettes are becoming increasingly popular but little
is known about their safety or dependence potential. Aim: The aim of this study
was to develop a brief questionnaire measure of nicotine dependence suitable
for use across products, and to compare dependence on cigarettes with e-cigs.
Methods: In phase one a dependence questionnaire was developed based on
questions that have proven useful in assessing dependence/predicting abstinence
in previous research with cigarette smokers, and questions were piloted in a
smoking cessation trial and in face-to-face interviews with e-cig users. In phase
two, 2368 current users of e-cigs (who were all ex-regular cigarette smokers, 75%
male, 92% white, 40% with at least a degree) completed a 200-question online
survey about their e-cig use, including 10 items designed to assess their previous
dependence on cigarettes and the identical 10 items, worded to assess their
current dependence on e-cigs.Results: The 10-item cigarette dependence index
(scores 0-20) was piloted in a smoking cessation trial (n=225) and was a significant
predictor of CO-validated abstinence at 28-day follow-up. In the survey of e-cig
users, dependence on e-cigs was significantly lower than it had been on cigarettes
(8.6 v 14.9, p<0.0001). The mean e-cig dependence score was significantly higher
in those using e-cig liquid with a nicotine concentration greater than 18 mg/ml as
compared with those using lower nicotine concentrations (p<0.001). Conclusion:
It is feasible to develop a brief cigarette dependence questionnaire that can be
adapted for other nicotine products by a simple change in wording referring to the
product. Current e-cig users are significantly less dependent on e-cigs than they
were on cigarettes prior to switching.

CORRESPONDING AUTHOR: Andrzej Sobczak, prof, Institute of Occupational
Medicine and Environmental Health, Chemical Hazards and Genetic Toxicology,
Koscielna 13, Sosnowiec, 41-200, Poland, Phone: +4832266088, Email:
andsobcz@poczta.onet.pl

INNOVATIONS IN BEHAVIORAL TREATMENTS
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ECONOMIC REVIEW OF TOBACCO INTERVENTIONS TO REDUCE
TOBACCO USE: A COMMUNITY GUIDE SYSTEMATIC REVIEW
Mona Patel*, M.P.H., Sajal Chattopadhyay, Ph.D., and David Hopkins, M.D.,
M.P.H., Centers for Disease Control and Prevention
The Community Preventive Services Task Force recently recommended mobile
phone-based interventions, quitline interventions, and reducing tobacco user¬ís
out-of-pockets costs (ROPC) for evidence-based treatments as effective ways
to increase tobacco use cessation. The purpose of this review is to evaluate
the economic evidence of these 3 tobacco cessation interventions. Faced with
limited resources, it is important to understand the financial resources required to
implement an intervention and to compare how dollars invested relate to the public
health outcome [e.g., quality adjusted life years saved (QALYs)] and associated
savings. The literature search period covered the date of inception of the database
through July, 2012. To allow comparability across interventions and assess costeffectiveness, cost per additional quit outcomes were converted to cost per QALYs.
Cost-effectiveness estimates were assessed in comparison to a conservative
threshold of $50,000 per QALY saved. The search identified 27 studies (1- mobile

FUNDING: Penn State University, Cancer Institute, Social Sciences Research
Institute & CTSI.
JUSTIFICATION: This questionnaire may be useful in comparing dependence
across products.
CORRESPONDING AUTHOR: Jonathan Foulds, PhD, Professor, Penn State
University, Public Health Sciences, 500 University Drive, Hershey, PA 17033,
United States, Phone: 7174616659, Fax: 7175310480, Email: jfoulds@psu.edu
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Weibo. With a customized crawler, we collected all messages which contained the
Chinese keyword ¬ì???¬î (English: electronic cigarettes) and ranged from 2-26
- 2012 to 7-31 - 2013. The raw dataset included 8283 records. After eliminating
duplicated messages and irrelevant messages (the messages that do not contain
explicit feedback of ENDS consumers), a sample of 240 messages were analyzed
in terms of type and frequency of health effects. Results: A total of 82 different
symptoms due to ENDS use were found in our sample. In these symptoms, 30 were
positive, 42 were negative, and 10 were neutral. The symptom mentioned by most
messages was ¬ìENDS addiction¬î with 13 messages, followed by ¬ìnausea¬î
with 9 messages, ¬ìchoke¬î with 5 messages, ¬ìsweet taste¬î with 5 messages,
and ¬ìdizziness¬î with 5 messages. Conclusions: To the best of our knowledge,
this is the first attempt to analyze the Chinese social media to document the health
effects reported by ENDS consumers. The results of our study showed that social
media provides a useful resource for assessing how ENDS use affects public
health in China, which would help the public health authorities better educate
the ENDS consumers and make appropriate regulatory decisions to ensure the
product safety of ENDS in China.

RECRUITMENT AND RETENTION OF AMERICAN INDIAN
SMOKERS INTO A CULTURALLY-TAILORED SMOKING
CESSATION STUDY
Won S. Choi*, Ph.D., University of Kansas Medical Center; Laura Beebe, Ph.D.;
Melanie Johnson, M.Ed.; Michelle Hopkins, B.S., University of Oklahoma Health
Science Center; Baljit Kaur, MBBS, M.P.H.; K. Allen Greiner, MD, M.P.H.; Theresa
Shireman, Ph.D.; Hung-Wen Yeh, Ph.D.; Myrietta Talawyma; and Christine Daley,
Ph.D., University of Kansas Medical Center.
American Indians have the highest smoking rates of the major racial/ethnic
groups in the United States. Furthermore, this underserved population has very
low smoking cessation and abstinence rates. To date, few studies have focused
on methods to encourage smoking cessation among American Indian smokers.
The current study is an ongoing group randomized controlled trial to examine the
efficacy of a culturally-tailored smoking cessation program, ¬ìAll Nations Breath
of Life.¬î We randomized 28 groups per site (8 smokers per group) to tailored or
non-tailored intervention for a total sample size of 448 American Indian smokers at
two centers. We present the recruitment rate and the barriers for recruitment and
retention in this population. The quarterly recruitment target for this study was 45
participants and of the 9 quarters of potential recruitment, we reached the target in
5 of the quarters. Initial delay in the recruitment of participants across both centers
(University of Kansas Medical Center and the University of Oklahoma Health
Science Center) was related to the time required to obtain tribal approvals. In
addition, we encountered challenges related to training of facilitators and resistance
of a few tribes to adopt a randomized trial design. Finally, the delay from initial
screening to randomization of participants caused some smokers to lose interest
in the program, which also impacted recruitment. The major reasons for lack of
retention included phone numbers being disconnected, change of home addresses
and/or phone numbers, child/family care responsibilities, transportation, intensity
of the program (especially first 3 months), and coordination of the meeting day/
time for each group member. Although we will reach our enrollment target of 448
total American Indian smokers, delays in the initial recruitment and maintenance
of our target recruitment rate have presented challenges in conducting this study.
Lessons learned from these challenges will inform future studies with this priority
population.

FUNDING: This work was supported by the following grants: The National Natural
Science Foundation of China, Grant No. 71103180, 91124001 and 91024030, and
The Ministry of Health, Grant No. 2012ZX10004801 and 2013ZX10004218.
JUSTIFICATION: This study could help public health authorities gain a better
understanding of ENDS use and inform regulatory decision making.
CORRESPONDING AUTHOR: Daniel Zeng, Institute of Automation, Chinese
Academy of Sciences, The State Key Laboratory of Management and Control for
Complex Systems, No.95 ZhongGuanCun East St, HaiDian Dist, Beijing, 100190,
China, Peoples Republic of, Phone: +86-10-82544789, Fax: +86-10-82544789,
Email: dajun.zeng@ia.ac.cn

POS1-3

THE IMPACT OF VARIATION OF HOOKAH COMPONENTS ON
CHEMICAL AND PHYSICAL EMISSIONS
R. R. Kroeger*1, M.C. Brinkman1, S.S. Buehler1, S.M. Gordon1, H. Kim1, K.M.
Cross1, A. Ivanov1, M.E. Tefft1, C. Saeger1, E. Sharma2, and P. I. Clark2, 1Tobacco
Exposure Research Laboratory, Battelle, Columbus, OH; 2University of Maryland,
College Park, MD

FUNDING: Funding for this research was provided by National Cancer Institute
(R01 CA141618). Additional funding was provided by the National Institute of
Minority Health and Health Disparities, P20MD004805 (Daley). Its contents are
solely the responsibility of the authors and do not necessarily represent the official
views of the sponsoring organizations.

To investigate the effects of hookah components on the chemical and physical
properties of hookah smoke, we used machine smoking and a human puffing
regimen obtained from subjects smoking a standard research grade hookah
configuration. Topographies from ten subjects smoking the standard hookah in
three separate laboratory sessions showed that hookah puffing varied throughout
a session, with more frequent and larger puffs in the first ten minutes. Each
subject¬ís topography was separated into tertiles and all puffing parameters
were averaged by tertile to produce a single topography: 32 puffs (0.72 L volume,
4.6 s duration) for the first 11.2 min, 42 puffs (0.46 L, 3.6 s) for the remaining
22.6 min, for a total puffing volume of 42.4 L. The hookah was machine smoked
in a controlled chamber similar in size and ventilation to a small residential
bathroom (2.45 m3, 1.5 hr-1). Mainstream and sidestream smoke (MS and SS)
was continuously monitored for each of four different hookah configurations
(standard and 3 variations) to examine the impact of heat source (charcoal vs.
electric coal), hose length (150 vs. 225 cm), and screen (foil with small holes vs.
sheet metal with large holes) on particulate, semi-volatile, and volatile organic
compound (SVOC and VOC) emissions. SS VOCs (acetonitrile, acrylonitrile,
benzene, 1,3-butadiene, 2,5-dimethylfuran and isoprene) were quantified using
a proton transfer reaction-mass spectrometer, and carbon monoxide (CO) was
quantified using an environmental CO monitor. MS particle size distribution
was measured and particulate was collected using an electrical low pressure
impactor. Fine and ultrafine particulate were chemically extracted and MS SVOCs,
including the tobacco-specific nitrosamines, benzo[a]pyrene, pyrene, nicotine, and
quinoline were quantified. For the standard hookah configuration, SS benzene and
acetaldehyde reached peak levels of ~0.2 ppm, and CO peak levels were more
than 1,000 times greater (~500 ppm), well above the acute exposure threshold
for experiencing CO exposure symptoms. Total mass of each chemical emitted in
MS and SS showed differences across the four different hookah configurations.

JUSTIFICATION: Effective culturally-tailored smoking cessation programs are
needed to address the high prevalence of smoking among American Indians.
CORRESPONDING AUTHOR: Won Choi, PhD, Professor, University of Kansas
Medical Center, Preventive Medicine and Public Health, 3901 Rainbow Blvd.,
Kansas City, KS 66160, United States, Phone: 913-588-4742, Fax: 913-588-8505,
Email: wchoi@kumc.edu
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HEALTH-RELATED EFFECTS REPORTED BY ELECTRONIC
NICOTINE DELIVERY SYSTEMS (ENDS) USERS IN CHINESE
SOCIAL MEDIA
Kainan Cui1,2, Xiaolong Zheng2,3, Daniel D. Zeng2,4, and Scott J. Leischow*5, 1Xi’an
Jiaotong University, Shaanxi, China; 2The State Key Laboratory of Management
and Control for Complex Systems, Institute of Automation, Chinese Academy
of Sciences, Beijing, China; 3Dongguan Research Institute of CASIA, Cloud
Computing Center, Chinese Academy of Sciences, Dongguan, China; 4Department
of Management Information Systems, University of Arizona, Tucson, USA; 5Mayo
Clinic, Scottsdale, USA
Background: China, with a smoking population of over 350 million, is the largest
potential market for electronic nicotine delivery systems (ENDS). Despite the
importance of understanding the health effects caused by ENDS use in China,
related scientific research and surveillance efforts are sparce. The question on how
ENDS use may affect the public health in China needs urgent investigation. This
study aims to document the health effects of ENDS use in China by performing
an analysis of messages in Chinese social media. Methods: The data source of
our study is one of the most popular Chinese microblogging sites called Sina

FUNDING: Funding for this project was provided by an award from NIH-National
Cancer Institute (R01 CA133149, Clark) and a sub-award from University of
Maryland School of Public Health to Battelle .
JUSTIFICATION: This work has public health implications in that (1) hookah
smoking involves two different chemistries (the burning of charcoal and heating of
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Conclusion: Our findings suggest a need for effective and affordable smoking
cessation medications in China because pharmacies in China currently have little
involvement in helping tobacco users quit smoking.

GENDER-BASED VIOLENCE AND ITS ASSOCIATION WITH
SMOKING AMONG WOMEN IN OHIO APPALACHIA

FUNDING: This project was funded by The Ohio State University College of Public
Health Professional Development and Travel Awards.

Julianna M. Nemeth*1, M.A., Tiffany L. Thomson1, Ph.D., Bo Lu1, Ph.D., Amy E.
Bonomi2, Ph.D., M.P.H., and Mary Ellen Wewers1, Ph.D., M.P.H., 1The Ohio State
University, 2Michigan State University

JUSTIFICATION: This study has implications on the new approaches to control
tobacco use and promote smoking cessation in China, and it may also has implications on tobacco control policy in China.

Background: Intimate partner and sexual violence, herein called gender-based
violence, are associated with smoking. Gender-based violence and smoking are
risk factors for cervical cancer. Women in Ohio Appalachia experience cervical
cancer and smoke at higher rates than women elsewhere in Ohio. However, little
is known about (1)women’s life course exposure to gender-based violence,or
(2)the association between gender-based violence exposure and smoking
among women in Ohio Appalachia. The purpose of this study is to describe life
course prevalence of intimate and/or sexual violence in Ohio Appalachia, and
to examine the association between exposure and smoking. Methods: We aim
to recruit 400 adult women, residing in 3 Ohio Appalachian counties, by random
selection utilizing a postal household sampling frame. Interviewers administer a
cross-sectional survey. Results: 347 have completed interviews (51 yrs. mean
age; 87.8% health insured; 24.4% with B.A. or higher education; 20.5% current
& 23.0% former smokers). 54.8% of women have experienced intimate partner
and/or sexual violence at some point in their lives (49.9% emotional abuse, 20.2%
physical abuse, 32.3% sexual abuse). Among the total sample, 5.2% of women
were exposed to gender-based violence at age 12 or younger, 14.2% between the
ages of 13 to 17, 47.6% since turning age 18, and 4.9% in the past year. There
is a significant association between exposure to any form of intimate or sexual
violence throughout life and current smoking (OR: 3.0, p<0.001); 74.6% of current
smokers reported gender-based violence exposure. Ever smoking is significantly
associated with gender-based violence exposure at age 12 or younger (OR:
2.7, p=0.04), at ages 13 to 17(OR: 2.1, p=0.02), and since turning 18 (OR: 3.4,
p<0.001). Discussion: Over 1 in 2 women in the three Ohio Appalachian counties
studied have experienced intimate partner and/or sexual violence at some point
during their lives. Among current smokers, 3 of 4 report lifetime gender-based
violence exposure--their unique needs as survivors of intimate and/or sexual
violence should be considered when developing population-specific smoking
cessation interventions.

CORRESPONDING AUTHOR: Ling Wang, MPH, Graduate Research Associate,
The Ohio State University, College of Public Health, 1070 Carmack Road,
columbus, OH 43202, United States, Phone: 3177013604, Email: wang.3347@
osu.edu
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CONTENT AND YOUTH ACCESS OF ELECTRONIC CIGARETTE
VIDEOS ON YOUTUBE
Chuan Luo1, Xiaolong Zheng1,2, Daniel D. Zeng1,3, and Scott J. Leischow*4,
1
The State Key Laboratory of Management and Control for Complex Systems,
Institute of Automation, Chinese Academy of Sciences, Beijing, China; 2Dongguan
Research Institute of CASIA, Cloud Computing Center, Chinese Academy of
Sciences, Dongguan, China; 3Department of Management Information Systems,
University of Arizona, USA; 4Mayo Clinic, Scottsdale, Arizona, USA
Background: As the most popular video sharing website in the world, YouTube
has the potential to reach and influence a huge audience, especially the youth.
This study aims to gain a better understanding of what e-cigarette messages
people are being exposed to and assess the youth access to these e-cigarette
videos on YouTube. Methods: Researchers identified the top 20 search results
on YouTube by relevance and view count for the following search terms:
“electronic cigarettes”, “e-cigarettes”, “ecigarettes”, “ecigs”, “smoking electronic
cigarettes”, “smoking e-cigarettes”, “smoking ecigarettes”, “smoking ecigs”. A
sample of 196 unique videos was coded for overall portrayal and genre. Main
topics covered in e-cigarette videos were recorded and video statistics and viewer
demographic information were documented. The youth access to e-cigarette
YouTube videos was determined by assessing whether YouTube permits youth
viewing of these videos. Results: Among the 196 unique videos, 94% (n=185)
were “pro” to e-cigarettes and 4% (n=8) were neutral, while there were only 2%
(n=3) that were “anti” to e-cigarettes. The top 3 most prevalent genres of videos
were advertisement, user sharing, and product review. 84.3% of “pro” videos
contained Web links for e-cigarette purchase. 71.4% of “pro” videos claimed that
e-cigarettes were healthier than conventional cigarettes. Audience was primarily
from the United States, the United Kingdom, and Canada and “pro” e-cigarette
videos were watched more frequently and rated much more favorably than “anti”
ones. Males and females of 13-17 years were among the main audience of two
“pro” e-cigarette videos. None of the e-cigarette videos in the sample had blocked
youth viewing. Conclusions: The vast majority of information on YouTube about
e-cigarettes promoted their use and depicted the use of e-cigarettes as socially
acceptable. YouTube does not restrict youth from viewing e-cigarette videos. It is
critical to develop appropriate health campaigns to inform e-cigarette consumers
of potential harms associated with e-cigarette use and take action to ensure that
YouTube does not become a vehicle for e-cigarette promotion to youth.

FUNDING: Julianna Nemeth has received pre-doctoral fellowship funding through
the Behavioral Cooperative Oncology Group Center for Symptom Management
and the Walther Cancer Foundation. This analysis is an extension of a Center
for Population Health & Health Disparities NIH P50 Grant # 5P50CA105632-06
to conduct research on cervical cancer disparity in Appalachia. In addition, this
analysis is supported by a National Center for Advancing Translational Sciences
NIH Grant #UL1TR000090.
JUSTIFICATION: Unique needs of survivors of intimate and/or sexual violence
should be considered when developing population-specific smoking cessation
interventions.
CORRESPONDING AUTHOR: Julianna Nemeth, M.A., Program Manager, Ohio
State University, College of Public Health, 359-5 Cunz Hall, Columbus, OH 43015,
United States, Phone: (614) 247-7142, Email: jnemeth@cph.osu.edu
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DATA QUALITY MANAGEMENT TOOL: AN EFFICIENT TOOL FOR
GRANT EVALUATION AND MANAGEMENT

FUNDING: This work was supported by the following grants: The National Natural
Science Foundation of China, Grant No. 71103180, 91124001 and 91024030, and
The Ministry of Health, Grant No. 2012ZX10004801 and 2013ZX10004218.

Debbie Rushing, LADAC, CTTS-M*, Beccy Secrest, B.S., Dee Shirley, M.B.A., and
J. Gary Wheeler, M.D., M.P.S., SArkansas Department of Health, Little Rock, AK

JUSTIFICATION: This study could help public health authorities gain a better understanding of e-cigarette information on YouTube and inform regulatory decision
making.

Introduction: Arkansas Department of Health-Tobacco Prevention and Cessation
Program (TPCP) provides funding to 54 entities which include community and
schools groups with limited experience in data collection and reporting. In the past,
grantees developed SMART objectives and reported outcomes in narrative format.
This style of reporting produced lengthy non-substantive reports. Evaluating and
interpreting data from these types of reports was labor intensive and resulted in
subjective and misleading conclusions. The lack of objective evidence put the
programs at risk with stakeholders. TPCP re-tooled the data collection system to
objectify outcomes, minimize errors, and capture work effort. Objectives: To capture
relevant data, enhance qualitative analysis, and report outcomes to stakeholders.
Methods: In collaboration with Mosaic-Network Inc., TPCP revised the Grant
Evaluation Management System linking grantee activities that are specific,

CORRESPONDING AUTHOR: Daniel Zeng, Institute of Automation, Chinese
Academy of Sciences, The State Key Laboratory of Management and Control for
Complex Systems, No.95 ZhongGuanCun East St, HaiDian Dist, Beijing, 100190,
China, Peoples Republic of, Phone: +86-10-82544789, Fax: +86-10-82544789,
Email: dajun.zeng@ia.ac.cn
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measurable and relevant. Examples of various reporting templates include those
that track community actions/changes, quitline referrals, and changes in local
ordinances, etc. It has the capacity for real time, periodic reporting and the ability
to monitor progress. This project assists TPCP in assessing the impact of program
efforts and to drive decision making. Result: This project changed the reporting
landscape focusing on outcomes, 94% of the grantees reported significant
satisfaction with the new system. Grantees reported the benefits of increased
accountability which includes documenting implementation and the effectiveness
of their programs. The new system will decrease time-consuming reporting and
accelerate data interpretation. Moreover, the TPCP office is able to analyze
data effectively and evaluate cost-effectiveness to justify continued or additional
funding. Conclusion: The project to collect relevant and measureable data was
eagerly embraced by managers and grantees. Documentation of effectiveness for
activity is pending. Organizations apart from the tobacco community may benefit
from this system. It is user friendly, portable, and able to capture and analyze a
variety of text or numerical data.

EMOTIONAL PATHOLOGY IN ADOLESCENTS WITH A HISTORY
OF ALCOHOL OR DRUG USE: DOES COMORBID TOBACCO USE
MATTER?
Cheng-Wei I. Chuang, Connie Chan, and Adam M. Leventhal, Ph.D., University
of Southern California
BACKGROUND: Drug and alcohol use has been linked to several forms of
emotional psychopathology among adolescents. Although tobacco may serve
as a gateway to other substances, it is not clear if emotional psychopathology
among substance-using teens differs as a function of comorbid tobacco use.
Also, little is known about the relation between substance use and underlying
emotional vulnerability traits among adolescents. This cross-sectional study
compared emotional disorder symptoms and vulnerabilities among adolescents
with (1) no history of any substance use (n=294); (2) a lifetime history of drug/
alcohol use without lifetime tobacco use (n=166); and (3) a lifetime history of drug/
alcohol use with concomitant tobacco use (n=115). METHOD: Surveys measuring
substance use and emotional disorder symptoms (i.e., major depression,
generalized anxiety disorder, panic disorder, social phobia) and vulnerability
traits (i.e., positive and negative affect, distress intolerance, anxiety sensitivity,
anhedonia) were administered in classrooms to students attending high schools
in the Los Angeles area (Mean age = 14.5 years). ANCOVA was used to test
for group differences in each emotional characteristic with and without adjusting
for demographics. RESULTS: The three groups significantly differed in major
depression, panic disorder, and generalized anxiety disorder symptoms as well
as negative affect, anxiety sensitivity, and anhedonia; most differences remained
significant in adjusted analyses. Pairwise comparisons generally showed that the
two substance-using groups reported greater distress on each emotion measure
than never substance users but did not significantly differ from each other.
DISCUSSION: Adolescents with a history of drug or alcohol use reported greater
symptomatology and trait vulnerabilities for several mood and anxiety disorders,
regardless of comorbid tobacco use. The extent to which tobacco serves as a
gateway to other substances in adolescents may have little bearing on emotional
health. The connection between various types of substance use and emotional
pathology should be considered in substance use and mental illness prevention.

FUNDING: Centers for Disease Control and Prevention (CDC) Tobacco Master
Settlement Agreement (MSA)
JUSTIFICATION: An electronic reporting system that appears to offer managers
a superior process for grant management and improved reporting of outcome
measures and increased program impact strategies.
CORRESPONDING AUTHOR: Debbie Rushing, LADAC, CTTS-M, Section
Chief for State and Community Interventions, Arkansas Department of Health,
Tobacco Prevention and Cessation Program, 4815 West Markham St, Slot 3, Little
Rock, AR 72205, United States, Phone: 501-661-2380, Email: debbie.rushing@
arkansas.gov
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MOTIVATION AND METHODS ASSOCIATED WITH SUCCESS VS.
FAILURE IN QUITTING SMOKING: A FOCUS GROUP PILOT STUDY
OF FORMER SMOKERS
Rebecca J. Williams, Dr.P.H.* and Claudio R. Nigg, Ph.D., University of Hawaii
Manoa Office of Public Health Studies

FUNDING: This work was supported by NIH grant R01-DA033296
JUSTIFICATION: This study’s findings on tobacco use and mental health in youth
will contribute towards substance use and mental illness prevention.

Building on research that has identified the motivational factors people use to
quit smoking, the purpose of our study was to (1) determine whether motivational
factors associated with the final, successful quit attempt differed from those
associated with previous, failed attempts to quit; and (2) explore methods that
smokers used to overcome challenges during the quit attempt and to prevent a
relapse after quitting successfully. We conducted four focus groups with former
smokers to gather information about their motivations and methods to quit smoking.
Results showed that motivational factors and methods associated with successful
quits did differ from those associated with failed attempts to quit. Motivations
and methods associated with the successful quit included (1) personalizing risk
perceptions; (2) increasing self-efficacy; (3) obtaining social support; and (4)
developing a concrete quitting plan. Motivations and methods associated with
failed quit attempts were less individualized. We use our findings to suggest
avenues for further research into how smoking cessation interventions can
incorporate motivations and methods that are associated with successful quitting.
The findings are a benefit to public health and clinical practice by continuing to
improve interventions for smokers who want to quit is significant, and our study
contributes to this ongoing effort.

CORRESPONDING AUTHOR: Adam Leventhal, University of Southern California,
2250 Alcazar St., CSC 240, Los Angeles, CA 90033, United States, Phone: 323442-8222, Email: adam.leventhal@usc.edu

POS1-28

VAPING THE ENVIRONMENT: ENVIRONMENTAL HEALTH
HAZARDS OF E-CIGARETTES
Scott McIntosh, Ph.D.*, Rachel Kurtzman, Irfan Rahman, Ph.D., Douglas Done,
B.S., Ryan Jones, M.S., and Deborah J. Ossip, Ph.D., University of Rochester
Medical Center
Electronic Cigarettes are rising in popularity but there are no uniform safe
disposal or recycling guidelines for the various components of these e-cigarettes.
These unregulated devices are composed of many parts all of which need to be
separately disposed of and that, if improperly disposed of, can have a negative
impact on the environment and public health. The full effect of this negative impact
is not yet known because e-cigarettes are unregulated and the concentrations
of chemicals and flavorings is unknown. Streamlined safe disposal guidelines
for e-cigarettes that the average consumer can follow are either absent or not
based on standardized guidelines. In this presentation we discuss findings from
a qualitative analysis of disposal and recycling information available to the public
by manufacturers, present the known and suspected health risks of the various
e-cigarette toxic/oxidizing components, compare findings to known environmental
health hazards from traditional cigarettes, and recommend strategies to include
these health risks in the global discussion of regulations regarding these products.

FUNDING: Support for this research was through the University of Hawaii
Department of Public Health graduate research grant.
JUSTIFICATION: Findings from this study can benefit both clinical practice and
overall public health by improving interventions to help smokers successfully quit
and remain abstinent.
CORRESPONDING AUTHOR: Rebecca Williams, DrPH, Assistant Professor,
University of Hawaii, Department of Public Health Sciences, 1960 East-West
Road, Honolulu, HI 96822, United States, Phone: 808-956-2334, Email: rjwillia@
hawaii.edu

FUNDING: Funded in part by NIH National Cancer Institute grant # R01CA152093
(McIntosh, PI).
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JUSTIFICATION: Increased awareness of these understudied health consequences will inform public health policy development by broadening the scope of
discussion of the public health impact of e-cigarettes.

differences-in-differences approach and ordinary least squares models, state
per capita alcohol consumption from 1980-2009 was modeled as a function of
state excise tax per pack of cigarettes (adjusted for inflation) and clean indoor air
policy scores (6 point scale based on bar, restaurant, and worksite policies). Total
alcohol (beer, wine, and spirits) and beer consumption per capita were modeled
separately. In addition to state and year fixed effects, we controlled for state beer
excise tax per barrel, per capita income, unemployment rate, and racial, age, and
religious compositions of the state. Results from multivariable models suggest that
a one dollar increase in cigarette tax is associated with a 1.6% reduction in per
capita alcohol consumption, but this did not reach statistical significance (95%
CI = -0.1% to 3.2%, p = .065). However, a one dollar increase in cigarette tax
was significantly associated with a 2.5% reduction in per capita beer consumption
(95% CI = 0.9% to 4.2%, p=.003). Clean indoor air policy scores were not
significantly associated with either total alcohol or beer consumption. Our findings
extend those of a recent report showing that cigarette excise tax increases are
associated with reduction in self-reported alcohol consumption by suggesting that
such effects are primarily driven by reductions in beer consumption. The public
health benefits of increasing cigarette taxes appear to go beyond the reduction
of smoking and extend to alcohol consumption. Future studies should examine
whether strengthening tobacco policies is associated with reductions in alcoholrelated morbidity and mortality.

CORRESPONDING AUTHOR: Scott McIntosh, PhD, Associate Professor,
University of Rochester, Public Health Sciences, 265 Crittenden Blvd, Rochester,
NY 14642-0644, United States, Phone: 5858029944, Email: scott_mcintosh@
urmc.rochester.edu
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COMPARISON OF NATIVE AND CONVERTED LIGHT DAILY
SMOKERS
Laura J. Fish, Ph.D.*1, Kathryn I. Pollak, Ph.D.1, Taneisha S. Scheuermann,
Ph.D.2, Lisa Sanderson Cox, Ph.D.2, Charu Mathur, Ph.D.3, and Jasit S. Ahluwalia,
M.D., M.P.H., M.S.3, 1Duke University, 2University of Kansas School of Medicine,
3
University of Minnesota
Approximately 22% of daily smokers can be categorized as light smokers who
smoke 10 or fewer cigarettes per day (CPD); for Latino and African American
smokers the prevalence is closer to 50%. Light smoking, like heavier smoking,
is associated with increased risk of cardiovascular disease, lung cancer, and
all causes of mortality. Thus, all light smokers would benefit from quitting. Light
smokers are not a homogeneous group. Some light smokers never proceed to
higher levels (native) and others are former heavy smokers who reduced their
CPD due to cost, interest in quitting, or efforts to reduce harm (converted). Thus,
intervening with these two groups might require different approaches. The purpose
of this work is to explore differences between native and converted light smokers
regarding tobacco-related and psychosocial variables. Data for this study comes
from a multiethnic online survey with equal numbers of African American, Latino,
and White smokers (n=604). Eligibility criteria were smoking 25 to 30 days in
the past 30 days and currently smoking < 10 CPD. We coded light smokers as
native if they reported smoking the same or fewer CPD and as converted if they
reported smoking more than 10 CPD smoked during the time in their life when they
smoked the most. Multivariable logistic regression identified several factors that
differed between native and converted light smokers. Compared to converted light
smokers, native light smokers were more likely to be African American (OR=2.2;
CI=1.3-3.6; p=0.003), smoke fewer CPD (OR=0.7; CI=0.7-0.8; p<0.0001), report
smoking the same amount or more than in the previous year (OR=0.4; CI=0.2-0.6;
p=0.0002), and report higher perceived risk of heart disease (OR=1.6; CI=1.1-2.5;
p=0.01). This study demonstrates that smokers who have never been heavy
smokers differ from those who started as heavier smokers in potentially important
ways, including the stability of their smoking pattern and of their perceived risk.
While there are many similarities between native and converted light smokers,
given these differences, interventions might need to be tailored for native and
converted light smoking to be most effective.

FUNDING: This study was conducted while the first author was at Washington
University School of Medicine. Supported by NIH R01 DA031288 (RAG), NIH
K01 DA025733 (PCR), NIH R01 DA032843 (PCR), and American Federation for
Suicide Prevention SRG-00214-1210 (RAG).
JUSTIFICATION: The public health benefits of increasing taxes extend beyond
smoking to reductions in alcohol consumption, which could potentially lead to
reductions in alcohol-related morbidity or mortality.
CORRESPONDING AUTHOR: Melissa Krauss, Washington University, 660 S.
Euclid Avenue, St. Louis, MO 63110, United States, Phone: 314-362-9003, Email:
kraussm@psychiatry.wustl.edu
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EXPLORING REACTIONS TO NICOTINE DEPENDENCE GENETIC
SUSCEPTIBILITY FEEDBACK AMONG COLLEGE SMOKERS
Isaac M. Lipkus*1, Michael J. Kelley2, Rochelle Schwartz-Bloom2, and Wei Pan 1,
1
Duke University School of Nursing, 2Duke University Medical Center
Purpose: Many young smokers downplay their chance of becoming addicted
to cigarettes. Educating them about and providing genetic susceptibility feedback
to nicotine dependence may overcome optimistic thinking about addiction and
potentially curb smoking. We explored how providing science education along
with susceptibility feedback among light college smokers influenced perceived risk
and worry about becoming addicted, desire to quit and 30 day point prevalence
self-reported quit rates. Methods: Colleges students who smoked less than five
cigarettes a day during the last week completed a baseline phone survey (N=168),
then came to an in-person session (n=142) to learn mechanisms of nicotine
addiction, including the role of genetics, and offered genetic testing. Among
those who agreed to testing, 1/3rd (n=52) and 2/3rds (n=90) were randomized
to a no testing and testing arm, respectively. Tested participants were informed in
person that they were above (n=42) or not above average risk (n=48) for nicotine
dependence based on the rs16969968 SNP in the CHRNA5 gene. Participants
completed a one-month follow-up phone survey (N=128). Main outcomes were
perceived risk (1=no chance to 7=certain to happen) and worry (1=not at all to
7=extremely) about becoming addicted to cigarettes if they continued to smoke,
desire to quit (1=not at strong to 7=extremely strong) and 30 day quit rate. Results:
Perceived risk was highest among participants at above average versus not
at above risk or not tested (M=5.1 vs. M=4.2 and M=4.3, respectively, p<.05).
The same, but not statistically significant trends, occurred for worry (p<.20) and
desire to quit (p<.06). Among the 20% (n=26) who reported not smoking during
the last 30 days, quit rate was highest among participants at above average risk
(47.6%), followed by those at not above average risk (33.3%) and those not tested
(19.0%) = p<.12. Quitting was highest among those tested vs. not tested (p<.04).
Conclusion: These data are the first to show that among light college smokers,
science educational materials along with genetic susceptibility feedback for
nicotine dependence can motivate and result in higher quit rates.

FUNDING: Pfizer’s Global Research Awards for Nicotine Dependence
JUSTIFICATION: Difference between native and converted light smokers suggest
that interventions might need to be tailored for native and converted light smoking
to be most effective.
CORRESPONDING AUTHOR: Laura Fish, PhD, Assistant Professor, Duke
University, Cancer Prevention Detection and Control, 2424 Erwin Rd, Suite 602,
Durham, NC 27710, United States, Phone: 919 681 3820, Fax: 919 681 4785,
Email: laura.fish@duke.edu
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EFFECTS OF CIGARETTE EXCISE TAXES ON STATE PER CAPITA
ALCOHOL CONSUMPTION
Melissa J. Krauss, M.P.H., Patricia A. Cavazos-Rehg, Ph.D., Laura Jean Bierut,
M.D., and Richard A. Grucza, Ph.D.*, Washington University School of Medicine
It is well established that increasing state cigarette excise taxes and
strengthening clean indoor laws reduce the prevalence of smoking and per
capita cigarette consumption. Less is known about the effects of these tobacco
policies on alcohol use, which is often a complementary behavior to smoking.
We sought to determine whether state changes in cigarette excise taxes and
clean indoor air policies over time were associated with changes in alcohol
consumption as measured by sales, tax, and industry shipment data. Using a

FUNDING: Pilot funds from the Duke Institute for Genome Sciences and Policy,
Duke University.
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an additional 74 participants will be recruited by October 2013. A single cigarette
advertisement was modified to include one of 9 FDA approved graphic warning
labels. Participants were assigned at random to one of three study conditions:
two intervention conditions with the FDA graphic warning label at 20% or 33% of
the ad area, or a control condition with the equivalent warning message as text
only. A post-experiment survey captured recall of ad and health warning elements.
Results: On average, participants spent 12.2 seconds viewing the tobacco ad.
Participants spent 0.28 seconds viewing the graphic warning, compared to 0.12
seconds on the text-only warning. Among those who viewed the graphic warning
label, the most time was spent on the text (57%) and graphic image (36.7%),
with 6.3% of the time spent viewing the Quitline number. During an unaided recall
for the “most memorable aspects” of the tobacco ad, 63 participants (28.9%)
mentioned any content related to the health warning label; the majority of those with
unaided recall (79.4%, n=50) had viewed the graphic warning label. Conclusions:
These preliminary results suggest that graphic imagery attracted somewhat more
attention and unprompted recall of health messages when viewed within cigarette
ads. Complete results for the entire study sample within intervention condition by
warning label size will be discussed.

JUSTIFICATION: This study demonstrates the need for dedicated tobacco
cessation support for cancer patients and has direct implications on efforts to
increase tobacco cessation efforts in cancer programs nationwide
CORRESPONDING AUTHOR: Graham Warren, M.D., Ph.D., Vice Chair, Medical
University of South Carolina, Radiation Oncology, 169 Ashley Ave. Rm 168,
Charleston, SC 29466, United States, Phone: 8438762295, Email: warrengw@
musc.edu
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PHYSICIAN USE OF E-CIGARETTES AS CESSATION DEVICES,
NORTH CAROLINA, 2013
Leah M. Ranney, Ph.D.*, Carol Ripley-Moffitt, M.Div. CTTS, Joseph G.L. Lee,
M.P.H., C.P.H., and Adam O. Goldstein, M.D., M.P.H., University of North Carolina
at Chapel Hill

FUNDING: Support for this project was provided by the National Cancer Institute
(NCI R01 CA129771) and National Center for Advancing Translational Sciences
(UL1TR000090).

The University of North Carolina Tobacco Prevention and Evaluation Program
(TPEP) conducted a survey of North Carolina (NC) physicians to assess physician
awareness, knowledge, and behavior related to tobacco use cessation treatment,
including the North Carolina Quitline. As part of the survey, physicians involved
in direct patient care were asked about their knowledge regarding Food and
Drug Administration (FDA) approval of electronic cigarettes (e-cigarettes), how
often their patients who use tobacco inquire about e-cigarettes, their perception
of e-cigarettes as a cessation product or harm reduction, and whether they
recommended e-cigarettes to their patients. A direct marking company with
access to the American Medical Association (AMA) mailing list distributed the
survey through e-mail to a random sample of 787 NC Family Medicine, Internal
Medicine, General Surgery, OB Gyn, and Psychiatry physicians. From this e-mail,
14 addresses were invalid or returned, 413 were opened, and 128 responded.
Respondents reported being asked (48.4% responded frequently or sometimes
being asked) about e-cigarettes by patients that use tobacco, and 67.2% believed
e-cigarettes were helpful in treating tobacco dependence. Almost two-thirds
(64.8%) reported they believed that e-cigarettes lowered the risk of cancer
compared to regular cigarettes. Over one third (35.2%) of respondents reported
recommending the use of e-cigarettes to patients trying to quit. Thirteen percent of
participants believed (incorrectly) that e-cigarettes were approved by the FDA as
a tobacco cessation treatment. Analyses differentiated physicians and specialties
who believed e-cigarettes were helpful compared to those that did not, as well
as those that recommended them to patients for cessation. E-cigarettes appear
to play a substantial role in clinical tobacco dependence treatment even though
they are not approved or recommended by the FDA. This increasing utilization of
e-cigarettes by the patient community has profound implications for tobacco use
treatment and potential FDA regulation. We will discuss recommendations and
potential guidelines for physician-patient counseling about e-cigarettes.

JUSTIFICATION: These results will support the empirical basis for the optimal
characteristics of health warning label attributes.
CORRESPONDING AUTHOR: Elizabeth Klein, PhD, MPH, Assistant Professor,
Ohio State University College of Public Health, Health Behavior & Health
Promotion, 1841 Neil Avenue, Columbus, OH 43210, United States, Phone:
6142925424, Email: eklein@cph.osu.edu
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PROVIDING TOBACCO CESSATION SUPPORT FOR CANCER
PATIENTS: A SURVEY OF PHYSICIANS AT NATIONAL CANCER
INSTITUTE DESIGNATED CANCER CENTERS
G.W. Warren*1, A. Pommerenke1, A. Alberg1, T. Brandon2, I. Croghan3, K.M.
Cummings1, C. Dresler4, E.R. Gritz, M.D.5, R. Herbst6, S. Leischow3, B. Toll6, and
J.R. Marshall7, 1Medical University of South Carolina, 2Moffitt Cancer Center,
3
Mayo Clinic, 4Arkansas Department of Health, 5Anderson Cancer Center, 6Yale
University, 7Roswell Park Cancer Institute
Background: Though tobacco use by cancer patients is associated with adverse
cancer treatment outcomes and tobacco cessation can improve outcomes, many
oncologists do not routinely provide tobacco cessation support for cancer patients.
Methods: Reported is an interim analysis of an ongoing email survey of physicians
at NCI Designated Cancer Centers (NDCC) asking about tobacco assessment
and cessation practices and about potential mechanisms to increase tobacco
cessation support for cancer patients. Results: The first 717 respondents from a
potential pool of 6844 emails (10.5%) are reported. Most respondents ask about
tobacco use (90%) and most advise to quit (84%), but few discuss medication
options (36%) or actively provide tobacco cessation support (35%). In contrast
to prior studies, respondents at NDCC report lack of time (70%), lack of available
resources (57%), and training (49%) as larger barriers to cessation support;
however, few reported concerns about tobacco cessation medications as a barrier
(11%). Most (71%) prefer to start tobacco cessation assistance at the time of initial
consultation and 46% would support cessation assistance to all cancer patients
including metastatic cancer patients. However, most do not address tobacco use
in family members of cancer patients. While 58% would prefer to use dedicated
tobacco cessation resources inside their institution, 38% would use dedicated
cessation support either inside or outside their institution. Importantly, 54% would
prefer to have tobacco cessation training for someone else in their clinic and 97%
of respondents prefer for some other clinician (primary care physician, mid-level
practitioner, another physician, or clinical support staff) to provide cessation
support. Conclusions: These are the first data to assess physician preference
about providing tobacco cessation support for cancer patients at NDCC and
results suggest that although most providers ask about tobacco use and advise
smokers to quit, the majority would prefer to have another professional address
tobacco cessation in the cancer treatment setting.

FUNDING: North Carolina Department of Health and Human Services
JUSTIFICATION: We will provide and understanding of FDA regulations for
tobacco and how they can inform clinical practice.
CORRESPONDING AUTHOR: Leah Ranney, PhD, Associate Director for TPEP,
University of North Carolina at Chapel Hill, Department of Family Medicine, 590
Manning Dr, Chapel Hill, NC 27599, United States, Phone: 919-843-8354, Fax:
919-966-6125, Email: Leah_ranney@unc.edu
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SMOKING BEHAVIOR TRENDS AMONG AFRICAN-AMERICANS
AND NON-HISPANIC WHITES IN CALIFORNIA
Kari-Lyn K. Sakuma, Ph.D., M.P.H.*1, Jamie Felicitas, M.P.H.1, Pebbles Fagan,
Ph.D., M.P.H.2, Charles L. Gruder, Ph.D.1, Christopher Cappelli, M.P.H.1, and
Dennis R. Trinidad, Ph.D., M.P.H.1, 1Claremont Graduate University, 2University
of Hawaii Cancer Center
California has the longest running comprehensive tobacco control program
in the U.S. However, Californian African-Americans (AA) continue to have the
highest adult smoking prevalence in the state, with 2010 rates similar to those of
Non-Hispanic Whites (NHW) from 1999. This study examines trends in smoking
behaviors among these groups, data that are critical in understanding and
addressing tobacco-related health disparities. Methods: The California Tobacco
Surveys (CTS) are population-based surveys designed to monitor changes

FUNDING: American Cancer Society
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in tobacco use and attitudes in California. We analyzed data from the 1996,
1999, 2002, 2005, and 2008 CTS. Prevalence rates for current smokers were
categorized into heavy daily (20+ cigs/day), moderate daily (6-19 cigs/day), and
light and intermittent smokers (LITS; 0-5 cigs/day or non-daily smokers). Among
ever smokers (100+ cigs/lifetime), successful quitters were defined as those who
had not smoked for 6+ months at the time of interview. Results: The proportion of
AA heavy daily smokers was 23.5% (+/-3.7) in 1996 compared to 1.7% (+/-1.3) in
2008, a decrease of 92.8% over the 12 years. The proportion of NHW heavy daily
smokers decreased by 68.8% between 1996 (45.2%+/-1.8) and 2008 (14.1%+/2.3). The proportion of AA LITS increased 22.7% between 1996 (37.0%+/-5.5) and
2008 (45.4%+/-10.2). The proportion of NHW LITS increased by 73.2% over this
period, from 22.4% (+/-1.4) in 1996 to 38.8% (+/-3.3) in 2008. The proportion of
AA successful quitters was 34.0% (+/-5.0) in 1996 and 46.2% (+/-4.6) in 2008, an
increase of 35.9% over the 12-year period. The proportion of successful quitters
among NHW increased 20.4% between 1996 (50.4%+/-1.0) and 2008 (60.7%+/2.8). Thus, the proportion of AA quitters in 2008 was similar to that of NHW quitters
in 1996. Discussion: Substantial declines in heavy daily smokers since the 1990s
in California are a success. There was an overall shift toward lower consumption
levels with increases in LITS over the same time period. Unfortunately, AA quit
rates still lag substantially and significantly behind NHWs, indicating need for
targeted efforts to increase successful quitting among AA populations.

JUSTIFICATION: If the App developed for this study proves to be successful upon
trial, the app could change how smoking cessation services are provided.
CORRESPONDING AUTHOR: Elizabeth Edwards, MBBS MRCP DFRSH,
Academic Clinical Fellow, Queen Mary University of London, Bart¬ís and The
London School of Medicine and Dentistry, Centre For Primary Care and Public
Health, Blizard Institute, Yvonne Carter Buidling, London, E12AB, United Kingdom,
Phone: 07752099030, Email: elizabethedwards@doctors.org.uk
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USE OF FLAVORED CIGARS, CIGARILLOS, AND LITTLE
FILTERED CIGARS AND HARM PERCEPTIONS: FINDINGS FROM
THE 2012-2013 NATIONAL ADULT TOBACCO SURVEY
Blair N. Coleman, M.P.H*1,2, Catherine G. Corey, M.S.P.H.1, Shanta R. Dube,
Ph.D., M.P.H.3, Bridget K. Ambrose, Ph.D., M.P.H.1, and Benjamin J. Apelberg,
Ph.D., M.H.S.1, 1Office of Science, Center for Tobacco Products, US Food and
Drug Administration, 2University of Maryland, 3Office on Smoking and Health,
National Center for Chronic Disease Prevention and Health Promotion, US
Centers for Disease Control and Prevention

FUNDING: Support was provided by the California Tobacco Related Diseases
Research Program (21RT-0140; PI: Trinidad) and the School of Community and
Global Health at Claremont Graduate University.

Cigar use is a growing public health problem in the U.S. Cigars contain the
same harmful compounds found in cigarettes and regular cigar smoking has
been found to increase the risk of dying from oral and lung cancer, cardiovascular
disease, and chronic obstructive pulmonary disease (Shanks & Burns, 1998;
Iribarren et al., 1999). From 2000 to 2011, cigar sales more than doubled, while
cigarette sales declined (CDC, MMWR). Factors that may be contributing to the
rise in cigar use include the availability of a wide range of characterizing flavors,
lower costs, and perceptions of less harm and less addictiveness compared with
cigarettes (Delnevo, 2006, 2013; Jolly, 2008). A recent study of U.S. adults found
that more than two fifths of adult cigar smokers used flavored cigars (CDC, 2012).
We expanded upon this research by examining cigar use by product type (cigars,
cigarillos, and little filtered cigars), flavored cigar use, and perceptions of harm and
addictiveness of cigar smoking using the 2012-13 National Adult Tobacco Survey
(NATS). NATS is a national landline (75%) and cell phone (25%) survey of 60,064
adults, with an overall response rate of 44.9%. The 2012-2013 NATS includes
detailed data on the size of the cigar, presence of filters, usual brand smoked,
and use of any flavored cigars in the past 30 days. To characterize current cigar
smoking, we estimated the prevalence of cigar type and flavored product use,
as well as name brands usually smoked among current cigar smokers, and also
assessed the demographic characteristics of cigar users. We used multivariate
logistic regression to examine factors independently associated with flavored cigar
use, as well as the association between cigar type and perceptions of harm and
addictiveness of cigar smoking. Understanding type of cigar product used and role
of characterizing flavors in cigars will help inform future research and regulatory
action by the FDA, as well as inform CDC’s National Comprehensive Tobacco
Control Programs.

JUSTIFICATION: Evidence suggests that more efforts are needed to assist light
and intermittent smokers with successful quitting, particularly among African
American populations.
CORRESPONDING AUTHOR: Kari-Lyn Sakuma, Ph.D., MPH, Assistant
Research Professor, Claremont Graduate University, School of Community and
Global Health, 675 W. Foothill Blvd., #310, Claremont, CA 91711, United States,
Phone: 909-607-2361, Email: karilyn.sakuma@cgu.edu
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DEVELOPING A SMOKING CESSATION GAME FOR SMART
PHONES
Elizabeth Ann Edwards, Ph.D.*1, Joey Meuross2, Konrad Jablonski2, Nada Phillips,
Ph.D.2, Liz Steed, Ph.D.1, Aikaterini Kassavou, Ph.D.1, Hemant Patel3, Carol Rivas,
Ph.D.1, Robert Istepanian, Ph.D.4, Hope Caton4, and Robert Walton, Ph.D.1,
1
Queen Mary University of London, 2Kingston University, 3North East London
Pharmaceutical Society, 4Kingston University
Background: A billion people smoke tobacco worldwide; tobacco dependence
is a major global Public Health challenge and leading cause of preventable death.
Whilst 66% of smokers want to quit, fewer are attempting to do so with 33%
thinking health risks are exaggerated. Over 7,000 health apps are now available,
but although text messaging improves quit rates, data on effectiveness of smoking
cessation apps are lacking. Currently, health apps show little evidence of public
health practitioner/user participation in the design, despite research demonstrating
its importance. Aim: Our objective was to develop a new smoking cessation
app in the form of a game, applying theoretically consistent behaviour change
techniques shown to improve quit outcomes. Methods: The prototype app has
been developed iteratively and collaboratively with public health practitioners,
app designers, community smokers, and health psychologists. Smokers were
invited through pharmacies to try the app for 1 week and then to join a patient
participation group (PPG). Before playing, the app asks for demographic and
tobacco dependence data, which is collected on a secure central server. Initially,
players tapped positive health objects or swiped to destroy cigarettes in game
play; coin rewards represented money saved by quitting. Negative behaviour
resulted in damage to a cartoon character’s lungs. The reaction time to tobacco
salient and non-salient cues was measured. Results: Data from the app and the
PPG will be presented. Following initial feedback, the app was modified with
further game rewards linked to health/wider benefits of quitting. We plan to pilot
and test the game in a randomised controlled trial against pre-clinical and clinical
outcomes. Conclusion: The smart phone game provides an innovative way of
delivering smoking cessation services; offering low cost support for quit attempts
and complementing existing services.

FUNDING: Funding for data collection and analysis was provided by the U.S. Food
and Drug Administration (FDA) Center for Tobacco Products (CTP).
CORRESPONDING AUTHOR: Blair N. Coleman, MPH, Doctoral Student, U.S.
Food and Drug Administration, Center for Tobacco Products, 9200 Corporate
Blvd., Rockville, MD 20850, United States, Phone: 301-769-0374, Email: Blair.
Coleman@fda.hhs.gov
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THE ASSOCIATION BETWEEN ALCOHOL, SUBSTANCE USE AND
NEW AND EMERGING TOBACCO PRODUCTS IN A YOUNG ADULT
POPULATION
Amy Cohn, Ph.D.*1, Amanda Richardson, Ph.D.1,2, Andrea Villanti, Ph.D., M.P.H.1,2,
Jessica M. Rath, Ph.D., M.P.H., C.H.E.S.2,3, 1Schroeder Institute for Tobacco
Research and Policy Studies, Legacy, Washington, DC; 2Department of Health,
Behavior, and Society, Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, 3Department of Research and Evaluation, Legacy, Washington, DC
BACKGROUND: Young adults have the highest rates of alcohol and substance
use relative to any other age group. The use of cigarettes and other tobacco
products is also extremely common in this age group and frequently co-occurs with
alcohol and drug use. However, few studies have examined the co-occurrence of

FUNDING: This study was conducted whilst the first author was a Academic
Clinical Fellow at Queen Mary University London, supported by National Institute
for Health Research (NIHR).
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alcohol and substance use with new and emerging tobacco products (little cigars/
cigarillos, hookah, e-cigarettes) in this vulnerable population. To address this gap,
this study examined the association of alcohol and substance use with use of
cigarettes and emerging tobacco products in a nationally representative sample
of young adults. Self-reported co-use of alcohol and tobacco at the same time
was also assessed. METHODS: Data were drawn from the sub-group of 18-24
year olds in Wave 4 (n = 1609) of the Legacy Young Adult Cohort, a nationallyrepresentative sample of men and women aged 18 to 34. Groups were created for
current (every day or some days) alcohol users and substance users (marijuana
and/or other drugs). Nineteen participants were missing data on alcohol or
substance use. RESULTS: Using weighted estimates, results showed that, a
greater number of alcohol users, compared to non-users, used tobacco products
(including cigarettes) “often” or “always” while drinking alcohol. Substance users
were less likely than non-users to report drinking alcohol “often” or “always” when
using tobacco products. Compared to non-users, alcohol users were more than
twice as likely to ever use cigarettes and e-cigarettes; and nearly three times
as likely to have ever used little cigars/cigarillos and hookah. Substance users
were twice as likely than non-users to have used cigars, little cigars/cigarillos,
and hookah; and three times as likely to have used e-cigarettes. Both alcohol
and substance users tried a greater number of tobacco products than non-users.
DISCUSSION: Health-behavior comorbidities, such as drug and alcohol use, may
portend greater risk for tobacco product use, especially emerging products. Efforts
should be made to identify mechanisms linking alcohol and drug use to emerging
tobacco product use in young adults.

risks for cigarette use was associated with mono use of cigarettes, whereas lower
perception of health risks for SLT products was associated with both mono use of
SLT and dual use of SLT and cigarettes.

FUNDING: No Funding

Taynara D.B. Formagini1, Kimber P. Richter*2, Ph.D., and Telmo M. Ronzani,
Ph.D.1, 1Universidade Federal de Juiz de Fora, 2University of Kansas Medical
Center

FUNDING: Research reported in this abstract was supported by National Institutes
of Health under Award Number R01CA141643. 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, which examines correlates of mono and co-use of
cigarettes and smokeless tobacco products by college students, has the potential
to inform clinical practice (screening and brief intervention in college health
centers), policy (college tobacco policies), and public health.
CORRESPONDING AUTHOR: Mark Wolfson, Ph.D., Professor, Wake Forest
School of Medicine, Social Sciences and Health Policy, Medical Center Boulevard,
Winston-Salem, NC 27157, United States, Phone: 336-716-0380, Fax: 336-7167554, Email: mwolfson@wakehealth.edu
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SMOKING CESSATION INTERVENTIONS IN LIGHT AND
INTERMITTENT SMOKERS: A SYSTEMATIC REVIEW

JUSTIFICATION: Findings suggest that prevention programs aimed at smoking
cessation and reducing the risk of tobacco product use in young adults should
address drug and alcohol use as potential contributing factors.

Introduction: Light/intermittent smokers are becoming more prevalent. They
have similar health risks as heavier smokers. Little is known regarding effective
interventions because they are often excluded from cessation trials. Methods:
Searches were conducted in PubMed, Psychinfo, Scielo, and Pepsic. Search terms
included [light smoker, non-daily smoker, intermittent smoker; social smoking,
occasional smoking, low-level smoking] AND [Intervention studies, clinical trial and
evaluation studies] AND [tobacco use cessation, tobacco use disorder]. Selection
criteria included studies that (1) focused on light smokers, (2) included a cessation
intervention, and (3) included quantitative data on abstinence rates. Among 515
studies identified, 9 met criteria for review. Results: Definitions of light/intermittent
smoking varied. Five studies used a cutoff of <10 cigarettes per day (cpd) and
two used a cutoff of < 15 cpd. One classified light smoking as using between
6-15 cpd, and another as using between 3-9 cpd. One study focused on non-daily
smokers. Four studies focused on ethnic (2; Hispanic/Latino) and racial (2; African
Americans) minority groups. Two studies did not find significant differences
between study groups; these included brief intervention (1) and bupropion (1).
Successful interventions included varenicline + brief intervention (1); medication
+ intensive counseling (1); counseling about the dangers of exposing others to
environmental tobacco smoke (1); nicotine lozenge (1); and health education (1).
Three studies examined and found no differences in abstinence between light
and heavy smokers given the same intervention. Discussion: Counseling, NRT,
and varenicline are promising interventions for light smokers. Light smokers have
similar difficulty quitting as heavy smokers. Intervention content was, in general,
adapted from treatments for heavier smokers and not targeted to light smokers.
Future studies could identify measures of dependence that are sensitive to light
smokers, identify whether there are cessation challenges specific to light smokers,
and explore physiological reasons for light smokers’ difficulties in quitting.

CORRESPONDING AUTHOR: amy cohn, research investigator, Schroeder
Institute for Tobacco Research and Policy Studies, American Legacy Foundation,
1724 Massachusetts Ave, NW, Washington, DC 20036, United States, Phone:
202-454-5918, Email: acohn@legacyforhealth.org
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MONO USE AND CO-USE OF CIGARETTES AND SMOKELESS
TOBACCO PRODUCTS BY COLLEGE STUDENTS AT 11
UNIVERSITIES
Mark Wolfson, Ph.D.*, Kathleen L. Egan, M.S., Beth A. Reboussin, Ph.D., Erin
L. Sutfin, Ph.D., Kimberly G. Wagoner, Dr.PH., M.P.H., and John Spangler, M.D.,
M.P.H., Wake Forest School of Medicine
Background: Co-use of cigarettes and smokeless tobacco (SLT) products has
become an important public health issue. While concerns have been raised about
targeted marketing of SLT products to college students, there is very little research
on college students’ co-use of SLT and cigarettes. Methods: A cohort of 3,146
first-semester college students from 11 colleges in NC and VA were recruited in
2010. Males, lifetime smokeless tobacco users, and current cigarette smokers
were oversampled. We analyzed data from the baseline (2010) cohort survey,
examining prevalence and covariates of mono use of cigarettes, mono use of SLT
products, and co-use of cigarettes and SLT products, compared to no tobacco
use among the males in our sample (N=1579). Results: The weighted prevalence
of mono use of cigarettes was 12.3%, co-use of cigarettes and SLT was 5.1%,
and mono use of SLT products was 3.5%. In multivariable models using multiple
imputation, with no tobacco use as the reference category, correlates of mono
use of cigarettes included past 30-day binge drinking, past 30-day marijuana
use, lifetime illicit drug use, family cigarette use, peer cigarette use, and lower
perception of risk of smoking cigarettes. Correlates of mono use of SLT products
included past 30-day marijuana use, peer SLT use, peer cigarette use, and lower
perception of risk of SLT use. Correlates of co-use of cigarettes and SLT products
included having more than $100 in spending money per month, non-participation
in a varsity or club sport, past 30-day binge drinking, past 30-day marijuana use,
lifetime illicit drug use, peer SLT use, family cigarette use, peer cigarette use,
and lower perception of risk for SLT use. Conclusions: Co-use of SLT products
and cigarettes was more common in our sample of male college students than
was mono use of SLT products. There was substantial overlap in the correlates
of all three categories of use. Of particular note is that lower perception of health

FUNDING: Funding for this project has been provided by Brazilian Government
– CNPq, while the first author was at the University of Kansas Medical Center.
CORRESPONDING AUTHOR: Taynara Formagini, undergraduate student,
Universidade Federal de Juiz de Fora, Psychology, Olegario Maciel 222 ap.403
Paineras, Juiz de Fora, Minas Gerais 36016-550, Brazil, Phone: 55-32-3232-1154,
Email: taynaraformagini@gmail.com
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current smokers were also required to report cigarettes smoked. Assessments
focused on attitudes and reactions to the health warnings, perceived risk, and
motivation to quit. Our results suggest that, compared to non-smokers, current
smokers encounter significantly more health warnings during their day-to-day
activities (2.02 vs 0.54 warnings per day), although the absolute number was
surprisingly low given that package warnings are designed to be encountered
each time a cigarette is smoked. While some under-reporting is possible, the
finding suggests that warnings may be ignored, avoided, or covered. Feelings of
vulnerability to smoking-related disease were not significantly higher in smokers
than never-smokers, suggesting a strong optimistic bias of the smokers in this
sample. Feelings of vulnerability were found to predict smokers’ intention to
quit. Furthermore, both smokers and never-smokers reported higher feelings of
vulnerability when health warnings were present. The results of this study suggest
that while smoking-related health warnings may not be consciously encountered
as frequently expected, they do appear to be related to intentions to quit.

ARE E-CIGARETTE COMPANIES TARGETING YOUTH? AN
EMPIRICAL STUDY BASED ON SOCIAL MEDIA
Chuan Luo1, Kainan Cui2, Xiaolong Zheng1,3, Daniel D. Zeng1,4, and Scott J.
Leischow*5, 1The State Key Laboratory of Management and Control for Complex
Systems, Institute of Automation, Chinese Academy of Sciences, Beijing, China;
2
Xi’an Jiaotong University, Shaanxi, China; 3Dongguan Research Institute of
CASIA, Cloud Computing Center, Chinese Academy of Sciences, Dongguan,
China; 4Department of Management Information Systems, University of Arizona,
Tucson, USA; 5Mayo Clinic, Scottsdale, Arizona
Background: As the e-cigarette industry increases their promotional efforts
through traditional and online marketing channels, there has been a major
concern about whether youth has been targeted by such efforts. There is a critical
need for empirical findings on the impact of e-cigarette promotional messages
on youth. This study investigates how social media platforms have been used by
e-cigarette companies to reach youth. Methods: We selected two representative
social media sites as our study targets, namely YouTube and Sina Weibo (the most
popular Chinese microblogging website). A set of e-cigarette related keywords was
submitted to the official search engines of the two sites. For each search, the top
20 results returned by YouTube and the top 1000 results returned by Sina Weibo
were collected. A final sample of 196 videos and 999 messages was analyzed. The
youth access to such e-cigarette information was also determined by assessing
whether YouTube and Sina Weibo have any age restriction to view these videos
and messages. Results: In our dataset, 94% (n=185) of the 196 YouTube videos
and 68% (n=677) of the 999 Sina Weibo messages were promoting e-cigarette
use. There are four categories of induction information from these promotional
messages. The first category exaggerates the benefits of e-cigarette use. The
second category aims to ease the public concerns of e-cigarette use. The third
category tries to promote the “cool” factor of e-cigarette use through images of
fashion or positive association. The last category contains offers to lower the
barriers to e-cigarette purchases. None of the sampled e-cigarette videos in
YouTube and messages in Sina Weibo blocks youth viewing. Notably, males and
females of 13-17 years were found among the main audience of two promotional
videos in YouTube. Conclusion: E-cigarette companies are targeting youth through
social media applications. Given the prevalence of social media use among youth,
research is critically needed to gain a better understanding of such youth-targeting
strategy and practice, with public policy implications.

FUNDING: This study was funded by the University of Tasmania’s Research
Enhancement Grant Scheme (NS)
JUSTIFICATION: Important to understand the effect of tobacco warnings
CORRESPONDING AUTHOR: Stuart Ferguson, PhD, Senior Research Fellow,
University of Tasmania, Schools of Medicine & Pharmacy, Private Bag 26, Hobart,
Tasmania 7001, Australia, Phone: 61-3-6226 4295, Email: stuart.ferguson@utas.
edu.au
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A SMOKE-FREE COMMUNITY HOUSING POLICY: CHANGES
IN REPORTED SMOKING BEHAVIOUR – FINDINGS FROM
WATERLOO REGION, CANADA
Ryan David Kennedy, Ph.D.*1, Stephanie Ellens-Clark, M.S.W.2, Laurie Nagge,
R.N., M.P.H.2, Kevin O’Hara, M.P.A., A.I.H.M.3, Irwin Peters, A.Sc.T., A.I.H.M.3,
Pamela Kaufman, Ph.D.4, Matt Grey5, and B. Math.5, 1Institute for Global Tobacco
Control, Johns Hopkins Bloomberg School of Public Health; 2Region of Waterloo
Public Health; 3Waterloo Region Housing; 4Ontario Tobacco Research Unit, Dalla
Lana Faculty of Public Health, University of Toronto and Centre for Addiction and
Mental Health; 5Propel Centre for Population Health Impact, University of Waterloo

FUNDING: This work was supported by the following grants: The National Natural
Science Foundation of China, Grant No. 71103180, 91124001 and 91024030, and
The Ministry of Health, Grant No. 2012ZX10004801 and 2013ZX10004218.

BACKGROUND: In October, 2009, Region of Waterloo Council (Canada)
approved a smoke-free housing policy for all regionally owned and operated
affordable rental housing units (2722 households). This policy came into effect
on April 1, 2010 and made all new leases signed with Waterloo Region Housing
100% smoke-free (including balcony or patio areas). Existing lease holders were
‘grandfathered’ – meaning they could still smoke in their units. Tenants have been
surveyed over time to understand support for the policy, reported exposure to
secondhand smoke, and impacts on smoking behavior. METHODS: An envelope
containing a cover letter that described the smoke-free housing policy, the survey
questionnaire, and a letter that provided instructions on how to access language
translation support for completing the survey was delivered by a private courier to
every household in the portfolio in the winter of 2010 (pre-policy), and the winter
of 2011 and 2013 (post-policy). RESULTS: The survey was completed by 26% of
households (n=717) in 2010, 25% of households (n=685) in 2011, and 23% (n=618)
in 2013. At the time of the post-policy survey, the proportion of households that had
a smoke-free lease was approximately 12% (2011) and 31% (2013). Reported
support for the policy was 72% pre-enactment (2010), and increased to 79% in
2013 (p=0.003). In 2010, the majority of respondents reported they are exposed
to secondhand smoke (SHS) in their home at least sometimes (58%); in 2011 and
2013, 50% reported they are exposed to SHS in their home. Of respondents who
identified as smokers, 41% reported they had tried to quit in the last year (2010
and 2011) and 45% in 2013. Since the policy, 45% (2013) of smokers reported
they go outside to smoke more often than before the smoke-free housing policy.
CONCLUSIONS: After 3 years, approximately one third of households have a
smoke-free clause in their lease. The housing policy is associated with positive
changes in smoking behavior and exposure including increased quitting attempts,
an increase in reported outdoor smoking, and reduced reported exposure to SHS.
Support for the policy increased modestly after it was implemented.

JUSTIFICATION: This study could help public health authorities gain a better
understanding of e-cigarette information in social media and inform regulatory
decision making.
CORRESPONDING AUTHOR: Daniel Zeng, Institute of Automation, Chinese
Academy of Sciences, The State Key Laboratory of Management and Control for
Complex Systems, No.95 ZhongGuanCun East St, HaiDian Dist, Beijing, 100190,
China, Peoples Republic of, Phone: +86-10-82544789, Fax: +86-10-82544789,
Email: dajun.zeng@ia.ac.cn
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AN INVESTIGATION OF EVERYDAY ENCOUNTERS WITH ANTISMOKING WARNINGS
Alexandra Hunn, Stuart G. Ferguson, Ph.D.*, Jenn L. Scott, Ph.D., and Natalie
Schüz, Ph.D.
Information about the health risks associated with smoking is encountered
in a variety of forms in everyday life. The use of graphic health warnings on
tobacco products is mandated by law in numerous jurisdictions around the world.
Lab-based studies indicate that such warnings are perceived as important and
effective, are successful in increasing knowledge of smoking-related disease, and
induce fear and cessation-related thoughts. While these findings are promising,
the impact of smoking health warnings in day-to-day life has not been assessed
in detail. The current study employed ecological momentary assessment (EMA) to
assess the everyday encounters with anti-smoking warnings of 30 smokers and 24
never-smokers. Participants were required to carry modified smartphones for up
to three weeks (912 subject days of monitoring in total) and to report encounters
with smoking warnings along with responding to randomly scheduled prompts;

FUNDING: This study was funded by the Region of Waterloo and the Propel
Centre for Population Health Impact (CCSRI – Canadian Cancer Society Research
Initiative).
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JUSTIFICATION: This study’s findings could be translated to a variety of other
community housing settings and help inform policy development.

6 months. Results: The self-reported 7-day point prevalence quit rates at 6
months for the three RCT groups were 10.6%, 6.7%, and 11.3%, respectively.
The rates of smoking reduction by 50% or more were 29.8%, 23.6%, and 26.6%,
respectively. There were no significant differences in the two outcomes between
any of the groups. No significant changes in the perceived importance, difficulty,
and confidence of quitting were detected in the three groups. Conclusions: We
found no evidence to support that brief behavioral interventions could boost up
the quit rates or improve the perceptions of quitting among participants who joined
the Quit and Win programme. Future studies on additional interventions for the
Quit and Win programme should consider other non-behavioral or more intensive
interventions to increase quitting.

CORRESPONDING AUTHOR: Ryan David Kennedy, PhD, Assistant Professor,
Johns Hopkins Bloomberg School of Public Health, Health, Behavior & Society,
Institute for Global Tobacco Control, Baltimore, MD 21205, United States, Phone:
410.955.3435, Email: rkennedy@jhsph.edu
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#CALLTOACTION: TWITTER AS AN E-CIGARETTE ADVOCACY
PLATFORM

FUNDING: The project was funded by the Hong Kong Council on Smoking and
Health.
JUSTIFICATION: We found no evidence to support that brief behavioral interventions could boost up the quit rates or improve the perceptions of quitting among
participants who joined the Quit and Win programme.

Allison M. Pastel, M.P.H.*, Deanna P. Jannat-Khah, M.S.P.H., and Donna R.
Shelley, M.D., M.P.H., New York University School of Medicine
Introduction: Twitter, a microblogging website, has the potential to be used as
a dynamic platform to influence public opinion on a range of issues related to
electronic cigarettes (ecigs). Tracking and analyzing tweets may provide insights
into attitudes towards ecigs and potential regulation of these products. Methods:
Tweets were captured for 30 consecutive days (May 5- June 6) at the same time
each day. We identified tweets by entering four keywords (ecig, ecigs, electronic
cigarette, vaping) in the Twitter search Application Programming Interface https://
twitter.com/search-home. Two data analysts independently coded each tweet into
one or more of the 17 mutually exclusive categories. Each tweet was reviewed
and discrepancies were discussed. Qualtrics, a data collection and analysis
software program, was used to assist with data analysis. Results: 1467 tweets
were captured. Fifteen percent of tweets were coded as “advocacy” (4th most
common category with 217 tweets). Eighty-eight percent (n=189 tweets) of the
advocacy tweets were related to potential regulatory bans. Of the 189 ban tweets,
140(74%) were against a prospective ban, 7(4%) were in favor of a ban(e.g. tweet:
“they definitely need to make a law against smoking a ecig in restaurants”), and
42(22%) were neutral. Fifty-seven percent (n=108) of the ban tweets contained
the hashtag, #EUecigban; indicating a trending topic, and referring to the potential
ban within the European Union (e.g., tweet: “e-cigs have the potential as long-term
alternatives to tobacco to make the virtual elimination of tobacco a realistic
target #EUecigban”). Conclusion: Twitter is a free social media tool that has the
potential to reach a vast number of people with timely public health information.
This analysis indicates that Twitter is being used to disseminate information about
ecig regulations. These tweets are also predominately from ecig users who are
arguing against current proposals to regulate ecigs. There is a need for public
health professionals to participate in the conversation to ensure the dissemination
of accurate information that is consistent with promoting public health goals, and
to counter misinformation.

CORRESPONDING AUTHOR: Yee Tak Derek Cheung, The University of Hong
Kong, School of Public Health, 5/F William MW Mong Block, Hong Kong, 000,
Hong Kong, Phone: 852 28192652, Email: derekcheung@hku.hk
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REPORTED SMOKING BEHAVIOR AND TOBACCO
USE DENORMALIZATION IN SMOKE-FREE OUTDOOR
ENVIRONMENTS IN HAMILTON (CANADA) ONE YEAR AFTER THE
IMPLEMENTATION OF A BY-LAW
Ryan David Kennedy, Ph.D.*1, Heidi McGuire, B.Sc.2, Kevin McDonald, B.A.,
M.P.A.2, Stephanie Filsinger, M.Sc.3, Matt Grey3, and B. Math3, 1Johns Hopkins
Bloomberg School of Public Health, 2City of Hamilton – Public Health Services,
3
Propel Centre for Population Health Impact, University of Waterloo
BACKGROUND: In May, 2012, The City of Hamilton (Canada) enacted a
by-law that made city owned and operated property used for outdoor recreational
purposes, smoke-free. Some of the goals of the by-law included promoting
positive role-modeling for children, and encouraging reduced tobacco use. City
staff evaluated aspects of the by-law to understand how the restrictions influenced
smoking behavior and the denormalization of outdoor smoking. METHODS:
Intercept surveys were completed by adult (18+) Hamilton residents (n=511)
during the summer of 2013. Surveys were conducted by city staff. Survey
participants received a $5 gift-card to a coffee shop upon completion. Responses
were analyzed using SAS version 9.3. RESULTS: Response rate for the survey
was 80%. The majority of respondents who completed the survey were female
(62%), non-smokers (84%), and had children under the age of 18 living in their
households (65%). The majority of respondents (72%) reported they were aware
of the smoke-free by-law. Respondents who smoked (n=79) were asked if their
smoking behavior had changed since this by-law came into effect; approximately
a quarter reported that they now smoke outside the park/on the sidewalk (24%),
smoke further away from other people (28%), smoke fewer cigarettes (19%), and
are thinking about quitting smoking (9%). Approximately 30% reported that they
never smoke when visiting city owned outdoor spaces, and 29% reported they
had not changed their behavior since the by-law came into effect. The majority of
respondents who smoke agreed that there are ‘fewer and fewer places where they
feel comfortable smoking’ (85%) and more than three-quarters of respondents
(76%) reported that there are fewer places where they feel comfortable smoking
outdoors. CONCLUSIONS: The Hamilton outdoor by-law has positively influenced
smoking behavior; however, the majority of smokers report that they still smoke at
least sometimes when visiting regulated outdoor spaces. The majority of smokers
also agree that there are fewer places outside where they feel comfortable
smoking, suggesting that this behavior is being denormalized.

FUNDING: No Funding.
CORRESPONDING AUTHOR: Allison Pastel, MPH, Program Coordinator, New
York University School of Medicine, Department of Population Health, 227 East
30th Street, New York, NY 10016, United States, Phone: 646-501-2537, Email:
allison.pastel@nyumc.org
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“QUIT TO WIN CONTEST” TO PROMOTE SMOKING CESSATION:
A RANDOMIZED CONTROL TRIAL ON THE EFFECTIVENESS OF
BRIEF AND BEHAVIORAL INTERVENTIONS
Yee Tak Derek Cheung*1,Tai Hing Lam1, David Wong2, and Sophia Siu Chee
Chan2, 1School of Public Health, The University of Hong Kong, 2School of Nursing,
The University of Hong Kong

FUNDING: This study was funded by the City of Hamilton, Ontario (Canada)

Background and aim: The “Quit and Win” program has been organized all over
the world to use monetary incentives to motivate smokers to quit. Few previous
programmes had tested the effectiveness of additional interventions in helping the
participants. Methods: A 3-arm cluster randomized controlled trial was conducted
to evaluate the effectiveness of face-to-face brief counselling (Intervention
group: n=265) and Short Message Service (SMS group: n=419), compared with
no counselling and SMS (Control group: n=432), to motivate participants of the
Hong Kong Quit-to-Win Contest to quit. The “Counselling group” had a brief
on-site and two telephone counselling sessions, while the “SMS group” received
16 motivational messages in 4 weeks after joining the Contest. All participants
received a self-help smoking cessation booklet and were followed up at 3 and

JUSTIFICATION: This study’s findings could be translated to a variety of other
public health policy domains specifically tobacco free policies regulating use in
outdoor environments.
CORRESPONDING AUTHOR: Ryan David Kennedy, PhD, Assistant Professor,
Johns Hopkins Bloomberg School of Public Health, Health, Behavior & Society,
Institute for Global Tobacco Control, Baltimore, MD 21205, United States, Phone:
410.955.3435, Email: rkennedy@jhsph.edu
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Salem, Virginia Slims, and Winston. The brand names of Basic, Doral, GPC, Misty,
Sonoma, and USA Gold are considered as generic. Results: Discount use was most
common among premium brand users (22.06%), followed by generic and other
brand users (13.30% and 10.79%). Among smokers of premium brands, females,
younger smokers, greater daily smokers and dual users of cigarettes and other
tobacco products were more likely to use discounts, whereas African Americans,
those with college education and above, and those with higher household income
were less likely to do so. Among smokers of generic brands, those who had no
quit intentions, and those who were more nicotine dependent were more likely
to use discounts. Conclusions: Discount users’ socio-demographic and tobacco
use characteristics are different between smokers of premium and generic brands.
Strategies such as setting a high floor price for cigarettes together with limiting the
use of coupons and promotions need to be considered to help uphold the effect of
taxes to reduce the prevalence of smoking.

UTILIZING FACEBOOK ADVERTISEMENTS TO RECRUIT
UNDERREPRESENTED SMOKERS INTO A SMOKING CESSATION
STUDY
Brian S. Hernandez, B.A.*1, Tyson Pankey, M.P.H.1, Alexander M. Bush1, Tricia
M. Snow, M.P.H.1, Lisa Sanderson Cox, Ph.D.1, Jasjit S. Ahluwalia, M.D., M.P.H.2,
and Nicole L. Nollen, Ph.D.1, 1University of Kansas School of Medicine, 2University
of Minnesota
Background: An estimated 149 million Americans use Facebook (FB) every
month. While 86% of FB users are young adults, 62% are male, and 68%-72% of
racial/ethnic minorities are regular users of social media (i.e., FB, Twitter, Instagram,
Pinterest, Tumblr), FB has not yet been examined as a means of recruiting these
underrepresented groups into research studies. This study explored FB as a
vehicle to recruit males, adults under 40 years of age, and non-Hispanic Blacks
into an ongoing NIH-funded smoking cessation study stratified by race (White,
Black), gender, and age (18-40, >40). The study also compared recruitment costs
for Facebook and radio advertising. Methods: Two identical FB advertisements
were composed targeting males and females under 40 years of age residing in
the greater Kansas City area. Radio ads were similar in content to the FB ads and
were targeted by selecting stations based on listener demographic. Specifically,
the majority of radio ads were featured on stations with a high volume of listeners
who were young adults and racial/ethnic minorities. Results: 194 smokers have
been enrolled to date. Over a 4-week period, $280 was spent on FB. During this
time frame, FB ads reached 17,000 users and resulted in 464 likes, 35 private
messages, 20 individuals screened, and 10 eligible participants (50% eligibility
rate) for a cost of $28 per eligible participant ($280/10 eligible). 100% (10/10)
of those eligible through FB were within the targeted demographic (7 male, 10
under 40, 1 non-Hispanic Black). Within the same 4-week period, $2,860 was
spent on radio ads. Radio ads resulted in 204 calls to the study line, 98 individuals
screened, and 32 eligible participants (33% eligibility rate) for a cost of $89 per
eligible participant ($2,860/32 eligible). 78% (25/32) of radio ad responders
were within the targeted demographic (14 male, 25 under 40, 14 non-Hispanic
Black). Conclusion: Facebook ads are a cost-effective method of recruiting
underrepresented cohorts of smokers, particularly males and adults under 40 into
smoking cessation studies.

FUNDING: No Funding
JUSTIFICATION: Strategies such as setting a high floor price for cigarettes
together with limiting the use of coupons and promotions need to be considered to
help uphold the effect of taxes to reduce the prevalence of smoking.
CORRESPONDING AUTHOR: Xin Xu, PhD, Senior Economist, Centers for
Disease Control and Prevention, Office on Smoking and Health, 4770 Buford
Highway - Mailstop F-79, Atlanta, GA 30341, United States, Phone: 770-488-6470,
Email: xinxu@cdc.gov
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MODERN USES FOR AN ANCIENT PRACTICE: YOUNG ADULTS’
KNOWLEDGE, BELIEFS, AND USE OF HOOKAHS
Jessica A. Kulak, M.P.H., M.S.*1, Mark J. Travers, Ph.D.2, and Maansi BansalTravers, Ph.D.3, 1School of Public Health and Health Professions, University at
Buffalo; 2Air Pollution Exposure Research Laboratory, Roswell Park Cancer
Institute, Buffalo, New York; 3Department of Health Behavior, Roswell Park Cancer
Institute, Buffalo, New York
OBJECTIVES: Relatively little is known about the perceptions, beliefs, and
use behaviors of hookah smokers, such as how and why they use, and what
influences maintenance of use. This qualitative project sought to assess reactions
to this emerging product and the methods that are used in advertising hookah
smoking venues. METHOD: Focus groups were conducted to encourage a natural
dialogue between participants (two groups, N=15; mean age = 22.5 (range 18-26
years)) as they viewed a hookah and related materials. Participants were selected
based on ever hookah use. A trained moderator led a semi-structured discussion;
groups were audio recorded and transcribed, and open coding was used to extract
themes. RESULTS: In their last hookah smoking session, all participants (100%)
reported sharing a hookah with others, 86% shared a hose and mouthpiece, and
93% smoked flavored tobacco. Participants attributed: increased use as being
related to increased health risk, less harm to those who don’t inhale, and health
risks were less than regular cigarette smoking. Users also commonly deviated from
the traditional shisha-charcoal-water trio with 29% reporting mixing or replacing
the water in the bowl with other liquids such as alcohol, flavored beverages, milk,
and/or ice. Novel activities, such as blowing smoke bubbles and smoke rings,
were cited as an important aspect in hookah use. Many (36%) reported smoking
at a commercial hookah café and cited both location and word of mouth as the
most important forms of advertising for these establishments. CONCLUSIONS:
These focus groups found that young adults are engaging in hookah use in
both traditional and innovative ways, including variations in the product they are
smoking and the liquid they are using in the bowl. Experimenting with different
ways to smoke hookah was attractive to this group and raises the need for future
research, especially as it relates to the use of alcohol in the hookah. With rapidly
increasing appeal and use rates of hookah among young adults, it is imperative
that additional regulations be implemented to limit the manufacture, distribution,
and marketing of hookahs and their associated products.

FUNDING: Conducted at the University of Kansas School of Medicine and
Swope Health Services with support from the National Institute on Drug Abuse
R01DA031815.
JUSTIFICATION: Facebook advertisements are a cost-effective method of
recruiting males and adults under 40 into smoking cessation studies.
CORRESPONDING AUTHOR: Brian Hernandez, BA Psychology, Research
Counselor, University of Kansas Medical Center, Preventive Medicine, 3901
Rainbow Blvd, Kansas City, KS 66160, United States, Phone: 816-627-2032, Fax:
816-627-2128, Email: bhernandez@kumc.edu
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IS EVERY SMOKER INTERESTED IN PRICE DISCOUNTS? AN
EVALUATION OF PRICE-RELATED DISCOUNTS BY CIGARETTE
BRANDS
Xin Xu, Xu Wang* and Ralph S. Caraballo, National Center for Chronic Disease
Prevention and Health Promotion, Office on Smoking and Health, Centers for
Disease Control and Prevention, Atlanta, GA
Background: Raising unit price is one of the most effective ways of reducing
cigarette use. However, price-sensitive smokers used a variety of strategies to
mitigate the effect of rising price of cigarettes on their smoking habits. In particular,
these smokers may switch to cheaper brands or use discount coupons. Studies
have shown that 23%-34% of adult smokers in the U.S. use cheaper brands of
cigarettes in response to higher cigarette prices, and 18%-49% use coupons or
promotions. Little is known about how patterns of discount use vary by types of
brands. Objectives: To evaluate the impacts and the determinants of price-related
discount use by cigarette brands. Methods: The price-related discount includes
coupons, rebates, buy 1 get 1 free, 2 for 1, or any other special promotions. Using
data based on15,563 current smokers from the 2009-2010 national Adult Tobacco
Survey (NATS), a stratified nationally representative landline and cell phone
survey, multivariate analyses were performed by type of cigarette brands. The
premium brands include Camel, Kool, Marlboro, Newport, Pall Mall, Parliament,

FUNDING: This work was supported by Roswell Park Cancer Institute and
National Cancer Institute (NCI) grant #P30 CA016056.
CORRESPONDING AUTHOR: Jessica Kulak, MPH, University of Buffalo, 312
Kimball Tower, Buffalo, NY 14214, United States, Phone: 315-440-5329, Email:
jakulak@buffalo.edu
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some individuals are perceiving e-cigarettes as smoking cessation devices. There
are many tobacco users looking for products to help with tobacco cessation,
however, e-cigarettes may be the only non-tobacco nicotine replacement
available at gas stations. While NRT sale restrictions vary from state to state, the
convenience and availability of gas stations for many tobacco users may make
gas stations ideal locations for placement of NRT products. Health professionals
should consider using gas stations as an intervention location to aid in smoking
cessation using FDA approved NRT products.

UNASSISTED SMOKING CESSATION IN ARGENTINA
L. Peña*1, J. Konfino*2, and R.M. Mejía**3, 1Centro de Estudios de Estado y
Sociedad (CEDES), 2Ministerio de Salud de la Nación, 3Centro de Estudios de
Estado y Sociedad (CEDES)-Instituto Nacional del Cáncer, Argentina.
Background: Currently, pharmacotherapy to help smokers quit is one of the
most cost-effective medical interventions available. The increasing promotion of
this intervention, mainly by the pharmaceutical industry, has made the fight of
tobacco control a medicalized practice, even though the majority of former smokers
quit unaided. In Argentina although 90% quit smoking without assistance there are
few studies focused on reasons, motives and strategies that enable unassisted
cessation. Objective: To describe motivations, facilitators, and barriers involved in
the process of unassisted smoking cessation, in Buenos Aires, Argentina. Methods:
In 2011 and 2012, 30 qualitative semi-structured interviews were carried out with
women and men over 18 years old who have stopped smoking without any help, in
Buenos Aires. Analysis was based on grounded theory. Results: Participants were
50% women with a mean age of 36 years old; most participants had completed
high school or more years of formal education. “Cold turkey” turns out to be one
of the strategies used although in some cases the strategy of postponing the
cigarette linked to certain daily practices and declared “no smoking” produced less
anxiety and proved to be effective and will power and being convinced they wanted
to stop. The most significant reasons for quitting were the desire of improving
health, feeling free of tobacco dependence, pregnancy and their children, who
sometimes were the ones who asked their parents to quit smoking. The facilitators
were thinking about the benefits brought by quitting smoking, the creation of
smoke-free places, having family and friends support and recognize of and quitting
at the same time with some friends or family members. The main obstacles in the
process were being in smoke-permited places, withdrawal symptoms, difficult to
imagine without the “company of a cigarette” and the fear of not being able to quit.
Conclusion: Since unassisted cessation is the most successful method used by
ex-smokers in Argentina, health authorities should emphasize its effectiveness in
population-based communication.

FUNDING: No Funding
CORRESPONDING AUTHOR: Eric Soule, MPH, University of Florida, Behavioral
Science and Community Health, 101 S Newell Drive, Gainesville, FL 32605,
United States, Phone: 313-400-1148, Email: esoule@phhp.ufl.edu
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PERCEIVED HARM, ADDICTIVENESS, AND SOCIAL
ACCEPTABILITY OF TOBACCO PRODUCTS AND MARIJUANA
AMONG YOUNG ADULTS
Carla J. Berg, Ph.D.1, Erin Stratton, M.P.H1, Gillian Schauer, M.P.H.1, Michael
Lewis, Ph.D.2, Yanwen Wang, Ph.D.2, Michael Windle, Ph.D.1, and Michelle Kegler,
Dr.P.H.1, 1 Department of Behavioral Sciences and Health Education, Emory
University Rollins School of Public Health, Atlanta, GA, 2Department of Marketing,
Emory University Goizueta Business School, Atlanta, GA
Recently, little cigars, cigarillos, snus, hookah, and e-cigarettes have grown in
popularity. Concurrent use of tobacco and marijuana is also high. We examined
the perceived harm to health, addictiveness, and social acceptability of tobacco
products (cigarettes, cigar products, smokeless tobacco, hookah, electronic
cigarettes) and marijuana use among young adult college students. In 2013,
10,000 students at 2 universities in Southeastern US were recruited to complete an
online survey (N=2,002; response rate 20.0%). Participants were asked to indicate
on a 7 point scale how harmful, addictive, and socially acceptable each product
was; these data were then recoded in order to yield an overall positive perception
score for each product. The products perceived to be least harmful were marijuana
(4.14±2.14), e-cigarettes (4.26±1.95), and hookah (4.56±1.78); those perceived
to be the most were cigarettes (6.47±1.00), cigar products (6.19±1.19), and
smokeless tobacco (6.07±1.30). The products perceived to be least addictive were
hookah (3.66±2.12), e-cigarettes (4.29±2.08), and marijuana (4.60±2.24); those
perceived to be most were cigarettes (6.42±1.27), smokeless tobacco (5.63±1.72),
and cigars (5.63±1.72). Those perceived to be most acceptable were hookah
(5.39±1.88), marijuana (5.13±2.06), and cigarettes (4.51±2.02); those perceived
to be the least were smokeless (3.60±2.05), e-cigarettes (4.12±2.03), and cigars
(4.43±1.97). In summary, the products most positively perceived were marijuana
(12.39±4.89), e-cigarettes (11.56±4.22), and hookah (11.44±1.78); the least
positively perceived were cigarettes (7.62±2.79), smokeless tobacco (7.70±3.21),
and cigars (8.62±3.27). Across all products, males had more favorable perceptions
than females (p’s<.01), with the exception of hookah (p=ns). Also, Blacks had
the least positive perceptions of all tobacco products compared to Whites and
other minorities (p’s<.05) except hookah (p=ns), but more positive perceptions of
marijuana (p’s<.001). Research is needed to understand the origins of differing
perceptions of harm and social norms of these products to facilitate efforts to
reduce tobacco and marijuana use in young adults.

FUNDING: This study was funded by grant International Development Research
Center de Canada - IDRC.
JUSTIFICATION: Unassisted cessation is the most successful method used
by ex-smokers, this point should be accepted and reported as one of the most
important messages from health professionals and public health authorities.
CORRESPONDING AUTHOR: Lorena Peña, CEDES, Sanchez de Bustamante
27, Buenos Aires, 1173, Argentina, Phone: 5411 48651707, Email: lo@ipaddress.
com.ar
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SALES OF ELECTRONIC CIGARETTES VS. TRADITIONAL
CIGARETTES AT GAS STATIONS: OPPORTUNITY FOR
CESSATION INTERVENTION
Eric K. Soule, M.P.H., Jamie L. Pomeranz, Ph.D., Stacey B. Griner, B.S., and
Tracey E. Barnett, Ph.D., University of Florida
In light of anti-tobacco campaigns across the U.S., electronic cigarettes
(e-cigarettes) have surfaced as a potential alternative to smoking. Though not
approved by the FDA as smoking cessation devices, the popularity of e-cigarettes
appears to be on the rise with sales doubling in the last year for adolescents
(CDC, 2013). To examine sales of this emerging product, we visited 40 gas station
convenience stores and recorded if traditional cigarettes, e-cigarettes, or nicotine
replacement therapy (NRT) products were sold. In addition, we asked the sales
staff within the stores if they believed sales of each of the products were decreasing,
staying the same, or increasing at their store. Finally, we asked the sales staff to
explain why they thought sales of the different products were changing or staying
the same. All 40 of the gas stations sold traditional cigarettes, all but one sold
e-cigarettes (n=39), and none sold NRT products. Of the gas station attendants
who commented on sales in their stores, 20.6% believed e-cigarette sales were
increasing a little and 58.8% believed sales were increasing a lot. The majority
(70.6%) of gas station attendants perceived traditional cigarette sales were staying
the same. Additionally, at gas stations where e-cigarettes were sold, 35.9% of the
attendants reported e-cigarette sales were increasing because people are trying
to quit smoking traditional cigarettes. This pilot study demonstrates the increasing
trend of e-cigarette use among patrons who frequent gas stations. Furthermore,

FUNDING: This research was supported by the National Cancer Institute
(1K07CA139114-01A1; PI: Berg), National Center for Advancing Translational
Sciences (1R43TR000358-01; PI: Sokol), and the Georgia Cancer Coalition (PI:
Berg).
JUSTIFICATION: Research is needed to understand the origins if differing
perceptions of harm and social norms of these products to facilitate efforts to
reduce tobacco and marijuana use in young adults in order to inform prevention
efforts.
CORRESPONDING AUTHOR: Carla Berg, PhD, Emory University, 1518 Clifton
Road NE, Atlanta, GA 30322, United States, Phone: 404-727-7589, Email:
cjberg@emory.edu
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To begin to address this knowledge gap, 164 customers (56% male; 86%
Caucasian; mean age= 35.75, SD = 12.62) from four Midwestern, metropolitan
EC vapor stores completed a 29-item questionnaire assessing customers EC use
and beliefs, including amount of EC vs. regular cigarette use, type of EC used,
reasons for using ECs, beliefs about the harms and benefits from EC use, and EC
use in the home and car. Results indicated that participants had been using ECs
for approximately 7 months; 89% reported that they preferred to vape their favorite
e-liquid vs. smoke their favorite brand of cigarette. Most reported that they currently
used a ‘tank’ system (79%) as opposed to other types of ECs. Seventy-eight
percent of participants reported that they began to use the EC to quit smoking,
8% for recreational use, and 4% to vape in places where smoking wasn’t allowed.
Participants reported an average decline in number of cigarettes per day from 20.9
to 2.8 since using an EC (p<.05). Moreover, 71% reported that they had stopped
smoking all regular cigarettes. A majority of individuals reported improved overall
health (84.2%), decreased smokers cough (79.7%), increased ability to exercise
(58.0%), and increased sense of smell (80.3%) and taste (79.6%). Interestingly,
participants believed that ECs were less harmful than all other tobacco products,
all nicotine replacement products and all smoking cessation medications (p<.05).
Participants also used ECs in more locations (i.e., home and/or car) than they had
previously smoked cigarettes; this is potentially an issue as the long-term effects of
secondhand/thirdhand vapor exposure to non-smokers are unclear.

WHAT OPTOMETRISTS SEE AS RELEVANT IN TOBACCO
PREVENTION AND CESSATION: PATIENT EDUCATION MATERIAL
AND CONTINUING EDUCATION
Ryan David Kennedy, Ph.D.*1, Marlee M Spafford, O.D., M.Sc., Ph.D., F.A.A.O.2,
Julie Brûlé, O.D., M.Sc., F.A.A.O.3, David Hammond, Ph.D.4, Geoffrey T. Fong,
Ph.D.5, Annette S.H. Schultz, R.N., Ph.D.6, and Ornell Douglas, M.P.H.7, 1Institute
for Global Tobacco Control, Johns Hopkins Bloomberg School of Public Health;
2
Optometry and Vision Science, University of Waterloo; 3école d’optométrie,
Université de Montréal; 4School of Public Health and Health Systems, University of
Waterloo; 5Department of Psychology, University of Waterloo; 6Faculty of Nursing,
University of Manitoba; 7Propel Centre for Population Health Impact, University
of Waterloo
BACKGROUND: Smoking is a leading cause of numerous eye diseases
including age-related macular degeneration. Optometrists are well positioned to
address tobacco use with their patients; however, few supports, such as posters,
factsheets, and continuing education (CE) courses, have been developed to help
educate patients about the link between smoking and eye disease. This national
study sought to identify what optometrists believe will help their discussions with
patients about tobacco. METHODS: An on-line survey was developed and sent
to all 4,528 optometrists registered in Canada. Optometrists were presented with
sample images and text for materials that might be used in patient education
materials and CE relevant to supporting tobacco prevention and cessation among
their patients. RESULTS: There were 850 respondents (19% response rate).
Comparing image content for posters, preferences were higher for an image that
communicated lifestyle impact from vision loss (person using a white cane) than
for a fearful image (eye surgery) (43% vs. 27%, p<0.0001). A poster with text “We
ask because…” was slightly preferred over a poster that encouraged patients to
“Feel free to ask!” about smoking’s impact on eye health (44% vs. 39%, p=0.08). A
loss-framed message (lose vision 10 years sooner) was preferred to a gain-framed
message (10 years of additional sight) (51% vs. 35%, p<0.0001). Most survey
participants (89%) requested materials for their offices; of those, almost all wanted
pamphlets (97%), posters (89%), and most wanted a cessation services fax referral
form (80%). Most respondents were interested in CE (79%), and of those, most
were interested in learning more about smoking’s impact on vision health (90%),
and learning how to address smoking with patients (81%). CONCLUSIONS:
Canadian optometrists want tools to better address tobacco use with their patients
including in-office eye-related educational materials, CE, and cessation referral
systems. In general, images that are less fearful with loss-framed messages were
preferred. It is important to understand practitioner preferences because they
decide what is displayed in their offices.

FUNDING: Oklahoma Tobacco Research Center Advanced Development Grant
JUSTIFICATION: Public health officials and clinicians should educate smokers
and e-cigarette users about the relative safety of NRT vs. e-cigarettes and also
discuss the potential hazard of exposing children and adult non-smokers to
secondhand vapor.
CORRESPONDING AUTHOR: Theodore Wagener, PhD, Assistant Professor,
University of Oklahoma HSC, Pediatrics, 1200 Children’s Ave., Oklahoma City, OK
73117, United States, Phone: 405-271-4407, Email: theodore-wagener@ouhsc.
edu
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THE ADAPTATION OF A WEB-BASED SMOKING CESSATION
PROGRAM FOR VOCATIONAL SCHOOL STUDENTS
C.E. Yingling*, A. Loukas, K.E. Pasch, S. Pennewell, K. Barr, and L.C. An, The
University of Texas at Austin
Purpose: Project Quit, a tailored web-based smoking cessation program, was
effective in increasing smoking cessation rates among a predominantly white HMO
population with an average age of 46.5 (women = 56.4%). The purpose of this
study was to (1) describe the adaptation of Project Quit for a younger population
of post-secondary vocational school students in the development of Project
Quit Texas (PQT) and (2) describe participants’ satisfaction with and perceived
likeability and usability of PQT. Method: Participants were the initial 67 students
who completed PQT and the immediate follow-up survey. Students were enrolled
in 17 vocational schools in Texas in 2012-2013, which train students for blue-collar
occupations such as auto mechanic, and ranged in age from 19-59 (M =36.4,
SD=10.4). Most were female (70%) and non-Hispanic White (60%), although
24% were Hispanic, 12% were Black, and 3% reported another race/ethnicity. In
addition to attending school, 34% also held a job, 30% were married, and 54%
had children. Finally, most (64%) participants smoked 15 or fewer cigarettes per
day. Results: Four key factors of the program, outcome expectations, efficacy
expectations, success stories, and personalized source, were adapted for
vocational students with consideration of psychosocial variables specific to the
population, including financial stress, role overload, and depressive symptoms.
The program was also adapted for self-directed/self-paced viewing to increase
acceptability. Results from 10 interviews with 7 women and 3 men indicated that
most participants perceived PQT to be motivating, convenient and easy to use,
and that they felt less alone in the cessation process because of PQT. Participants
also felt that the program was tailored to their lives and needs. More than half
of participants expressed satisfaction with PQT. Conclusion: Project Quit Texas
is feasible for a younger sample of blue collar adults. Overall, participants felt
positively about several key aspects of the program and there was a general sense
of satisfaction with PQT. Additional research will determine if use of PQT increases
smoking cessation compared to a control condition.

FUNDING: Health Canada Federal Tobacco Control Strategy, and support from the
Propel Centre for Population Health Impact (CCSRI – Canadian Cancer Society
Research Initiative). Geoffrey T. Fong was supported by an Ontario Institute for
Cancer Research Senior Investigator Award and a Canadian Cancer Society
Research Institute Prevention Scientist Award.
JUSTIFICATION: This study’s methods and findings could be translated to a
variety of other primary care practitioner settings.
CORRESPONDING AUTHOR: Ryan David Kennedy, PhD, Assistant Professor,
Johns Hopkins Bloomberg School of Public Health, Health, Behavior & Society,
Institute for Global Tobacco Control, Baltimore, MD 21205, United States, Phone:
410.955.3435, Email: rkennedy@jhsph.edu
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ELECTRONIC CIGARETTE STORE CUSTOMERS: ‘VAPING’
BEHAVIORS AND BELIEFS
Theodore L. Wagener, Ph.D.*1,2, William V. Lechner, M.S.2,3, Alayna P. Tackett,
B.A.2,3, Ellen Meier, M.S.2,3, Noor N. Tahirkheli, B.S.1,2, and Leslie M. Driskill,
M.S.1,2, 1University of Oklahoma Health Sciences Center, 2Oklahoma Tobacco
Research Center (OTRC), 3Oklahoma State University
Over the last several years, the number of e-cigarette (EC) stores (i.e., vapor
stores) has been increasing across the country. These stores typically only sell
‘tank’ system style ECs and also mix their own EC liquid (i.e., e-juice), creating
‘gourmet’ flavors. The current EC literature has primarily focused on online surveys
of online vapor forums to profile the EC community, while no research has been
conducted investigating the vaping behaviors and beliefs of vapor store customers.

FUNDING: National Institutes of Health/National Cancer Institute
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JUSTIFICATION: This study informs practice related to smoking cessation
programs, especially those targeting blue-collar adults, a population in which
cigarette use remains high, with an emphasis on the use of tailoring and technology.

We painted a wallboard sample with water-based primer and applied 2 coats of
eggshell-texture, latex paint. After the paint dried, we exposed the painted sample
and an unpainted control to SHS at 20 mg particles per m3 for 4 hours and let
the wallboard rest overnight in the smoke-filled chamber with no ventilation. The
back and sides of the wallboard samples were sealed with aluminum tape and
the samples did not contact the interior surface of the chamber. The surface of
the painted board sample was wiped vigorously 3 times with a Cambridge filter
saturated with 50% methanol: 1% HCl. Then the wipes, the paint/paper layers and
the gypsum layers were extracted and analyzed for nicotine and other tobacco
specific alkaloids by both GCMS and LCMSMS. Scrubbing the painted surface of
the wallboard 3 times with methanol:HCl, a stronger solvent than most household
cleaning solutions, removed 9% of the total nicotine. 79% of the nicotine remained
in the paint/paper layer and 2.5% was found in the gypsum layer. In the unpainted
control, we found 57% of the nicotine in the paper layer and 43% in the gypsum
layer. This suggests that nicotine cannot be removed from painted walls by nondestructive solvents and that latex paint resists permeation by nicotine during short
exposures to high concentrations of cigarette smoke.

CORRESPONDING AUTHOR: Camille Yingling, M.S., The University of Texas at
Austin, 1006 Banister Ln. #811, Austin, TX 78704, United States, Phone: 512-6596422, Email: camilleyingling@utexas.edu
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EXPLORING THE ROLE OF SMOKELESS TOBACCO USE INDICES
AS BRIEF MEASURES OF DEPENDENCE
Nasir Mushtaq, Ph.D.* and Laura A. Beebe, Ph.D., Department of Biostatistics and
Epidemiology, University of Oklahoma Health Sciences Center
Background: There is a considerable interest in using brief measures of
dependence for evaluation and treatment of tobacco dependence. Heaviness
of smoking index (HSI) is a validated measure of dependence among cigarette
smokers. However, a similar index has not been studied among ST users. Aim of
this study is to develop similar ST use indices and evaluate their utility as concise
dependence measures. Time to first chew/dip of the day (TTFD), number of cans
of ST used per week (CPW), and dips/chews per day (DPD) were used to create
ST use indices: heaviness of ST use index (HSTI) and ST dependence index
(STDI). Methods: Study was based on data collected from a community based
sample of exclusive ST users living in Oklahoma. Method of scoring for TTFD
and CPD was similar to the scoring scheme employed for HSI items. DPD was
transformed by a series of statistical tests into three category scoring variable.
Concurrent validity and reliability of ST use indices were evaluated and overall
accuracy of ST use indices and FTND-ST was assessed. Level of agreement
between ST use indices and FTND-ST was calculated to find the extent these
indices were equivalent to FTND-ST in measuring dependence. Results: ST use
indices were significantly correlated with FTND-ST. ST users who had higher
HSTI or STDI scores were more likely to have dependence diagnosis (OR: 1.50,
95%CI: 1.12, 2.02 and OR: 1.53, 95%CI: 1.16, 2.02, respectively). Study findings
showed that all tobacco use indices were predictors of cotinine concentration.
The internal consistency assessed by cronbach’s alpha indicated that STDI had
acceptable reliability. At the optimal cutoff scores, both HSTI and STDI had good
level of agreement with FTND-ST (k =0.81, p <0.0001 and k = 0.71, p = <0.0001,
respectively). Conclusion: Significant association of HSTI and STDI with other
tobacco dependence measures and FTND-ST suggests that these indices are
valuable brief measures of dependence among ST users and can be used as a
substitute for FTND-ST as proposed for HSI in smoking dependence studies. A
concise dependence measure like HSTI or STDI has reduced response burden
and is an effective tool in clinical and research setting.

FUNDING: Supported By: The California Tobacco-Related Disease Research
Program, Grants # 20PT-0184 and 21ST-0111, National Institute on Drug Abuse
#P30 DA012393, the National Center for Research Resources #S10 RR026437
and the Northern California Center for Occupational and Environmental Health
JUSTIFICATION: Because nicotine cannot be removed from painted walls by
non-destructive solvents, disclosure of smoking should be required in real estate
transactions.
CORRESPONDING AUTHOR: Suzaynn Schick, PhD, Adjunct Assistant Professor,
University of California, San Francisco, Medicine, UCSF Box 0843, San Francisco,
CA 94143-0843, United States, Phone: 415-206-5904, Email: sschick@medsfgh.
ucsf.edu
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INDOOR CHEMISTRY AND THIRDHAND SMOKE: FORMATION
OF CARCINOGENS AND ASTHMAGENS AFTER SMOKING TOOK
PLACE
Hugo Destaillats, Ph.D., Mohamad Sleiman, Ph.D., and Lara A. Gundel, Ph.D.,
Indoor Environment Group, Lawrence Berkeley National Laboratory, Berkeley, CA
Residual nicotine from tobacco smoke sorbs to indoor surfaces in large amounts,
and is susceptible to reaction with ambient nitrous acid (HONO, from combustion
sources, e.g., gas stove) to form carcinogenic tobacco-specific nitrosamines
(TSNAs). In laboratory experiments using cellulose as a model indoor material,
we observed a > 10-fold increase of surface-bound TSNA concentrations after
exposure of sorbed secondhand smoke to HONO (60 ppb) over a 3-h period.
We identified 1-(N-methyl-N-nitrosamino)-1-(3-pyridinyl)-4-butanal (NNA), a TSNA
absent in freshly emitted tobacco smoke, as the major reaction byproduct. Other
potent carcinogens were also observed: 4-(methylnitrosamino)-1-(3-pyridinyl)-1butanone (NNK) and N-nitroso nornicotine (NNN). Overall nicotine conversion to
TSNA was 0.4%. TSNAs can be degraded by reaction with HONO, ozone and
other reactive species present in indoor air, but those reactions can be slowed
significantly by competition with large amounts of co-adsorbed nicotine typically
present in environments impacted by tobacco smoke. We also investigated the
chemistry of nicotine with ozone, commonly present indoors through infiltration
from outdoor air or generated by “air purifiers”. In experiments carried out with full
smoke and nicotine vapor in the presence of ozone, the oxidation of nicotine led to
the formation of ultrafine particles containing a large number of partially oxidized
byproducts. The asthma hazard index was calculated for those oxygenated
multifunctional compounds, showing that in most cases the byproducts are
more severe asthmagens than their precursor. The discovery of toxic products
from reactions of nicotine with common indoor pollutants uncovered the potential
hazards of exposure to residual tobacco smoke (thirdhand smoke, THS) through
inhalation, dermal contact, and dust ingestion, thus laying important groundwork
for studying the health effects of THS and related economic and policy impacts.

FUNDING: Oklahoma Tobacco Research Center
CORRESPONDING AUTHOR: Nasir Mushtaq, PhD, MBBS, MPH, Assistant
Professor, University 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
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THIRDHAND CIGARETTE SMOKE ON WALLBOARD: EFFECTS OF
WASHING AND LATEX PAINT ON RESIDUAL NICOTINE
Suzaynn F. Schick, Ph.D.*1, John R. Balmes1, Christopher Havel, Ph.D.2, Peyton
Jacob III, Ph.D., M.D.2, and Neal Benowitz, M.D.2, 1University of California, San
Francisco, Department of Medicine, Division of Occupational and Environmental
Medicine; 2University of California, San Francisco, Department of Medicine,
Division of Clinical Pharmacology.
Thirdhand smoke (THS) is the complex mixture of cigarette smoke chemicals
that linger in the environment after cigarettes are smoked. Cigarette smoke
contains large quantities of nicotine. 60-90% of the nicotine released in tobacco
smoke will sorb to indoor surfaces, where it can persist, re-emit, and react to
form new compounds. Nonsmokers who move into homes previously occupied
by smokers and nonsmokers who stay in hotel rooms that permit smoking have
elevated levels of cotinine, a metabolite of nicotine. Normal cleaning methods do
not appear to remove nicotine from indoor environments. Wallboard, a gypsum
panel compressed between two sheets of paper, is common interior wall surface.

FUNDING: Funded by TRDRP’s California Consortium on Thirdhand Smoke
(Grant # 20PT-0184), and by a TRDRP New Investigator Award to M. Sleiman
(Grant #20KT-0051)
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JUSTIFICATION: Thirdhand smoke (THS) has been only recently described, and
it’s not yet fully characterized. Our research lays the groundwork for studying
health effects and related economic and policy impacts of THS.

incorporated population weights that are the multiplication of design weights
and response weights. Bivariate and multivariate analyses identified significant
characteristics associated with smoking in homeless individuals. We found that
in homeless individuals, approximately 75% had smoked in last 6 months and
of those who had smoked, 71% reported they smoked 10 or more cigarettes per
day. Heavy smokers (10 or more CPD) were more likely to be male (69.6%), older
(25-44: 52.8%) and Australian born (89.6%) than light smokers and non-smokers.
In comparison with non-smokers and light smokers, greater proportions of heavy
smokers reported they had ever been diagnosed with schizophrenia, depression,
and anxiety disorder. In addition, greater portions of both light and heavy smokers
used alcohol, marijuana, and illegal drugs in last 6 months than non-smokers.
Consistent with the bivariate comparisons, the multivariate analysis revealed that
main demographics, general/mental health and alcohol and other drug use were
significant correlates of smoking in homeless population. Overall, these findings
indicate that a large majority of homeless adults were current smokers and more
than half were heavy smokers. These smokers had various health problems/
illnesses and high rates of comorbidities. In homeless smokers, these health
issues may make quitting smoking more challenging. Hence future interventions
targeting homeless smokers should consider addressing these barriers identified
by this research.

CORRESPONDING AUTHOR: Hugo Destaillats, Ph.D., Staff Scientist, Lawrence
Berkeley National Laboratory, Indoor Environment Group, 1 Cyclotron Road,
Berkeley, CA 94720, United States, Phone: (510) 486-5897, Email: HDestaillats@
lbl.gov
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CHANGING IMPLICIT ATTITUDES TOWARD SMOKING: RESULTS
FROM A WEB-BASED APPROACH-AVOIDANCE PRACTICE
INTERVENTION
Jonathan T. Macy, Ph.D., M.P.H.*1, Laurie Chassin, Ph.D.2, Clark C. Presson,
Ph.D.2, and Jeffrey W. Sherman, Ph.D.3, 1Indiana University, 2Arizona State
University, 3University of California, Davis
BACKGROUND: Dual process models and supporting data have shown that
both conscious, controlled, reflective processes (such as explicit attitudes) and
automatic associations that may be beyond conscious awareness (such as implicit
attitudes) are important predictors of addictive behaviors like cigarette smoking.
An important public health goal is the development of interventions to change
implicit attitudes toward smoking. The objective of this study was to assess the
effects of a web-based intervention involving an approach-avoidance practice
task and anti-smoking PSA on changing implicit attitudes toward smoking and
increasing receptivity to information about smoking. METHODS: Participants (n =
1097) were recruited to a two-session web-based study. During the first session,
baseline data were collected. The second session, completed on average three
months later, contained the intervention, which consisted of random assignment to
either the experimental or control version of an approach-avoidance practice task
and random assignment to an anti-smoking or control PSA and post-intervention
measures. RESULTS: In an ANCOVA model with pre-intervention implicit attitude
as the covariate and post-intervention implicit attitude as the outcome, there was
a significant interaction of education level, smoking status, and task (p = .014).
For smokers with lower educational attainment and non-smokers with higher
educational attainment, their implicit attitudes were more negative toward smoking
if they completed the approach-avoidance task. There was no effect of the PSA
on implicit attitudes toward smoking, and there were no effects of the intervention
on receptivity to smoking-related information or on plans to quit among smokers.
CONCLUSIONS: An online intervention involving an approach-avoidance task is a
potentially feasible and useful public health strategy for changing implicit attitudes
toward smoking, but additional interventions may be required to influence other
outcomes such as receptivity to smoking-related information.

FUNDING: No Funding
JUSTIFICATION: Future interventions targeting homeless smokers should
consider addressing these barriers identified by this research
CORRESPONDING AUTHOR: Jeong Kyu Lee, PhD, University of Wollongong,
Building 233 (ITAMS), Northfields Avenue, Wollongong, NSW 2522, Australia,
Phone: 61 2 4221 3246, Email: jklee@uow.edu.au
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SMOKING PREVALENCE AND SOCIAL INFLUENCE AMONG
YOUTH IN TBILISI, GEORGIA
Carla J. Berg, Ph.D.*1, Ana Aslanikashvili2, and Mamuka Djibuti, M.D.3,
1
Department of Behavioral Sciences & Health Education, Emory University Rollins
School of Public Health, Atlanta, GA, 2International School of Public Health, Tbilisi
State Medical University, Tbilisi, GA, 3RTI International, Georgia HIV Prevention
Project, Tbilisi, GA
Low- and middle-income countries are high-risk for tobacco use and related
morbidity and mortality. Georgia, a former Soviet Union country, has high rates
of smoking; however, little is known about the prevalence and correlates of
youth smoking. The current study was a secondary data analysis of the 2010
Behavioral Surveillance Survey of the USAID-funded Georgia HIV Prevention
Project in Tbilisi, a program aimed at improving HIV prevention. The parent study
was conducted among 15-18 year old secondary school students and 18-24 year
old post-secondary school students in Tbilisi (N=1,879). The survey assessed
sociodemographics, leisure activities, tobacco use, alcohol use, knowledge and
awareness of HIV/AIDS, drug use, and sexual behavior. For the current study,
we examined sociodemographics, tobacco, alcohol, and marijuana use, and
leisure activities (e.g., going to bars/parties, going to cafes, sports, reading,
internet use). We analyzed predictors of lifetime cigarette use and past 30-day
use among secondary school students and post-secondary school students,
respectively. Overall, 46.1% had ever smoked; 22.6% reported past 30-day
smoking. Among secondary school students, predictors of lifetime use included
being male (p<.001), consuming alcohol (p<.001), lifetime marijuana use (p<.001),
and lower perceived risk (p=.001). Predictors of past 30-day cigarette use among
lifetime users included being male (p=.03), consuming alcohol (p=.05), lifetime
marijuana use (p=.003), lower perceived risk (p<.001), less frequently engaging in
sports (p=.009), and more often going out (p=.05). Among post-secondary school
students, predictors of lifetime use included being male (p=.001), consuming
alcohol (p<.001), lifetime marijuana use (p<.001), lower perceived risk (p<.001),
going out in the evening (p=.003), and using the internet for recreation (p=.02).
Predictors of past 30-day use among lifetime users included being male (p=.04),

FUNDING: This study was supported by Grant DA013555 from the National
Institute on Drug Abuse.
JUSTIFICATION: Results suggest that it is feasible to utilize this intervention
strategy to reach large target audiences, an important public health objective for
reducing smoking.
CORRESPONDING AUTHOR: Jonathan Macy, PhD, MPH, Assistant Professor,
Indiana University, Applied Health Science, 1025 E 7th St, BLOOMINGTON, IN
47405, United States, Phone: 8128560704, Email: jtmacy@indiana.edu
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INVESTIGATING CHARACTERISTICS ASSOCIATED WITH
SMOKING IN HOMELESS POPULATION: FINDINGS FROM AN
AUSTRALIAN NATIONAL SURVEY
Jeong Kyu Lee* and Christopher Magee, University of Wollongong, NSW, Australia
While the overall smoking prevalence has decreased over the past several
decades in Australia, the rate in homeless population is strikingly high and little
is known about characteristics associated with smoking in this population. In this
study, we compared two subgroups of smokers (“light” smokers [fewer than 10
cigarettes per day] and “heavy” smokers [10 or more cigarettes per day]) with
non-smokers in terms of demographics, general health, mental health, alcohol,
and other drug use. We used data from the first wave of Journeys Home, a
new national survey of individuals exposed to high levels of housing difficulties.
To account for the complex sampling design of the Journeys Home survey, we
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consuming alcohol (p=.02), lifetime marijuana use (p=.02), lower perceived risk
(p<.001), and more often going out (p=.005). Interventions and policy must attend
to other substance use and social influence to address tobacco use in Georgia.

Tweets were captured for 30 consecutive days (May 5- June 6) at the same time
each day. We identified tweets by entering four keywords (ecig, ecigs, electronic
cigarette, vaping) in the Twitter search Application Programming Interface https://
twitter.com/search-home. Two data analysts independently coded each tweet into
one or more of the 17 mutually exclusive categories. Each tweet was reviewed and
discrepancies were discussed. Qualtrics, a data collection and analysis software
program, was used to assist with data analysis. Results: A total of 1467 tweets
were captured. Fifty-three percent (n=603 tweets) included hashtags, indicating
a trending topic. The most prevalent categories were personal comments/
stories (26%, e.g., “I don’t understand why you want an ecig if you’ve never even
smoked a cigarette”), 22% of tweets were categorized as product promotions
(sales/offers/coupons, free gifts, e.g., “Super 808 Mini Electronic Cigarette 10%
Discount Now”), 19% were categorized as information dissemination (research,
news articles, and blogs), and 15% advocacy (opinions about e-cig regulations).
Product promotions were the tweets most often retweeted and favorited. Both
are Twitter basics used for disseminating, and saving, new content. Conclusions:
This analysis demonstrated the significant presence of e-cigarette discussions on
Twitter, and the feasibility of using Twitter as a real time surveillance tool to identify
and track emerging trends such as adolescent e-cigarette use, user experiences
with the product including side effects, and overall attitudes and beliefs towards
this and other emerging products. In addition, Twitter presents a tremendous
opportunity for public health professionals to disseminate information and counter
misinformation in a timely manner.

FUNDING: This work was supported by USAID, the Fulbright Scholars Program
(PI: Berg), the National Cancer Institute (1K07CA139114-01A1; PI: Berg), and the
Georgia Cancer Coalition (PI: Berg).
CORRESPONDING AUTHOR: Carla Berg, PhD, Emory University, 1518 Clifton
Road NE, Atlanta, GA 30322, United States, Phone: 404-727-7589, Email:
cjberg@emory.edu
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CHARACTERISTICS OF WATERPIPE USERS INTERESTED IN
QUITTING: POPULATION-BASED FINDINGS FROM SYRIA
Kenneth D. Ward, Ph.D.*1,2, Gisela Guerrero3, Nancy Wilson, Ph.D.4, Mark W.
Vander Weg, Ph.D.5, Taghrid Asfar, M.D.6,2, and Wasim Maziak, M.D., Ph.D.7,2,
1
University of Memphis, 2Syrian Center for Tobacco Studies, 3Brown University,
4
University of Memphis, 5University of Iowa, 6University of Miami, 7Florida
International University

FUNDING: No Funding.

Waterpipe (WP) use is increasing dramatically in the Middle East and around
the world. Many users exhibit signs of dependence and have difficulty quitting.
Little is known, however, about the prevalence or characteristics of those
interested in quitting. This information will help guide intervention development.
We conducted a cross-sectional, population-based household survey of 2038
adults (18-65 years of age; 45% men, mean age 35 yrs; response rate 86%) in
Aleppo, Syria, using two-stage (neighborhood, household), stratified (“formal” vs
“informal” areas), cluster sampling. We examined prevalence of WP use, interest
in quitting, perceived difficulty of, and challenges to quitting, and compared WP
users who were interested vs. not interested in quitting on sociodemographic,
tobacco- and health-related characteristics. Twelve percent of adults currently
smoked waterpipe (n=248), and of these, 56% were interested in quitting, 25% had
made a quit attempt in the past year, and 89% perceived quitting to be “not difficult.”
Friends/socializing (69%) and boredom/free time (16%) were the most reported
obstacles to quitting. In multivariable logistic regression analysis, those interested
in quitting were more likely to live in economically deprived “informal zones” (OR=
2.07; 95% CI= 1.10-3.90), and eat less fruit (OR = 0.65; CI= 0.49-0.86). WP users
who also smoked cigarettes but did not want to quit cigarettes were less likely to
want to quit WP compared to non-cigarette smokers (OR= 0.24; CI= 0.10-0.58).
In contrast, those who wanted to quit cigarettes were more likely to want to quit
WP (OR= 2.03; CI= 1.10-3.76). Interest in quitting WP was not associated with
frequency of use, exposure to others’ WP use, health behaviors such as vegetable
and fast food intake, general health status, or being diagnosed with respiratory or
cardiac problems. Substantial numbers of WP users wanted to quit and perceived
the loss of WP’s positive social features to be an obstacle. Cessation efforts may
benefit from addressing social support and time use, and targeting users who are
economically disadvantaged and want to quit all use of tobacco

CORRESPONDING AUTHOR: Allison Pastel, MPH, Program Coordinator, New
York University School of Medicine, Department of Population Health, 227 East
30th Street, New York, NY 10016, United States, Phone: 646-501-2537, Email:
allison.pastel@nyumc.org
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VULNERABILITY TO SMOKELESS TOBACCO USE AMONG
THOSE WITH MENTAL ILLNESS
Ryan Redner, Ph.D.*, Thomas J. White, Ph.D., Valerie S. Harder, M.H.S., Ph.D.,
and Stephen T. Higgins, Ph.D., University of Vermont
Introduction: Smoking prevalence is unevenly distributed in the U.S. population,
with those with psychiatric disorders being especially at high risk. Less research
has been conducted regarding whether these same groups are vulnerable to
smokeless tobacco (ST) use. The goal of this study is to examine vulnerability
to ST use among individuals with mental health disorders. Methods: Utilizing
the most recent (2011) National Survey on Drug Use and Health (NDSUH), we
determined odds ratios for current cigarette smoking and ST use among adults
meeting criteria within the past year for severe psychological distress, serious
mental illness, and major depressive disorder, after adjusting for relevant
sociodemographic characteristics. Vulnerability to cigarette smoking was
assessed to confirm these mental health disorders were indeed associated with
increased smoking in this data set, as shown in prior studies. Results: Odds for
current cigarette smoking were increased for each mental health classification (p <
.0005): severe psychological distress (OR with 99% CI = 1.74 [1.54, 1.97]), serious
mental illness (OR = 2.05 [1.68, 2.49]), and major depressive disorder (OR = 1.70
[1.40, 2.07]). Odds for current ST use were not increased for any of the mental
health classifications. Conclusions: Mental health risk factors for cigarette smoking
diverged considerably from those for ST use. Additional research is needed to
identify risk factors for ST use.

FUNDING: Funded by U.S. Public Health Service grants R21TW006545,
R01TW05962, and R01DA035160
JUSTIFICATION: Findings will help target interventions to individuals most likely to
participate and benefit in such efforts.
CORRESPONDING AUTHOR: Kenneth Ward, PhD, Professor and Director,
University of Memphis, School of Public Health, 201 Robison Hall, Memphis, TN
38152, United States, Phone: 9016781706, Fax: 9016781715, Email: kdward@
memphis.edu

FUNDING: This research was supported by Institutional Training Grant
T32DA07242 from the National Institute on Drug Abuse and by Fogarty
International Center / National Institutes of Health Grant K01TW008410.
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JUSTIFICATION: Identifying groups that are vulnerable to smokeless tobacco use
has potential application in the development of tailored treatments to vulnerable
populations.

Allison M. Pastel, M.P.H.*, Deanna P. Jannat-Khah, M.S.P.H., and Donna R.
Shelley, M.D., M.P.H., New York University School of Medicine

CORRESPONDING AUTHOR: Ryan Redner, PhD., Post doctoral research fellow,
University of Vermont, Psychiatry, 1 So. Prospect St. UHC #1415, Burlington, VT
05401, United States, Phone: 8026563737, Email: rredner@uvm.edu

#E-CIGARETTES: WHAT’S BEING TALKED ABOUT ON TWITTER

Background: Twitter, a real time social media microblogging website, with over
500 million users, is a communication mechanism for individuals, manufacturers,
and distributors to disseminate information and share news and experiences
related to e-cigarettes. A descriptive content analysis was performed on Twitter
to explore the nature and extent of communication about this product. Methods:
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Results: The sample was primarily female (78.7%), White (87.6%), and NonHispanic (96.5%), with a mean age of 43.8 years (SD=12.2). Almost half were
very recent quitters, with 46% abstinent for less than 7 days. Participants reported
relatively high craving scores (M=4.1, SD=0.8, scale 1-5) and motivation to quit
(M=9.7, SD=1.2, scale 1-10), and 30.2% (N=61) reported current use of other
tobacco products. Participants’ definitions of “former smoker” were wide ranging,
largely corresponding to their personal experience. Qualitative analyses revealed
that 8.9% (N=18) of participants did not consider themselves former smokers but
registered as such to affirm their commitment to quit. At 1 month, 27.3%-32.7%
of participants had relapsed. Conclusions: Former smoking status is subject to
interpretation, leading some to identify as former smokers when they more closely
resemble current smokers. Excluding this group of participants from treatment
trials may miss an important subgroup of treatment seeking smokers. Future
research should consider the methodological implications of applying the stringent
criteria used for abstinence outcomes to eligibility screening.

ACCESS TO TECHNOLOGY AND ATTITUDES TOWARDS
WEB-BASED TOBACCO CESSATION TRAINING
David A. Albert, D.D.S., M.P.H.*1, Emilie Bruzelius, M.P.H.1, Angela Ward, M.A.,
R.D.H.1, Cindi Weisenfeld, B.S.1, Sharifa Z. Barracks, M.S., M.P.H.2, and Cindy
Smalletz, M.S.3, 1Columbia University College of Dental Medicine; 2Mailman
School of Public Health, Columbia University; 3Columbia Center for New Media
Teaching and Learning
Introduction: Web-based learning is increasingly being used to train healthcare
professionals in providing effective tobacco cessation counseling. Online
educational programs have been shown to be effective with the dissemination of
evidence-based clinical practice guidelines. This study aimed to evaluate whether
attitudes and readiness towards information technology (IT) had an impact on the
uptake of tobacco cessation knowledge and self-efficacy among dental students
using an interactive web-based training program. Methods: Second-year dental
students at the Columbia University College of Dental Medicine completed a
web-delivered, theory-informed training program based on the U.S. Public Health
Service 5 A’s (Ask, Advise, Assess, Assist, and Arrange). Didactic content was
presented as text and video, skills training included immediate response quizzes,
interactive treatment activities and simulated virtual patient encounters. Pre- and
post-test surveys were used to assess students’ tobacco-related knowledge,
attitudes, and behaviors. Surveys also included items related to IT readiness and
attitudes towards using IT for education. Results: Fifty-five students completed
both pre and post-intervention surveys. Overall, attitudes towards technology and
IT access were high. 98.2% of students reported regular educational use of a laptop
computer, 14.5% used a desktop computer, 14.5% used a tablet, and 63.6% used
a smartphone. The majority preferred electronic (78.2%) to print formats (20.0%).
After viewing the tobacco cessation course, there was a statistically significant
increase in students’ tobacco-related knowledge and self-efficacy scores (p<0.05).
Students’ who placed a higher value on the use of technology for educational
purposes were more likely to have spent a greater number of hours on the site
(p<0.05); however, beliefs about technology were not associated with greater
tobacco cessation knowledge scores. Conclusions: A web-delivered, interactive
tobacco cessation education program is a viable training method for pre-doctoral
dental trainees.

FUNDING: FUNDING: This project was supported by R01 CA155489 and internal
support from the American Legacy Foundation.
JUSTIFICATION: Future research should consider the methodological implications of applying the stringent criteria used for abstinence outcomes to eligibility
screening.
CORRESPONDING AUTHOR: Jennifer Pearson, PhD, Research Investigator,
Legacy, Schroeder Institute for Tobacco Research and Policy Studies, 1724
Massachusetts Ave NW, Washington, AL 20036, United States, Phone:
2024545768, Email: jpearson@legacyforhealth.org
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PROMPTING MASS QUITTING USING A NATIONAL GROUP STOP
SMOKING COMPETITION
Marewa Glover, Ph.D.*, Anette Kira, Ph.D., and Warren Moetara, Dudley Gentles,
School of Population Health, University of Auckland Moetara - Healthy Lifestyles
Tea, Northland District Health Board
Background: The New Zealand (NZ) Government has set an aspirational goal
to reduce smoking to 5% or less by 2025. Current smoking prevalence is 18%
but smoking prevalence is higher for M?ori (the indigenous people) and Pacific
Island people (41% & 26%). With the current cessation rate in NZ of 3% per year,
innovative ways to prompt mass quitting are needed. A team-based quit smoking
contest pilot with 15 teams of 10 smokers achieved a verified 36% cessation rate
at 3 months; dropping to a self-reported still quit of 26% at 6 months. The contest
was subsequently tried as an inter-regional contest, preceding the roll-out of a
national competition aiming to prompt mass quit attempts. Intervention: There
were two stages to the study: one initial inter-regional competition between two
regions (Northland and Hawkes Bay) in NZ, followed by a competition open to
teams from across NZ. Incentives included a first prize of $5000, a second place
prize of $2000, and a web participation prize of $500 awarded to the winning
team’s charity of choice. Spot prizes for individuals incentivised effort throughout
the competition. Cessation support was usual care provided by existing providers
plus access to a suite of internet based resources: the competition website
and iPhone/iPad app and game. Method: Contestants were recruited over a 6
week period by existing health providers, newspaper advertising, and some
regionally based competition coordinators. The main outcome was number of
people participating. Smoking status was biochemically verified at baseline and
at competition end (3 months) with weekly self-reports of smoking status updated
to the website’s team page. Results: Overall, nearly 1000 mainly Maori smokers
participated. In the inter-regional contest, 220 smokers competed, and in the first
national competition 740 smokers competed. Participants ranged in age from 15
to over 70 years. Participation by region varied depending on local comprehension
of the concept, and subsequent promotion and co-ordination efforts. Implications:
Team-based competitions are an effective method for triggering mass quitting,
especially among high priority, high smoking prevalence groups.

FUNDING: No funding
JUSTIFICATION: Web-based tobacco training can be an effective method for
disseminating evidence based tobacco cessation guidelines to dental students.
CORRESPONDING AUTHOR: David Albert, DDS, MPH, Associate Professor,
Director of Community Health, Columbia University, 630 West 168th Street,
17-306, New York, NY 10032, United States, Phone: 2123051391, Email: DAA1@
columbia.edu
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A MIXED METHODS EVALUATION OF SMOKING AND QUITTING
TRAJECTORIES OF SELF-IDENTIFIED FORMER SMOKERS:
IMPLICATIONS FOR CLINICAL TRIALS
Jennifer L. Pearson, Ph.D.1,2, Sarah Cha, M.S.P.H.1, Amanda Richardson, Ph.D.1,2,
and Amanda L. Graham, Ph.D.1,3, 1Schroeder Institute for Tobacco Research &
Policy Studies, Legacy, Washington, DC, 2Department of Health, Behavior, and
Society, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD,
3
Cancer Prevention and Control Program, Georgetown University Medical Center
/ Lombardi Comprehensive Cancer Center
Background: Cessation treatment trials use stringent measures to assess
abstinence outcomes (e.g., not even a puff in past 7 days). In contrast, eligibility
screening often assesses smoking status with more blunt, categorical items (e.g.,
“every day”, “some days”, “not at all”), excluding “not at all” respondents. This
mixed methods study examined smoking behavior and quitting trajectories of
self-identified former smokers to characterize this understudied group of treatment
seekers. Methods: Participants were N=202 new members of a web-based
cessation intervention who indicated at registration “I used to smoke cigarettes.”
A baseline survey assessed demographics, tobacco use, quitting trajectory,
and participants’ definition of a former smoker (qualitative item). Self-reported
abstinence (continuous, 7-day) was assessed at 1 month (follow-up 54.5%,
N=110). Quantitative and qualitative data were triangulated to examine users’
definitions of a former smoker and the correspondence with smoking behavior.

FUNDING: Funding acknowledgement: Hawkes Bay District Health Board,
Northland District Health Board, Ministry of Health
CORRESPONDING AUTHOR: Marewa Glover, PhD, Director, University of
Auckland, Centre for Tobacco Control Research, Private Bag 92019, auckland,
1142, New Zealand, Phone: 64 9 373 7599 ext. 86044, Email: anette@theolssons.
se
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were being test marketed and 10 cases (37.0%) were from neighboring states.
Of the five cases (18.5%) from other states, three were associated with Stonewall
(discontinued). Seven cases (25.9%) were referred and/or taken to health care
facilities. Conclusions: Most poison events were concentrated in test market states
or neighboring states, suggesting a correlation between test market locations and
poison events. The relatively small number of poison events nationwide largely
reflects low prevalence of dissolvable use and low general public awareness of
poison control centers. However, this could change if the use of dissolvables
increases. While continued monitoring is needed to better understand the extent
and nature of poison events, the states where dissolvables are marketed should
remain particularly vigilant.

DOES EVERY SMOKER BEAR THE SAME CIGARETTE TAX? THE
IMPACT OF PRICE MINIMIZATION STRATEGIES ON EXCISE TAX
PASS-THROUGH RATES
Xin Xu, Ph.D.*1, Ann Malarcher, Ph.D.1, Alissa O’Halloran, M.S.P.H.1, Northrop
Grumman2, and Judy Kruger, Ph.D.,1, 1Office on Smoking and Health Centers for
Disease Control and Prevention, Atlanta, GA, 2Contractor Support for NCCDPHP/
NGIS Centers for Disease Control and Prevention, Atlanta, GA
Objectives: To evaluate the excise tax pass-through rates with respect to selected
price minimization strategies. Methods: Data were obtained from the 2009-2010
National Adult Tobacco Survey (NATS), a stratified, national, dual-frame telephone
survey of non-institutionalized adults ages ≥18 years. Unadjusted and adjusted
per pack prices with and without coupon were estimated for pack purchase vs.
carton purchase, the use of generic brands vs. premium brands, and purchases
from Indian reservations vs. non-Indian reservations. Multivariate regression
analyses controlling for individual demographic characteristics, seasonal effects,
and multiple state factors associated with cigarette smoking were used to evaluate
how smokers and manufactures split the excess burden of taxation. Results: The
average per pack price paid differed substantially by smokers’ price minimization
strategies. Smokers who used any type of price minimization strategies paid
substantially less than those who did not use these strategies. Carton purchasers,
generic brand users, and those who were likely to purchase cigarettes at Indian
reservations paid between 39 to 84 cents per pack for every $1 tax increase.
In contrast, users of cigarette premium brands who purchased by pack (not by
carton) outside an Indian reservation paid between $1.07 and $1.18 for every $1
tax increase. Conclusions: Price minimization strategies likely mitigate the benefit
that state excise tax increases could have on reducing the demand for cigarettes
by lowering pass-through rates. Tobacco control efforts need to incorporate
price minimization strategies into the assessment of tax impacts. Policies that
can reduce such cost-reduction opportunities, such as setting a high floor price
for cigarettes, prohibiting discounts or promotions, or expanding state-level
negotiations with tribes to collect taxes from non-member purchases need to be
considered to maintain prevention impact.

FUNDING: No funding.
JUSTIFICATION: This study provides information on poison events associated
with dissolvable tobacco products, which may be helpful for developing strateties
to prevent these events.
CORRESPONDING AUTHOR: Baoguang Wang, MD, DrPH, United States Food
and Drug Administration, Center for Tobacco Products, 9200 Corporate Blvd.,
Rockville, MD 20850, United States, Phone: 3017966757, Email: baoguang.
wang@fda.hhs.gov
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REDUCING SMOKING IN PREGNANCY USING INCENTIVES: WHY
WOULDN’T WOMEN WANT TO DO IT?
Marewa Glover, Ph.D.*, Anette Kira, Ph.D., Rochelle Lee, Anjeela Kumar, Natalie
Walker, and Linda Bauld, School of Population Health, University of Auckland
National Institute of Health Innovation, School of Population Health, University
of Auckland, UK Centre for Tobacco Control Studies, School of Management,
University of Stirling
Objectives: Smoking during pregnancy places the unborn child at extreme
risk of complications. Indigenous New Zealanders, M?ori, women are two times
more likely to smoke than non-M?ori women. Although women quit smoking when
pregnant, 40% of M?ori women are still smoking when they register with a midwife.
Financial incentives to stop smoking when pregnant have been shown to be four
times more effective than other stop smoking interventions. We conducted a trial
to investigate using incentives to encourage M?ori women to quit smoking while
pregnant. However, recruitment proved to be difficult. The aim of this study was to
investigate why women didn’t want to participate in this research. Method: Data
on recruitment from the incentives trial was collected as well as a short survey
with pregnant smokers about their willingness to participate in cessation research.
Pregnant smokers were intercepted in public places for the short survey. Results:
Recruitment initially involved contacting health professionals (HPs) such as
midwifes, general practitioners, and service providers. Although many of the HPs
supported the trial, few referrals resulted. Over 7 months 74 women were referred,
of which 50 declined to be part of the study and 24 consented, giving a recruitment
rate of 27%. Twenty women declined to be part of the study because they weren’t
interested and 24 did not respond to contact attempts. For one month, recruitment
strategies extended to using media ads (radio, social media, and newspaper).
Direct marketing led to 11 women contacting the study team with 6 going through
to randomisation, giving a recruitment rate of 64%. The mall-intercept survey
found that 85% of participating pregnant women would be willing to participate
in cessation research. Discussion: Recruiting via HPs was time consuming and
ineffective. It appeared that women were not interested. However, approached
directly by a research assistant in a non-health setting pregnant women expressed
a high level of willingness to participate. We concluded that alternative means of
recruiting women into an incentive to not smoke scheme need to be tested, such
as using lay community health workers.

FUNDING: No funding
JUSTIFICATION: Policies that can reduce such cost-reduction opportunities, such
as setting a high floor price for cigarettes, prohibiting discounts or promotions, or
expanding state-level negotiations with tribes to collect taxes from non-member
purchases need to be considered to maintain prevention impact.
CORRESPONDING AUTHOR: Xin Xu, PhD, Senior Economist, Centers for
Disease Control and Prevention, Office on Smoking and Health, 4770 Buford
Highway - Mailstop F-79, Atlanta, GA 30341, United States, Phone: 770-488-6470,
Email: xinxu@cdc.gov
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GEOGRAPHIC DISTRIBUTION OF POISON EVENTS ASSOCIATED
WITH DISSOLVABLE TOBACCO PRODUCTS, UNITED STATES,
2009–2011
Baoguang Wang*, Ii-Lun Chen, and Brian Rostron, United States Food and Drug
Administration Center for Tobacco Products
Background: In 2001, a new type of tobacco product, dissolvable tobacco
products (dissolvables), was introduced to the U.S. market. The first two
dissolvables were sold nationwide until December, 2012. Several new dissolvables
were test-marketed in Indiana, Ohio, Oregon, Colorado, North Carolina, Kansas,
and Virginia since 2009. Some dissolvables have candy-like appearances and
flavors, prompting concerns that these products may be attractive to young
children and increase the risk of accidental ingestion. Recent national data indicate
that prevalence of ever using dissolvables is 0.6% among adults and 2.0% among
middle and high school students in the U.S. This study describes the frequency
and geographic distribution of poison events associated with dissolvables (poison
events) in the U.S. during 2009-2011, and identifies an association between test
market locations and frequency of these events. Methods: Data were from the
National Poison Data System (NPDS). The frequency of poison events during
2009-2011 was tabulated overall and by geographic location, demographics, and
other factors. Results: Twenty-seven cases of poison events were recorded in NPDS
during 2009-2011. Of these, 20 (74.1%) were children < 6 years old and 7 (25.9%)
were adults. Twelve (44.4%) cases were reported in states where dissolvables

FUNDING: The T?ranga is supported through funding from the Reducing Tobaccorelated Harm Research Partnership co-funded by the Health Research Council
of New Zealand and the Ministry of Health of New Zealand (HRC grant 11/818)”
and the Ministry of Health’s “Innovative stop smoking interventions for Pregnant
women: Reaching the ‘Hard to Reach’”
CORRESPONDING AUTHOR: Marewa Glover, PhD, Director, University of
Auckland, Centre for Tobacco Control Research, Private Bag 92019, auckland,
1142, New Zealand, Phone: 64 9 373 7599 ext. 86044, Email: m.glover@
auckland.ac.nz
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inter-regional contest, 220 smokers competed, and in the first national competition
740 smokers competed. Participants ranged in age from 15 to over 70 years.
Participation by region varied depending on local comprehension of the concept,
and subsequent promotion and co-ordination efforts.

Mohamad Sleiman, Ph.D.*1, Hugo Destaillats, Ph.D.1, Lara A. Gundel, Ph.D.1,
James F. Pankow, Ph.D.2, and Suzaynn F. Schick, Ph.D.3, 1Indoor Environment
Group, Lawrence Berkeley National Laboratory; 2Department of Chemistry,
Portland State University; 3Department of Medicine, University of California San
Francisco

FUNDING: Hawke’s Bay District Health Board Northland District Health Board The
T?ranga is supported through funding from the Reducing Tobacco-related Harm
Research Partnership co-funded by the Health Research Council of New Zealand
and the Ministry of Health of New Zealand (HRC grant 11/818)

VOLATILE ORGANIC COMPOUNDS IN SECONDHAND AND
THIRDHAND TOBACCO SMOKE

CORRESPONDING AUTHOR: Marewa Glover, PhD, Director, University of
Auckland, Centre for Tobacco Control Research, Private Bag 92019, auckland,
1142, New Zealand, Phone: 64 9 373 7599 ext. 86044, Email: m.glover@
auckland.ac.nz

We present results from measurements of volatile organic compounds (VOCs)
in a 25 cubic meter chamber and in a smoker’s home for different smoke aging
periods ranging from a few minutes to 18 hours. More than 40 VOCs were
identified in thirdhand smoke (THS) with concentrations ranging between 0.2 and
32 microgram per cubic meter. Typical secondhand smoke (SHS) tracers such
as 3-ethenylpyridine and nicotine disappeared quickly after smoking ended, likely
due to sorption to indoor surfaces, whereas nitriles, aromatics, and carbonyls
persisted in indoor air for 18 hours. A set of potential gas-phase markers for THS
was identified, including acetonitrile, isoprene, 2-methyl furan, and acetaldehyde.
Re-emissions of VOCs from surfaces of common furnishing materials (cotton,
polyester) exposed to SHS for weeks were also investigated. The results indicated
that exposed materials can be long-term indoor sources of VOCs, particularly
carbonyls (e.g., formaldehyde, acetaldehyde, and acrolein) and acetonitrile.
Re-emission factors of these VOC were determined in the range of 1- 40 microgram
per cigarette per square meter, which comprise a significant fraction of the initial
emissions. This study represents an important step towards better characterizing
THS and assessing long-term exposures of non-smokers via inhalation.
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TOBACCO USE, SECONDHAND SMOKE EXPOSURE, AND
RESPIRATORY HEALTH ISSUES AMONG CALIFORNIA MIGRANT
FARM WORKERS
Kim Pulvers*1, Devan R. Romero2, Azucena Vazquez Santiago1, Konane Martinez3,
Arcela Nuñez-Alvarez4, and Thomas E. Novotny5, 1California State University San
Marcos, Department of Psychology, 2Kinesiology, 3Anthropology, 4National Latino
Research Center, San Marcos, CA, 5San Diego State University, Graduate School
of Public Health
Farmworkers experience disproportionately high rates of infectious respiratory
disease and are often exposed to respiratory irritants which can be further
exacerbated by tobacco use or second hand smoke (SHS) exposure. However,
many farmworkers are under-counted in the U.S. Census, with a resultant
deficiency of data on tobacco use and respiratory health among them. This
study assessed tobacco use, SHS exposure, and respiratory illness among a
sample of California (CA) migrant farmworkers through a cross-sectional survey
administered by Spanish-speaking interviewers (N=100, 54% female, Mage=36.0,
82% < high school education, 96% Hispanic). Current smoking (past 30 days) was
reported by 39% of the sample, including cigarettes (35%) and cigarillos (22%),
with cigarettes often used daily (20%) vs. nondaily (15%). Smokers were more
likely to be male (p < 0.001), to have consumed alcohol in the past 30 days (p
< 0.001), and to report the presence of cough and phlegm on most days (p <
0.05). The majority of participants reported some level of SHS exposure at work, in
public places, and where living. The strongest correlates of SHS exposure at work
were current tobacco use (p < 0.01) and home smoking exposure (p < 0.01). SHS
exposure at work was also associated with having a persistent cough (p < .01) and
poorer self-reported health (p < .05). SHS exposure at home was associated with
having a persistent cough (p < 0.01), persistent phlegm (p < 0.01, and having been
prescribed medication for TB (p < 0.01). Current alcohol use was associated with
both TB and asthma (p < 0.05). Inverse relationships were observed between the
strength of smoking restrictions in one’s home and vehicle and some respiratory
issues (p < 0.05). This study adds to the limited literature on tobacco exposure
and health among migrant farmworkers. Our findings suggest needs for smoking
cessation services, and interventions to reduce SHS exposure and respiratory
co-morbidities in this population. This study is an important step in understanding
the tobacco-related health issues of CA farmworkers and may inform community
health interventions directed to them.

FUNDING: Supported by the TRDRP California Consortium on Thirdhand Smoke
(Grant # 20PT-0184), and by the TRDRP New Investigator Award to M. Sleiman
(Grant #20KT-0051)
JUSTIFICATION: Thirdhand smoke is a relatively recent concept that needs to
be better defined and characterized. This study contributes to understanding
similarities and differences between SHS and THS, and potential risks associated
to long-term inhalatory exposure.
CORRESPONDING AUTHOR: Hugo Destaillats, Ph.D., Staff Scientist, Lawrence
Berkeley National Laboratory, Indoor Environment Group, 1 Cyclotron Road,
Berkeley, CA 94720, United States, Phone: (510) 486-5897, Email: HDestaillats@
lbl.gov
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PROMPTING MASS QUITTING USING A NATIONAL GROUP STOP
SMOKING COMPETITION
Marewa Glover, Ph.D.*, Anette Kira, Ph.D., Warren Moetara, and Dudley Gentles,
Centre for Tobacco Control Research, School of Population Health, University of
Auckland Healthy Lifestyles Team, Northland District Health Board
Background: The New Zealand (NZ) Government has set an aspirational goal
to reduce smoking to 5% or less by 2025. Current smoking prevalence is 18%
but smoking prevalence is higher for M?ori (the indigenous people) and Pacific
Island people (41% & 26%). With the current cessation rate in NZ of 3% per year
(New Zealand Institute of Economic Research, 2012) innovative ways to prompt
mass quitting are needed. A team-based quit smoking contest pilot with 15 teams
of 10 smokers acheived a verified 36% cessation rate at 3 months; dropping to
a self-reported still quit of 26% at 6 mths (Glover... submitted). The contest was
subsequently tried as an inter-regional contest, preceding the roll-out of a national
competition aiming to prompt mass quit attempts. Intervention: There were two
stages to the study: one initial inter-regional competition between two regions
(Northland and Hawkes Bay) in NZ, followed by a competition open to teams
from across NZ . Incentives included a first prize of $5000, a second place prize
of $2000 and a web participation prize of $500 awarded to the winning team’s
charity of choice. Spot prizes for individuals incentivised effort throughout the
competition. Cessation support was usual care provided by existing providers plus
access to a suite of internet based resources: the competition website and iPhone/
iPad app and game. Method: Contestants were recruited over a 6 week period
by existing health providers, newspaper advertising, and some regionally based
competition coordinators. The main outcome was number of people participating.
Smoking status was biochemically verified at baseline and at competition end
(3 months) with weekly self-reports of smoking status updated to the website’s
team page. Results: Overall nearly 1000 mainly Maori smokers participated. In the

FUNDING: This research was funded by a Grant Proposal Seed Money award
from California State University, San Marcos
JUSTIFICATION: Findings in the present study translate to public health by
providing possible targets of attention for smoking prevention and treatment efforts
in an under-served population.
CORRESPONDING AUTHOR: Kim Pulvers, Ph.D., M.P.H., Assistant Professor,
California State University San Marcos, Psychology, 333 S. Twin Oaks Valley Rd,
San Marcos, CA 92096, United States, Phone: 760-750-4127, Email: kpulvers@
csusm.edu
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have shown that smokers who use price-related discounts are less likely to make
quit attempts or to successfully quit in the future, implementing policies that
decrease price-minimization strategies will benefit public health.

DIFFERENCES IN NICOTINE METABOLITE RATIO ACROSS 5
COUNTRIES: RESULTS FROM THE INTERNATIONAL TOBACCO
CONTROL (ITC) STUDY

FUNDING: No Funding
CORRESPONDING AUTHOR: Ralph S Caraballo, PhD, Branch Chief, CDC,
Office on Smoking and Health, 4770 Buford Hgwy NE, Atlanta, GA 30341, United
States, Phone: 770-488-5732, Fax: 770-488-5848, Email: rfc8@cdc.gov

M. Reza Ghaemi1, Richard J. O’Connor*1, Rosalie V. Caruso1, Brian V. Fix1, James
Thrasher2, K. Michael Cummings3, Geoffrey T. Fong4, and Neal L. Benowitz5,
1
Roswell Park Cancer Institute; 2University of South Carolina, 3Medical University
of South Carolina, 4University of Waterloo, 5University of California, San Francisco
Previous research has suggested that nicotine metabolism rates, as measured
by the ratio of trans 3′ -hydroxycotinine to cotinine, are correlated with smoking
behavior. Studies have also shown ethnic differences in the 3-HC:cotinine ratio,
also known as nicotine metabolite ratio (NMR), a noninvasive biomarker of the
rate of nicotine metabolism. This study uses data from the International Tobacco
Control (ITC) Surveys to compare differences in NMR across 5 countries.
Saliva samples were collected from 1317 adult smokers in the US, UK, Mexico,
Thailand, and Mauritius during ITC surveys conducted in 2010-2011.The saliva
was assayed for levels of 3-HC and cotinine using liquid chromatography tandem
mass spectroscopy. The NMR was calculated and statistical analyses were
performed using SPSS 21.0. The mean NMR among smokers from the US, UK,
Mexico, Thailand, and Mauritius was 0.528 (SD=0.393), 0.438 (SD=0.249), 0.418
(SD=0.230), 0.342 (SD=0.270), and 0.360 (SD=0.255), respectively. A pearson
Chi-Square revealed distribution of NMR quartiles varied significantly across
the 5 countries (X2=34.224, df= 9, p<0.000). NMR quartiles were significantly
associated with cigarettes smoked per day (1-10, 11-20, 21-30, 31+)(tb = 0.146,
p<.001). Stratification by country showed that this effect was strongest in the
US (tb=.113, p=.023), with Mauritius showing a nonsignificant trend (tb=0.095,
p=.091). No associations were found between NMR and time to first cigarette,
measures of intention to quit, or perceived addiction. The results of this study
confirm previous studies that indicate that differences in NMR are correlated to the
activity of CYP2A6, which is highly polymorphic across different ethnicities, and
that NMR is related to heaviness of smoking.
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DSM-5 TOBACCO USE DISORDER CRITERIA IN A
REPRESENTATIVE SAMPLE OF THE LARGEST METROPOLITAN
AREA IN SOUTH AMERICA
João M. Castaldelli-Maia, M.D.*1,2, Laura H. Andrade, M.D., Ph.D.1, Maria C.
Viana, M.D., Ph.D.1, Arthur G. Andrade, M.D., Ph.D.1,2, and Silvia S. Martins, M.D.,
Ph.D.3, 1Department of Psychiatry, Medical School, Universidade de São Paulo,
São Paulo, SP, Brazil; 2Disciplines of Psychiatry and Medical Psychology, Medical
School, Fundação do ABC, Santo André, SP, Brazil; 3Department of Epidemiology,
Columbia University Mailman School of Public Health, New York
Aims: Given the recent launch of a new diagnostic classification(DSM-5) for
tobacco use disorder(TUD), we aimed to identify continuous and cathegorical
fenotipes among indivuduals who had at least 1 cigarette per week during
lifetime. Most of the conceptual framework for TUD come only from alcohol use
disorder(AUD) studies. Data are from the São Paulo Megacity Mental Health
Survey (SPMHS) and were collected in 2005- 2007, as part of the World Mental
Health Survey Initiative. Methods: Exploratory factorial analysis(EFA) and latent
class analysis(LCA) of the DSM-5 TUD criteria - SPMHS did not include the 3
DSM-IV nicotine abuse questions - were performed using Mplus software taking
into account complex survey design features. Then, via weighted logistic regression
models, we examined socio-demographic correlates of the DSM-5 TUD latent
classes. Results: As in DSM-5 AUD studies, a one-factor model reached the best fit
in EFA, including very high loadings (>60%) of all eight symptoms tested. The best
LCA model was a four-class model: (1) a “non-symptomatic class” (31.1%), (2) a
“lost control class” (27.3%) - defined by high probabilities of “use in larger amounts”
and unable to cut down criteria -, (3) a “craving-tolerance class”(7.9%), and (4) a
“high-symptomatic class” (33.6%). Those in the “lost-control class” and “craving
tolerance class” were more than 2 times more likely to be 18-34 years-old than
those in the non-symptomatic class. Being in the three symptomatic classes was
associated with unemployment/other as compared being in the non-symptomatic
class. Conclusion: Prevention and specific treatment protocol can be designed
based on this data. Varenicline or bupropion, as anti-craving medications, seem
to be an interesting treatment option for those in the “craving-tolerance class”.
Cognitive-behavioral therapy (plus pharmacological treatment) are adequate for
those in “loss-control class”. Unemployed and young adults could be the target of
prevention interventions for TUD in São Paulo.

FUNDING: This work was supported by a grant from the National Cancer Institute
(P01CA138389).
CORRESPONDING AUTHOR: Richard O’Connor, Ph.D., Associate Member,
Roswell Park Cancer Institute, Health Behavior, Elm and Carlton Streets,
Buffalo, NY 14263, United States, Phone: 7168454517, Email: richard.oconnor@
roswellpark.org
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CAN YOU REFUSE THESE DISCOUNTS? AN ANALYSIS OF
PRICE-RELATED PROMOTIONS BY U.S. CIGARETTE COMPANIES
Ralph S. Caraballo*, Xin Xu, and Xu Wang, Centers for Disease Control &
Prevention (CDC), Office on Smoking and Health

FUNDING: The São Paulo Megacity Mental Health Survey was funded by the
State of São Paulo Research Foundation, Brazil (FAPESP Grant 03/00204-3).
Instrument development was supported by the Foundation for Science and
Technology of Vitoria, Espírito Santo, Brazil (Fundo de Apoio à Ciência e
Tecnologia do Município de Vitória - FACITEC 002/2003). Dr. Martins is currently
supported by NIH-NICHD 1R01HD060072.

Objective: Increasing the unit price of cigarettes is among the most effective
public health interventions to reduce cigarette consumption. However, cigarette
companies may be directly influencing the prices of their products by using
discounts. Little is known about price-related discounts offered by cigarette
manufacturing companies and the impacts of these discounts on average per
pack prices paid in the United States. In this study, we assessed the use of
price-related discounts, including coupons, rebates, buy-1-get-1-free, 2-for-1, or
any other special promotions by cigarette manufacturing company and by major
cigarette brand. Methods: Using the 2009–2010 U.S. National Adult Tobacco
Survey (NATS), we determined the prevalence and independent price reductions
associated with price-related discounts used by current smokers in their last
purchase of cigarettes. Results: About 1 of 4 smokers of Phillip Morris brands used
price discount offers compared with 1 of 5 of those who smoked R.J. Reynolds
brands, 1 of 8 of those who smoked Lorillard products, and 1 of 10 of those
who smoked brands from other cigarette companies. Among the top 10 leading
cigarette brands, the prevalence of using price-related discounts varied from 9.1%
(Salem) to 33.0% (Camel). The percent of price discount for a pack of cigarettes
ranged from 0.48% (Pall Mall) to 10.57% (Salem). The adjusted average (national)
price of a pack of cigarettes ranged from $4.15 to $6.11; however, the average
price-related discount of PM brands was 42 cents compared with 28 cents (RJR),
51 cents (Lorillard, Newport), and 24 cents from other companies. Conclusion:
The leading U.S. cigarette manufacturing companies continue to offer remarkable
price discounts to smokers of their brands, although these promotions appear to
be concentrated among their top-selling cigarette brands. Because other studies

CORRESPONDING AUTHOR: João Mauricio Castaldelli-Maia, MD, Researcher,
Medical School, University of São Paulo, Interdisciplinary Group of Studies on
Alcohol and Drugs, Institute of Psychiatry, Rua Dr. Ovídio Pires de Camargo, 785,
São Paulo, SP 05403-903, Brazil, Phone: +551178978948, Email: jmcmaia2@
gmail.com
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years of age or older, and a consent to send push notifications to the participant.
Discussion: With the emergence of mHealth an individual going through cessation
may desire to have additional support from smart phone apps. A tobacco cessation
counselor can utilize the summary matrix developed through this research to help
a client select an app to supplement traditional smoking cessation programs.

DOES ASKING SMOKERS ABOUT INTEREST IN FREE NICOTINE
PATCHES IMPACT ON INTENT TO QUIT?
Vlad Kushnir, M.Sc.*1,2, John A. Cunningham, Ph.D.1,2,3, and Jim McCambridge,
Ph.D.,4, 1Centre for Addition and Mental Health, Toronto, Canada. 2University of
Toronto, Toronto, Canada. 3Centre for Mental Health Research, The Australian
National University, Canberra, Australia. 4London School of Hygiene & Tropical
Medicine, London, United Kingdom.

FUNDING: No funding
JUSTIFICATION: The use of this matrix may serve to inform clinical practice.
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

INTRODUCTION: While there are numerous factors that contribute to smokers’
motivation to quit, the availability of free nicotine replacement therapy (NRT) on
intentions to quit smoking has not been thoroughly explored. This study therefore
examined whether simply asking about interest in free nicotine patches impacts
intent to quit smoking. METHODS: A random digit dialing telephone survey was
conducted of 983 daily Canadian smokers aged 18 years or older who had smoked
at least 10 cigarettes per day for the past 3 months. As part of a large survey, two
question sets assessed (a) intent to quit smoking within the next 6 months and 1
month, and (b) interest in receiving nicotine patches if offered for free. The order
in which the two sets of questions were asked was randomly assigned. RESULTS:
Intent to quit smoking was significantly affected by the order in which interest in
free nicotine patches was asked, in that 66.7% of individuals who were asked
about interest in free nicotine patches first (condition 1; n = 475) were intent on
quitting smoking within the next 6 months, compared to 54.1% of individuals who
were asked about their interest to receive free nicotine patches second (condition
2; n = 508) (chi square = 16.3, 1 df, p<0.001). Similarly, significant differences
were found between the two conditions in smokers’ intent to quit in the next 1
month (50.0% vs. 33.3%; chi square = 16.7, 1 df, p<0.001). CONCLUSIONS:
These findings provide important evidence that the mere measurement of interest
in receiving free nicotine patches positively affects motivation in quitting smoking.
They further underscore that programs that promote the availability of free NRT
are a strong determinant in motivating and driving smokers to quit and are thus a
viable public health initiative to reduce the prevalence of smoking.
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ESTIMATING THE HEALTH EFFECTS OF ALTERNATIVE TOBACCO
PRODUCTS: AVOIDING THE WRONG MISTAKE
Daniel Szydlo1, Fred Hutchinson1, Gerald van Belle2, Sandra I. Sulsky3, and
Susanne May*2, 1Cancer Research Center, 2University of Washington, 3ENVIRON
International Corporation
Objectives: Rarely observed covariate combinations, or “sparsity”, is a
phenomenon associated with research concerning the health risks of alternativeuse (non-combusted) tobacco products (AUPs). Of particular concern is the
effect of the choice of regression model and sparsity relating to AUP users who
do not currently or formerly use other tobacco products on statistical inference.
Methods: We constructed examples from a case-control and cohort study based
on existing and future real-world studies of AUPs combined with hypothetical data.
Multivariable regression models were used to estimate associations between AUP
use and outcomes under different modeling assumptions. Results: Parameter
estimates in these scenarios can vary widely depending on the regression
model used. Violation of scale or interaction assumptions can cause parameter
estimates to be severely biased, and the biases can result in either overestimation
or underestimation of parameters of interest such that the estimated effect is in
the opposite direction compared to the true effect. Conclusions: The presence
of sparsity must be considered when designing and analyzing AUP studies.
Modifications both to the usual design and analysis of studies may be required to
make appropriate inferences.

FUNDING: Canadian Institutes of Health Research (CFP 230448)
JUSTIFICATION: As this research suggests that merely discussing the potential
provision of free smoking cessation aides motivates smokers to think about quitting
smoking, the availability of free nicotine replacement therapy through public health
initiatives or primary care settings can drive change and reduce the prevalence
of smoking.
CORRESPONDING AUTHOR: Vlad Kushnir, M.Sc., Centre for Addiction and
Mental Health, 33 Russell St.;T526, Toronto, ON M5S2S1, Canada, Phone:
4165358501, Email: vlad.kushnir@camh.ca

FUNDING: No funding was received for this work.
JUSTIFICATION: The results of this study might prevent that typical but potentially
severely biased analysis results lead to incorrect policy decisions regarding
alternative-use tobacco products.
CORRESPONDING AUTHOR: Susanne May, PhD, Associate Professor, University
of Washington, Dept of Biostatistics, Box 357232, Seatte, WA 98195-7232, United
States, Phone: 206-616-6342, Email: sjmay@uw.edu
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INCREASING SMOKERS’ “APP” TITUDE: A REVIEW OF SMART
PHONE APPLICATIONS TO AID IN SMOKING CESSATION
Lindsey Lamb*, Laura Manke*, and Mary P. Martinasek, University of Tampa
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Background: Mobile Health (mHealth) is advancing the way many people
access health-care related information and resources to treat or prevent negative
health behaviors. Mobile health provides afforable to no-cost primary, secondary,
and tertiary self-empowered approaches to assist in an individual’s health-related
needs. In the United States alone, cigarette smoking accounts for approximately
one of every five deaths. Traditional smoking cessation programs incorporate
counseling and nicotine replacement therapies. Smoking cessation counselors
should be aware of the growing prevalence of smart phone applications (apps)
as an adjunct for traditional smoking cessation. Method: This study investigated
52 smart phone apps and summarized what resources were provided for each
app. Beginning with the first app and increasing with each subsequent app, a
matrix was developed to provide information to cessation counselors or interested
quitters on the cost and resources available. Results: Of the 52 smart phone apps
reviewed, 62.5% of the apps are free of cost, 22.9% of the apps cost $0.99, and the
remaining 14.6% cost $1.99 or more. Features included games to keep his or her
hands busy and mind occupied, information about nicotine replacement therapy,
positive reinforcement, social media sharing of achievements, slip or relapse
help, and the health benefits of quitting smoking. A calculation of the amount of
money saved from quitting appeared in 43.8% of the apps. Other app features
included links to other apps, links to external websites, and a helpline for smoking
cessation. Some of the apps required the participant to make an account, be 17

OPTIMISATION OF ADVISOR-SMOKER INTERACTIONS IN
COMMUNITY PHARMACY SMOKING CESSATION SERVICE
DELIVERY
Carol Rivas*1, Virginia McNeil2, Valerie Kuan1, Liz Steed1, Aikaterini Kassavou1,
Elizabeth Ann Edwards1, Clive Seale3, and R.T. Walton1, 1Queen Mary University
of London, Barts & The London School of Medicine and Dentistry, Centre for
Primary Care and Public Health, London, UK; 2Oxford University, UK; 3Brunel
University, School of Social Sciences, Uxbridge, UK
Community pharmacists are an important, easily accessible, front line service
for primary care, as recognised by UK National Health Service policy. Community
pharmacy smoking cessation services account for 38,000 quit attempts in London
annually, but only 48% translate into a quit at 4 weeks. There has been no
attempt to optimise interactional service delivery to increase quit rates. We are
synthesising findings from a systematic review and qualitative study to develop
a training intervention for community pharmacists. This will build on pharmacists’
consultation skills and knowledge, improving interactions between pharmacy
staff and smokers, and delivery of the service, hence, increasing numbers of
smokers enrolling and staying in the pharmacy smoking cessation programme
and successfully quitting. The intervention will be piloted and formally trialled in
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an RCT. Here we report on the qualitative component of our five-year research
programme. Three consecutive ‘real life’ community pharmacy smoking cessation
consultations are being audio recorded for up to 350 smokers in approximately
21 community pharmacies evenly spread across three East London Public Health
departments. Saliva samples are taken at the first consultation (baseline) and
at 6 month follow up to obtain DNA and 3-OH cotinine measures, to determine
smoker metabolic status (genetically fast or slow metaboliser), and 6-month quit
status. Interviews with some advisors and smokers provide their perspectives of
the consultations. Qualitative analysis of the interviews and consultations is being
mapped onto metabolism and quit status data, with both thematic content analysis
and micro-level systematic conversation analysis to determine successful and
unsuccessful interactional strategies and underlying context. Consultations are
compared for 20 demographically matched pairs (n=40) of 6-month quitters and
non-quitters. We will report preliminary findings, especially considering problems
where English is not the smoker’s first language.

A SYSTEMATIC REVIEW OF RESEARCH ON TOBACCO USE AND
PUBLIC, STRUCTURAL, AND SELF-STIGMA
Nathalia M. Machado1, Kimber P. Richter, Ph.D.*2, and Telmo M. Ronzani, Ph.D.1,
1
Universidade Federal de Juiz de Fora, 2University of Kansas Medical Center
Introduction: Although denormalization of tobacco use may yield public health
benefits, it may also lead to increased stigma—stereotyping, prejudice, and
discrimination—and stigma-related social, economic, and psychological harms.
Methods: Studies were identified via PubMed, PsychInfo, SciELO, and Pepsic. Key
search terms included [social stigma, experiencied stigma, self stigma, prejudice,
social discrimination, denormalization, stereotype] and [tobacco, smoking, tobacco
use disorder, tobacco products] Articles within each domain were pooled, and the
two domains were merged to identify all candidate studies. Reference lists and
queries to listserves yielded additional articles. Selection criteria for the review
included (1) having stigma and tobacco as main topics of the article, and (2) having
original data. Initially 142 studies were identified; 23 articles met inclusion criteria
for review. Results: Study designs included qualitative (1) and quantitative (21)
data collection; 1 included both. Definitions of stigma varied widely across studies.
Most (16) studies focused on stigma held by the public toward tobacco users
(public stigma). Of these, 7 studies found that the public stigmatized smokers. Two
articles found that tobacco control campaigns may exacerbate stigmatization. Five
studies examined structural stigma—institutional discrimination that intentionally
restricts opportunities for tobacco users. Two studies found that policies to increase
the social unacceptability of smoking was effective in reducing consumption. One
study found that tobacco control legislation increased public stigma and another
reported important negative consequences arising from the stigmatization. No
studies examined self-stigma—the prejudice that smokers might turn against
themselves. Discussion: Our comprehensive search found few studies on tobacco
and stigma. U.S. drug policies have traditionally relied on “harm maximization”
approaches that concentrate penalties on drug users in order to drive down
prevalence. To ensure that control efforts minimize harms to tobacco users, more
research on stigma, especially self stigma, is needed.

FUNDING: National Institute for Health Research (UK) Programme Grant
JUSTIFICATION: If successful, the training intervention developed from this study
will be made available to all community pharmacies, with some UK Public Health
departments already expressing an interest in this.
CORRESPONDING AUTHOR: Carol Rivas, PhD Msc Bsc, Postdoctoral research
fellow, Queen Mary University of London Barts and the London School of Medicine
and Dentistry, Primary Care and Public Health, Yvonne Carter Building, London,
London E1 2AB, United Kingdom, Phone: 2078828999, Email: c.a.rivas@qmul.
ac.uk
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EFFECTS OF DURATION OF ELECTRONIC CIGARETTE USE
William V. Lechner, M.S.*1,2, Alayna P. Tackett, B.A.1,2, DeMond M. Grant, Ph.D.1,
Noor N. Tahirkheli, B.S.2,3, Leslie M. Driskill, M.S.2,3, and Theodore L. Wagener,
Ph.D.2,3, 1Oklahoma State University, 2Oklahoma Tobacco Research Center,
3
University of Oklahoma Health Sciences Center

FUNDING: This study was conducted while the first author was at the University
of Kansas Medical Center. Funding for this project has been provided by Brazilian
Government – CNPq, while the first author was at the University of Kansas
Medical Center.

E-cigarettes, which deliver nicotine through inhaled vapor, have been viewed
as both a threat and a potential benefit to public health. Despite great strides made
in researching these products over the last several years, many questions remain
unanswered, including questions regarding the effects of e-cigarette use over
time. Aims: To examine the effects of duration of e-cigarette use on several factors
including current tobacco cigarette use, dependence to e-cigarettes, frequency of
e-cigarette use, and the strength of nicotine solution used in e-cigarettes. Design
and setting: Individuals were recruited at e-cigarette retail locations in a large
metropolitan city in the Midwestern U.S. in July, 2013. One-hundred and fifty-nine
participants with a mean age of 35.8, 84.8% Caucasian, 53.7% male completed a
brief (29 item) self-report measure assessing behaviors and perceptions regarding
e-cigarette and traditional cigarette use as well as demographic information.
Findings: Increased duration of use was associated with decreased current
cigarette use. Additionally, past heavy smokers (i.e., ≥ 10 cigarettes per day) and
past light smokers demonstrated significantly different patterns of dependence with
duration of use. Overall, e-cigarette users decreased the strength of nicotine in their
e-cigarette products; however, duration of use was not associated with changes
in strength of nicotine, as some decreased nicotine strength very quickly while
others took much longer. Frequency of e-cigarette use increased with increasing
duration of use; however, this finding was not significant when traditional cigarette
use was added as a covariate. Conclusions: Duration of e-cigarette use appears to
be associated with decreased cigarette use and differing patterns of dependence
contingent on past smoking history. Likely a function of individuals transitioning
from traditional cigarettes to e-cigarettes over time, reported frequency of
e-cigarette use increased with increased duration of use.

CORRESPONDING AUTHOR: Nathalia Munck Machado, Undergraduate,
Universidade Federal de Juiz de Fora, Psychology, Rua Sao Damiao, 125, Juiz
de Fora, Minas Gerais 36035580, Brazil, Phone: +55 (32) 32115605, Email:
muncknathalia@gmail.com
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OPPORTUNITIES AND BARRIERS FOR INTEGRATING
TOBACCO CONTROL IN HEALTH PROGRAMS: FINDINGS OF A
STAKEHOLDER ANALYSIS IN INDIA
Rajmohan Panda, M.D, M.P.H. and Addya Gupta, Public Health Foundation of
India
In India a National Tobacco Control program was piloted in 2008 to strengthen
the implementation and enforcement of tobacco control law and policy. One such
activity aimed at strengthening health systems is to build tobacco control activities
into clinical practices of the current heath workforce. The primary objective of our
study was aimed at understanding current practices, missed opportunities and
operational barriers for mainstreaming tobacco control in existing health programs
at a district level. A semi structured discussion guide with priori themes was
developed to provide for a systematic process in the interviews. We adopted a
Case Analysis approach in this study where we analyzed the data in 2 stages:
we used Case analysis technique for analyzing the data, cases were based on
their positive, negative, or no/ neutral responses for each interview and grouped
accordingly. Patterns of similarities and dissimilarities were searched across the
cases. The transcripts were reviewed as multiple comparative cases. The codes
that were inducted from the data were used to label chunks of data by using Atlas
Ti software for data analysis. Additional review of the coded data and reflection on
the initial conceptualization led to refinement of the concepts. Findings revealed
that many cases (about 70%) were not familiar with the policy for smoke-free
places, Tobacco control continued to be a low priority issue by most stakeholders.
Financial constraints in form of inadequate allocation of budget/ funds was the
most common barrier cited. Lack of inter- departmental coordination, irregular

FUNDING: Oklahoma Tobacco Research Center Advanced Development Grant
JUSTIFICATION: The information gathered during this study should be considered
when shaping future policies and regulations regarding electronic cigarettes.
CORRESPONDING AUTHOR: Theodore Wagener, PhD, Assistant Professor,
University of Oklahoma HSC, Pediatrics, 1200 Children’s Ave., Oklahoma City, OK
73117, United States, Phone: 405-271-4407, Email: theodore-wagener@ouhsc.
edu
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monitoring, and lack of motivation amongst health care providers were also
noted. Issues like low awareness amongst health care providers, lack of training
and counseling skills were also noted as significant barriers for mainstreaming
tobacco control in health programs. None of the cases were aware or confident
of evidence-based measures available to treat addiction. Stakeholders’ alignment
and support are one of the most important components of good stewardship.
Some of the potential solution levers as suggested by many respondents are
aligned very much with system sciences approach

THE RELATIONSHIP BETWEEN JOB TYPE AND SMOKINGRELATED CHARACTERISTICS OF WORKERS IN SMALL
MANUFACTURING COMPANIES

Erika A. Pinsker, M.P.H.*1, Deborah J. Hennrikus, Ph.D.1, Harry A. Lando, Ph.D.1,
Peter J. Hannan, M.Stat.1, Marc A. Katz, M.P.H.1, Lisa M. Brosseau, Sc.D.2,
Claudia J. Egelhoff, M.S.P.H.3, Sarah F. Haas, M.P.H.3, and Kari R. Scanlon,
P.H.R.3, 1University of Minnesota School of Public Health, 2School of Public Health,
University of Illinois, Chicago, 3Association for Non-Smokers Minnesota

FUNDING: The project was funded by the Bill and Melinda Gates Foundation
JUSTIFICATION: stakeholders perceptions on exiting barriers and suggested
solutions for overcoming these barriers will help address gaps in enforcements of
tobacco control policies at the implementation level in India

Although smoking has declined in most occupational groups, it remains high
among the blue-collar workforce. There has been little research on tobacco use
in small manufacturing companies, an important site for blue-collar workers.
This study describes the smoking patterns, quit behaviors and smoking context
of smokers employed in small manufacturing companies (i.e., those employing
20 to 150 workers). Smokers (n=714 of 2,599 surveyed) employed at 47 small
manufacturing companies in the Twin Cities, MN, completed surveys on their
tobacco use; quit efforts; smoking prevalence and support for quitting from family,
friends, supervisors, and coworkers; and a variety of other variables, such as
stress levels and health care visits, that could be related to smoking and quitting.
We examined these variables by job type (i.e., managers (M); employees who
were both managers and production (M/P) workers; and production-only (P)
workers), controlling for age, sex, and company. We also used latent class
analysis (LCA) to group workers with similar smoking-related characteristics.
Production workers had significantly lower rates of characteristics favorable to
cessation than did M or M/P workers. For instance, they had the highest rate of
daily smoking (87% vs 68% (M) and 85% (M/P)) and smoking within < 30 minutes
of waking (60% vs 28% (M) and 51% (M/P), lowest past use of any cessation aids
(43% vs 56% (M) and 57% (M/P)), and lowest level of support to quit from friends,
coworkers, and company management. They were the most likely to perceive
worksite norms regarding smoking as more permissive and they had the highest
levels of general stress and job strain. The LCA identified 3 clusters of smokers.
The 1st cluster included workers with the healthiest characteristics; the 2nd and
3rd clusters had progressively less healthy characteristics. These clusters were
significantly associated with job type: the majority of managers were in the 1st
cluster (52%), while most production workers were in the 2nd (38%) and 3rd (37%)
clusters. These results can be utilized to develop smoking profiles of each of these
occupations that can aid in developing targeted interventions.

CORRESPONDING AUTHOR: RAJMOHAN PANDA, PHFI, PHD House, Second
Floor, 4/2, Sirifort Institutional Area August Kranti Marg, New Delhi - 110 016, India,
Delhi, India, DELHI 110096, India, Phone: 919971696838, Email: raj.panda@phfi.
org
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HOUSEHOLD SMOKING AND DEPRESSIVE SYMPTOMS IN
CHINESE AMERICANS
Janice Y. Tsoh, Ph.D.* and Yixia S. Li, M.P.H., University of California San
Francisco
Background: Secondhand smoke (SHS) exposure increases depressive
symptoms among non-smokers. However, studies have not considered the
influence from social proximity to smokers who may have an elevated level of
depressive symptoms. This study explored the associations between household
smoking and depression. Method: Baseline data were collected from 613
smoker-supporter dyads of Chinese descent who enrolled in a smoking cessation
intervention study. All 613 smokers (11% female, mean age was 42, 44% smoked
within 30 minutes after waking; mean cigarettes per day was 9.9) reported smoking
at least 5 cigarettes in the past 7 days. Supporters were a selected family member
or a friend of a participating smoker. The 613 supporters included 77% females
with mean age of 38, 78% never smokers, 35% spoke limited English, 72%
lived in the same household of the smoker participant, and 50% were spouses
of the smokers. Multivariate regression was used to identify individual and
social correlates of depressive symptoms (CES-D score) among the supporters.
Results: Multivariate analyses revealed that living in the same household with
the smoker participant (B=0.85), smoker’s elevated depressive symptoms
(B=0.19), poor satisfaction in communication quality with the smoker (B=-0.67),
and lower commitment to assist smoker to quit (B= -1.19) were independent
social correlates for supporters’ depressive symptoms with the supporter’s age,
gender, marital status, smoking status, income, and perceived health adjusted in
the model. Conclusion: Potentially higher SHS exposure via living with a smoker,
and exposure to a smoker’s elevated depressive symptoms may both increase
a supporter’s depressive symptoms. Interestingly, supporters’ depression was
associated with less satisfied communication with their smokers and being less
committed to assisting them to quit smoking. Findings revealed new reciprocal
associations among household smoking, depression levels of both smokers and
their supporters, and the amount of support smokers may receive during quitting,
which would be important to address in smoking cessation treatment.

FUNDING: NIH R01DA029092 NCI R25CA163184
Justification: These results can inform targeted interventions by occupational
group through developing profiles of smokers based on the clusters identified
through the latent class analysis.
CORRESPONDING AUTHOR: Erika Pinsker, MPH, PhD Student, University
of Minnesota, 2443 Garfield Ave Apt 1, Minneapolis, MN 55405, United States,
Phone: 7276864723, Email: eapinsker@gmail.com
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THE FEASIBILITY OF RECRUITING YOUNG ADULT DAILY
SMOKERS FROM DIVERSE ETHNIC GROUPS INTO A STUDY
THAT EXAMINES DIFFERENCES IN NICOTINE DEPENDENCE
AMONG MENTHOL AND NON-MENTHOL CIGARETTE SMOKERS

FUNDING: Funding support in part from the American Cancer Society (TURSG03-102-01-PBP), and the National Institute on Drug Abuse (R21DA030569,
P50DA009253).

Charlene Tomas, Ph.D.*1, Pallav Pokhrel, Ph.D., M.P.H.1, Thaddeus Herzog,
Ph.D.1, Melissa Little, Ph.D., M.P.H.1, Donna Vallone, Ph.D., M.P.H.2, Dennis
Trinidad, Ph.D., M.P.H.3, Eric T. Moolchan, M.D.4, Pebbles Fagan, Ph.D., M.P.H.1,
1
University of Hawaii Cancer Center, 2American Legacy Foundation, 3Claremont
Graduate University, 4Independent Consultant

JUSTIFICATION: Both exposures to household smoking and a smoker’s
depressive symptoms impact a supporter’s depression and commitment to assist
his/her smoker to quit smoking, which may be important to address in smoking
cessation treatment.

Native Hawaiians, Filipinos, and Whites have the highest lung cancer incidence
and death rates in Hawaii. Reducing smoking prior to age 35 can significantly reduce
most tobacco-specific morbidity and mortality. Little is known about how to recruit
young adults from diverse ethnic groups into studies on cigarette smoking. This
study examines the feasibility of using Craigslist.org and newspaper ads to recruit
Native Hawaiian, Filipino, and White daily smokers aged 18-35 into a study that
investigates differences in nicotine dependence among menthol and non-menthol
smokers. Recruitment ads were posted in 4 major Hawaii newspapers and weekly
on Craigslist.org. Ads directed participants to call or email the University of Hawaii
for study information. Participants were screened by phone for eligibility. Eligible
smokers completed an online survey in the health communication lab at the

CORRESPONDING AUTHOR: Janice Tsoh, PhD, Associate Professor, University
of California San Francisco, Psychiatry, 401 Parnassus Ave (0984-TRC), San
Francisco, CA 94143, United States, Phone: 4155028438, Email: janice.tsoh@
ucsf.edu
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University of Hawaii Cancer Center and provided a saliva sample, a picture of their
cigarette pack, carbon monoxide level readings, and anthropometric measures.
Over an 11-week period, we received 525 inquiries. Fifty-four percent (n=284) were
received by phone, 43.4% (n=228) by email, and 2.9% (n=13) other. Sixty-seven
percent (n=353) of inquirers completed the phone screener and 32.8% (n=172)
were called but could not be reached. Overall, 83.8% of participants learned about
the study through Craigslist, 12.5% through newspaper, 3.1% through family/
friend, and 0.6% other. Of the completed phone screeners, 50.7% (n=179) were
eligible for the study. Of eligible participants, 96.6% (n=173) expressed interest
in the study and 3.4% (n=6) declined to participate. Of smokers who agreed to
participate, 60% (n=84) completed the one-hour study. Of study completers, 29%
were Native Hawaiian, 37% Filipino, and 34% White. Twenty-three percent were
of Hispanic origin, 37% were female, 36% had a high school diploma/GED or
less, 61% were employed, 24% had incomes <$10K, and 66% reported menthol
cigarette smoking. Results suggest that Craigslist.org is a useful strategy to recruit
young adult daily smokers from diverse ethnic groups into a study on smoking.

STRENGTHENING TOBACCO CONTROL IN PRIMARY HEALTH
SERVICES: FINDINGS FROM AN RCT IN INDIA
Rajmohan Panda* and Divya Persai, Public Health Foundation of India
The WHO has called for cessation to be integrated into primary health care
globally. India’s GATS data indicate a failure to advice on tobacco cessation during
clinical visits. We present the end line findings of a project aimed at strengthening
tobacco cessation in primary care in India. Objectives of this study were to evaluate
a brief intervention package on tobacco cessation in primary Health service
providers which was conducted in 12 districts in India. Two cross-sectional surveys
were conducted which compared differences in indicators at the start of the project
(June 2011) and at the project closure (August 2013). An intervention package
comprised of training, monitoring and supportive supervision and the effective use
of communication materials for cessation was applied in randomised intervention
health facilities. Bi-variate analysis was used to measure associations between
variables such as knowledge and counseling practices in tobacco cessation,
with statistical significance based on the χ2 test. Medical officers in intervention
facilities of AP reported 10% and 4% higher improvement in the knowledge level on
health effects of tobacco pertaining to adverse reproductive health outcomes and
lung cancer respectively in comparison to corresponding change in control health
facilities (p value <0.05). Knowledge level of ANM/Nurses on NRT and counseling
increased significantly in intervention facilities from 38% and 82% to 62% and 95%
respectively in Gujarat (p value<0.05). An increase of 16% was self-reported in
counseling practices of medical officers in tobacco cessation in intervention health
facilities over and above the increase in counseling practices in control facilities in
both the states. Around 22% and 6% incremental change was noted in the attitude
of HSPs towards the statement that “Patient’s chances of reducing tobacco use
increases if a health professional advises to reduce consumption” in intervention
facilities in AP and Gujarat respectively over and above the change noted in
control health facilities (p value <0.05). The intervention package for HSPs can
help increase opportunistic advice in routine clinical practices of HSPs.

FUNDING: American Legacy Foundation and University of Hawaii Cancer Center
JUSTIFICATION: Racial/ethnic groups are often under-represented in research
and media channels successfully used in this study can be applied to other studies
conducted in community and clinical settings.
CORRESPONDING AUTHOR: Pebbles Fagan, PhD, Associate Professor and
Program Director, University of Hawaii Cancer Center, Cancer Prevention and
Control, 701 Ilalo Street, Honolulu, HI 96813, United States, Phone: 808-3565775, Fax: 808-586-3077, Email: pfagan@cc.hawaii.edu
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SMOKESCREEN: A TARGETED GENOTYPING ARRAY AND
SOFTWARE APPLICATION FOR NICOTINE RESEARCH
James Baurey*1, Christopher Edlund1, Brian Malone1, Carolyn Ervin1, Michael
Hutchinson1, Bens Pardamean2, Gary Swan3, and Andrew Bergen3, 1BioRealm,
2
Bina Nusantara University, 3SRI International

FUNDING: BILL AND MELINDA GATES FOUNDATION
JUSTIFICATION: Evaluation study demonstrates an increase in knowledge
attitude and practices of primary care health providers by alow cost integration
model.

Tobacco dependence is associated with increase risk of disease and premature
death. While public health and pharmacological interventions have made good
progress in reducing the overall rate of smoking, challenges remain in optimizing
their effectiveness based on patient characteristics including genetic variation.
In order to maximize collaborative efforts to advance tobacco research, we have
developed a solution called Smokescreen consisting of two major components - a
targeted genotyping array and a centralized software application. We present the
design of our array, which includes multi-population coverage of 1,015 genomic
regions associated with addiction, as well as biological pathways related to
the metabolism of nicotine and the brain’s reward system. The Smokescreen
genotyping array includes a genome-wide core (296,038 SNPs); loss of function
and exonic SNPs in the selected genomic regions (44,274); pharmacogenomics
SNPs (2,031); eQTLs (5,870); ancestry informative markers (5,419); replicated
genome-wide association studies findings (5,669); fine mapping of chr15q25,
CYP2A6, and CYP2B6 (8,150); tagging of the selected 1,015 regions (205,579);
and high priority SNPs identified in the literature related to smoking phenotypes
and co-morbidities. We also present the centralized software application
specifically designed to complement the array. The software features automated
quality control, data analysis pipelines, and the ability for researchers from
different institutions to combine their data for powerful analyses. The software
integrates databases, cloud computing, algorithms for analysis, and a web-based
user interface. We conclude by describing analytic extensions to the platform for
multivariable modeling of nicotine metabolism pathways.

CORRESPONDING AUTHOR: RAJMOHAN PANDA, PHFI, PHD House, Second
Floor, 4/2, Sirifort Institutional Area August Kranti Marg, New Delhi - 110 016, India,
Delhi, India, DELHI 110096, India, Phone: 919971696838, Email: raj.panda@phfi.
org
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SOCIAL WORK STUDENT INTERNS IN TOBACCO TREATMENT –
A TRAINING PARADIGM SHIFT
Anna McCullough, M.S.W., M.S.P.H, CTTS*, Carol Ripley-Moffitt, M.Div., CTTS,
Susan Trout, L.C.S.W., M.S.P.H., CTTS, and Adam O. Goldstein, M.D., M.P.H.,
Nicotine Dependence Program, Department of Family Medicine, UNC School of
Medicine
Integrating tobacco use treatment (TUT) knowledge and skills into professional
training programs across a variety of disciplines is a promising strategy for
growing the TUT workforce and reducing smoking prevalence. Professional
social workers make up over 50% of the mental health workforce and are well
positioned to address tobacco use with clients from vulnerable populations with
persistent disparities in tobacco use and related health outcomes. Growth of
the case management model puts social workers at the crux of patient care in
healthcare settings where TUT can be addressed. However, TUT has not been a
focus in social work training and practice, and barriers to treating tobacco use in
mental health and substance abuse settings are well documented. In 2010, The
University of North Carolina (UNC) Nicotine Dependence Program (NDP) became
a practicum setting for UNC School of Social Work graduate students. Through
training, shadowing, and supervised practice, students become proficient in
Tobacco Treatment Specialist core competencies. Students assist with treatment
groups and independently complete patient consults, facilitate treatment plan
development, provide follow-up, and advocate for patients within the healthcare
system. We report findings from a post-placement survey, including changes in
student knowledge and skills, perceptions about the fit of TUT and social work,
attitudes related to integrating TUT with mental health and substance abuse

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, Department of
Health and Human Services, under Contract No. HHSN271201300004C.
JUSTIFICATION: The data gathered can be used in the development of biomarkers
for smoking cessation.
CORRESPONDING AUTHOR: James Baurley, Ph.D., BioRealm LLC, 12731
Milton St, Los Angeles, CA 90066, United States, Phone: 310-560-5215, Email:
baurley@biorealmresearch.com
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treatment, and experiences disseminating TUT knowledge and skills in classes
or other work settings. Qualitative data from School of Social Work faculty
describe knowledge and attitudes about TUT and its place in social work training
and practice. These data provide direction for improved engagement with the
academic and internship curriculum. Lessons learned from three years of training
Social Work students will inform efforts to broaden and strengthen the tobacco use
treatment workforce through integration into diverse fields. Such efforts have the
potential to increase the inclusion of TUT in mental health and substance abuse
settings, and across the health care system.

WATERPIPE SMOKING AMONG A SAMPLE OF JORDANIAN
ADOLESCENTS: PATTERNS AND PREDICTORS

Linda Haddad, R.N., Ph.D., FAAN*1, Sukaina Alzayoud, R.N., Ph.D.2, and Omar El
Shahawy, M.D., Ph.D.1, 1Virginia Commonwealth University, 2Hashmite University
Jordan
Numerous researchers have indicated the alarming increase in a different
method of tobacco use; waterpipe, especially among young people. Still, the
patterns and predictors of this method are not well known. The current study
was conducted to assess the patterns and predictors of waterpipe tobacco
smoking among sixth grade or higher school students in one of Jordan’s
Central Governorates. Method: A cross-sectional survey was conducted in the
spring of 2012 to investigate the patterns and predictors of tobacco use among
adolescents (grades 6, 8, 10, and12) of Zarka Governorate, central Jordan.
Participants were randomly selected using multistage random sampling with a
total of 1,050 participants. Questionnaires were distributed in 11 public schools.
Data were collected using the Arabic Youth Tobacco Use Composite Measure.
Results: Participants’ ages ranged from 11 to 17 years, (M = 14.7, SD= ± 1.9
years). Waterpipe smoking was more prevalent among girls than boys. Age,
gender, school achievements, belief that smoking makes more friends, exposure
to family discussions regarding tobacco use dangers, and having close friends
who smoke were predictors of smoking among study participants. Conclusion:
The present study is considered among the first to explore waterpipe smoking
among middle and high school students in Jordan. Adolescents in this study were
more likely to smoke a waterpipe when they perceived it as not harmful to their
health. Our findings illustrate the need for public health campaigns to educate and
reach adolescents, teachers, and families regarding the health harms of waterpipe
smoking. School education systems should be engaged in educating students
against the health risks of all tobacco use, including waterpipe smoking.

FUNDING: The UNC NDP programs are funded by UNC Health Care, the UNC
Department of Family Medicine, the North Carolina Cancer Hospital, and the
Lineberger Comprehensive Cancer Center.
JUSTIFICATION: Integrating tobacco use treatment knowledge and skills in Social
Work education and field training has the potential to significantly expand the
reach of tobacco use treatment in mental health, substance abuse, and general
healthcare settings.
CORRESPONDING AUTHOR: Anna McCullough, MSW, MSPH, Tobacco
Treatment Specialist, UNC Chapel Hill, 590 Manning Dr. CB#7595, Chapel Hill,
NC 27599, United States, Phone: 919-445-5439, Email: annamc@unc.edu
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NORTH CAROLINA PHYSICIANS’ KNOWLEDGE AND UTILIZATION
OF A STATE QUITLINE SERVICES
Carol Ripely-Moffitt*, M.Div., CTTS, Leah M. Ranney, Ph.D., Joseph G.L. Lee,
M.P.H., C.P.H., and Adam O. Goldstein, M.D., M.P.H., University of North Carolina
at Chapel Hill

FUNDING: Hashemite University, Deanship of Research,Jordan

Research shows that quitlines are an effective and evidence-based approach to
tobacco cessation. We report results from an online survey of North Carolina (NC)
physicians which assessed awareness, knowledge, and behavior related to the
NC quitline (QuitlineNC) and its services. A direct marking company with access
to the American Medical Association (AMA) mailing list distributed the Provider
Survey through e-mail to a random sample of 787 NC Family Medicine, Internal
Medicine, General Surgery, OB Gyn, and Psychiatry physicians. From this e-mail,
14 addresses were invalid or returned, 413 were opened, and 128 responded.
The majority (86%) of respondents were men (60%), in an academic, group or
hospital-based practice, use an electronic health record (87.7%) and, were very
clinically active. The majority (51.6%) of respondents said they had not previously
heard about QuitlineNC. Among those that had heard of QuitlineNC, only one-third
reported knowing the quitline telephone number. Most of those who knew about
the quitline knew about the free telephone coaching services available, but
substantially less knew about the web coach online cessation support or quitline
fax referral service. Among those providers aware of the quitline, almost a third
reported rarely or never informing patients of QuitlineNC telephone coaching
services and the majority reported rarely or never informing patients about the
QuitlineNC fax referral service(79.9%), or of the free cessation medications
available (67.8%). Finally, the great majority of physicians reported that they felt
that QuitlineNC services are very successful or successful in helping their patients
quit using tobacco (84.8%) and that the offer of free cessation medications would
dramatically (89.8%) increase their likelihood of recommending QuitlineNC to their
patients. Results show that substantial numbers of NC physicians still do not have
knowledge about QuitlineNC, and among those who have heard of it, utilization
is quite low. Dedicated efforts should occur around educating providers about
Quitline services. Most providers believe the services are effective, but innovative
ways to reach busy providers are needed.

JUSTIFICATION: young boys and girls smoking waterpipe as early as 12 years
old,
CORRESPONDING AUTHOR: Linda Haddad, phD, Associate Professor, Virginia
Commonwealth Univeristy, P.O Box 980567, Richmond, VA 23298, United States,
Phone: 804-366-1389, Email: lhaddad2@vcu.edu
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PREGNANT WOMEN’S SECONDHAND SMOKE EXPOSURE AND
RECEIPT OF SCREENING AND BRIEF ADVICE BY PRENATAL
CARE PROVIDERS IN ARGENTINA AND URUGUAY
Van T. Tong, M.P.H.*, Fernando Althabe, M.D., Alicia Alemán, M.D., Patricia M.
Dietz, Ph.D., Paola Morello, M.D., Sherry L. Farr, Ph.D., Ruben A. Smith, Ph.D.,
Agustina Mazzoni, M.D., Mabel Berrueta, M.D., Mercedes Colomar, Alvaro
Ciganda, Ana Becú, Luz Gibbons, Carolyn Johnson, Ph.D., Pierre Buekens,
M.D., Ph.D., and Jose Belizan, M.D., 1Division of Reproductive Health, Centers
for Disease Control and Prevention, Atlanta, GA, USA, 2Institute for Clinical
Effectiveness and Health Policy, Buenos Aires, Argentina, 3Montevideo Clinical
and Epidemiological Research Unit. Montevideo, Uruguay, 4Tulane School of
Public Health and Tropical Medicine, New Orleans, LA, USA
Background: Preventing secondhand smoke (SHS) exposure among pregnant
women could avert poor pregnancy, infant and longer term health outcomes. This
study estimates the prevalence of women who reported exposure to SHS during
pregnancy, received screening and brief advice to avoid SHS during prenatal
care, and avoided SHS during pregnancy for their baby’s health in Buenos Aires,
Argentina and Montevideo, Uruguay. Methods: Women who attended prenatal care
at one of 21 clusters of publicly-funded prenatal care clinics were interviewed at
their delivery hospitalization from October 2011 to May 2012. We calculated SHS
exposure prevalence by source and presence of home or workplace smoking bans
during pregnancy. Women’s receipt of prenatal care provider screening and advice
to avoid SHS exposure and report of always avoiding SHS were also described.
Analyses were conducted using SURVEYFREQ procedure in SAS version 9.3 to
account for the clustered study design. Results: Of 3,143 pregnant women, 43.6%
had a partner who smoked, 52.6% lived with household members who smoked,
and 34.4% had no or a partial smoking ban at home during their pregnancy. Of 556
pregnant women who worked outside of the home, 21.6% reported past month
SHS exposure at work, and 38.1% reported no or a partial smoking ban at work.

FUNDING: North Carolina Department of Health and Human Services
JUSTIFICATION: Physicians will learn about all Quitline services which will help
their patients that use tobacco products.
CORRESPONDING AUTHOR: Leah Ranney, PhD, Associate Director for TPEP,
University of North Carolina at Chapel Hill, Department of Family Medicine, 590
Manning Dr, Chapel Hill, NC 27599, United States, Phone: 919-843-8354, Fax:
919-966-6125, Email: Leah_ranney@unc.edu
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Overall, 36.2% of pregnant women were exposed to SHS during pregnancy at
home or at work. In at least one prenatal care visit, 67.7% of women were screened
for SHS exposure by their prenatal care provider, and 56.6% reported receiving
advice to avoid SHS. Percentage of women who reported always avoiding SHS
for their unborn baby’s health was 52.9%. Conclusion: In Buenos Aires and
Montevideo, a third of pregnant women attending publicly-funded prenatal clinics
were exposed to SHS, predominantly at home, and only half of pregnant women
always avoided SHS for their unborn baby’s health. Provider screening and advice
rates can be improved in these prenatal care settings, as all pregnant women
should be screened and advised of the harms of SHS and to avoid it.

inconclusive on whether the availability of single cigarettes promotes or inhibits
quit behavior among adults. We used data from adult smokers (n=1272) who
participated in the 2011 and 2012 Mexican administrations of the International
Tobacco Control Policy Evaluation Survey to examine the association between
neighborhood-level access to single cigarettes and both quit attempts and relapse.
The survey included participants living in 150 census tracts (average number of
participants per census tract=15; range: 4-22). Neighborhood access to single
cigarettes was measured as the proportion of residents in each census tract
that reported seeing singles sold in their neighborhood every day. Covariates
included gender, quit intentions, smoking intensity, singles purchasing behavior,
and neighborhood-level socioeconomic status. We conducted statistical modeling
using generalized estimating equations to account for the within-neighborhood
non-independence of observations. The average proportion of residents who
reported seeing singles sold in their neighborhood every day was 0.60 (range:
0-1). About one-third of smokers made a quit attempt in the past year. Of smokers
who made a quit attempt, 26% successfully quit and 74% relapsed. In adjusted
analyses, higher neighborhood access to single cigarettes was associated with
a lower probability of making a quit attempt (prevalence ratio (PR)=0.79; 95%
confidence interval (CI): 0.48 - 1.29), although this relationship was not statistically
significant. Similarly, people living in neighborhoods with higher access to singles
were more likely to relapse (PR=1.31; CI: 0.94 - 1.84), but the relationship was
not statistically significant. Higher levels of neighborhood access to singles may
be associated with a lower probability of making a quit attempt and a higher
probability of relapse. More research is needed to determine whether this pattern
holds in larger samples and in different populations.

FUNDING: The study was supported through CDC cooperative agreement
5U48DP001948-04 (SIP09-18) to Tulane University.
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: vtong@cdc.gov
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EFFECTIVENESS OF ASSIST LINKED BRIEF INTERVENTION ON
PREVALENCE OF TOBACCO USE IN NIGERIA: A RURAL-URBAN
COMPARISON
Lasebikan Victor Olufolahan, Ph.D., M.P.H*1 and Ayinde Olatunde Olayinka,
M.B.B.S.2, 1Department of Psychiatry, College of Medicine, University of Ibadan,
Ibadan, 2The Heller School for Social Policy and Management, Brandeis University

FUNDING: Funding for data collection from waves 4 and 5 came from the Mexican
Consejo Nacional de Ciencia y Tecnología (Salud-2007-C01-70032), and wave
6 data were collected with funding from a grant from the Canadian Institutes of
Health Research (115016). Analysis was partially supported by a grant from the
National Cancer Institute at the National Institutes of Health (P01 CA138389), as
well as the 2012 Latin America/Latino Health Summer Fellowship at the University
of North Carolina.

Objective: To score a sample of Nigerian community members for the risk of
hazardous and harmful consequences of tobacco use using the Alcohol, Smoking,
and Substance Involvement Screening Test (ASSISST), followed by the ASSISST
Linked Brief Intervention at entry and 3 months. Design: A cross sectional
intervention study was carried out in an urban and a rural local government area
of Oyo state, Nigeria. Method: Participants were from a Yoruba speaking State in
Nigeria; 1203 subjects 14 years and older were selected. Intervention: Llower risk
participants scored 0-3 (general health advice), moderate risk scored 4-26 (brief
intervention and take home booklet and information), and high risk scored 27+
(brief intervention, take home booklet and information and referral to specialist
hospital assessment and treatment). Outcome measure was prevalence of
tobacco use at 3 and at 6 months after intervention. Results: Prevalence of current
use of any tobacco product at baseline was 248 (20.6%). Of these current users,
79 (31.9%) scored 0-3 (low health risk), 130 (52.4%) scored 4-26 (moderate risk),
and 39 (15.7%) scored 27+ (high risk) on the ASSIST. At 3 months, prevalence of
current use was 199/1199 (16.5%) and at 6 months 169/1195 (14.1%). Multivariate
analysis revealed at 6 months, the significant factors that remained associated
with current tobacco use were females, OR =0.12, 95% CI (0.03-0.29), p < 0.01,
and being a rural dweller, OR = 1.96, 95% CI (1.03-2.23), p = 0.04. Conclusion:
Drug screening and brief intervention should be integrated into primary care
services in Nigeria.

JUSTIFICATION: The results of this study indicate that neighborhood access
to single cigarettes may be associated with higher rates of smoking relapse,
suggesting a need for stronger enforcement of the ban on single cigarettes in
Mexico.
CORRESPONDING AUTHOR: Marissa Hall, MSPH, Gillings School of Global
Public Health, University of North Carolina, Department of Health Behavior, CB
#7440 Rosenau Hall, Chapel Hill, NC 27599, United States, Phone: 336-9723365, Email: mghall@unc.edu
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WHICH TOBACCO PRODUCTS ARE GATEWAYS TO REGULAR
USE: AN EXAMINATION OF FIRST USED TOBACCO PRODUCTS
AND CURRENT USE IN COLLEGE STUDENTS

FUNDING: New World Specialists Hospitals Ltd.

Ellen Meier, M.S.*1,2, Alayna P. Tackett, B.A.1,2, DeMond M. Grant, Ph.D.1, Mary
Beth Miller, M.S.1, and Theodore L. Wagener, Ph.D.2,3, 1Oklahoma State University,
2
Oklahoma Tobacco Research Center (OTRC), 3University of Oklahoma Health
Sciences Center

JUSTIFICATION: This study will inform policy makers on the need to invest on
tobacco control in the community
CORRESPONDING AUTHOR: Victor Lasebikan, FWACP (Psych) PhD MPH,
Consultant Psychiatrist/Senior Lecturer, College of Medicine, Univeristy of Ibadan
& University College Hospital, Psychiatry, PMB 5116, Ibadan, 00234, Nigeria,
Phone: +2348060733382, Email: victorlash@yahoo.com

Concerns have been raised regarding emerging tobacco products (ETPs;
e-cigarettes, snus, dissolvables) and hookah/waterpipe tobacco use and their
potential as a gateway product to further tobacco use for youth. It is important to
understand how trying certain products affect the risk of future use. To determine
the prevalence of use of various tobacco products among youth on a college
campus and whether the first product tried predicts later single, dual, or poly
tobacco use, 1,304 undergraduate students (Mage=19.57) at a mid-western
university completed questionnaires regarding current and past tobacco use.
Tobacco use questions included first product tried, and ever, non-daily, or daily
use. Cigarette, smokeless tobacco (SLT), dissolvables, snus, hookah, and
e-cigarettes use were assessed. Multinomial Logistic Regressions were used
to examine whether first product used predicted current daily/non-daily single-,
or poly-tobacco use. Dissolvables, snus, and e-cigarettes were categorized as
ETPs. The sample consisted of 1037 nonusers (79.5%), 180 single- (13.8%),
58 dual- (4.4%), and 19 poly-users (1.5%). Approximately 24.5% of individuals
who first tried cigarettes were current smokers and 39.0% were tobacco users
(n=127); 40.2% of individuals who first tried SLT are current SLT users and 52.5%
are tobacco users (n=51); 3.4% of individuals who first tried ETPs were current
ETP users and 28.8% were tobacco users (n=17); 33.3% of individuals who first
tried Hookah were current Hookah users and 34.6% were tobacco users (n=54).
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NEIGHBORHOOD ACCESS TO SINGLE CIGARETTES AND
SMOKING RELAPSE IN MEXICO: FINDINGS FROM THE ITC
MEXICO SURVEY
Marissa G. Hall1, Nancy L. Fleischer2, Luz Myriam Reynales Shigematsu3, Kamala
Swayampakala2, Edna Arrillo Santillan3, and James F. Thrasher2,3, 1Gillings School
of Global Public Health, University of North Carolina, 2Arnold School of Public
Health, University of South Carolina, 3Instituto Nacional de Salud Pública, Mexico
The World Health Organization Framework Convention on Tobacco Control
(FCTC) calls for the prohibition of single cigarettes sales. Single cigarettes have
been banned in Mexico since 1999, but are frequently sold. Existing evidence is
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First product tried did not discriminate between current tobacco use vs. non-use,
but individuals who first tried SLT or cigarettes were more likely to be poly users
of tobacco compared to those who first tried either hookah or ETPs. Lastly, those
who first tried ETPs or hookah and were current tobacco users were largely using
Hookah (82% and 93%, respectively); those who first tried a cigarette or SLT and
were current tobacco users were largely single/dual users of cigarettes and/or SLT
(cig-first: current = 63% cig and 20% SLT; SLT-first: current= 35% cig and 75%
SLT). Percentages sum to greater than 100% due to dual users.

address their specific barriers to abstinence and ultimately, reduce VHA health
expenditures.
CORRESPONDING AUTHOR: Patrick Wu, Medical Student, Touro University
California College of Osteopathic Medicine, 2142 Camwood Ave., Rowland
Heights, CA 91748, United States, Phone: (858) 922-5963, Email: patrick.wu@
tu.edu

FUNDING: No external funding
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JUSTIFICATION: The information presented will be useful for public health
officials to better understand the potential role of emerging tobacco products to be
gateways of further cigarette and smokeless tobacco use.

LITERACY AMONG HIV-INFECTED PERSONS REFERRED TO A
WEB-BASED TOBACCO TREATMENT TRIAL

CORRESPONDING AUTHOR: Theodore Wagener, PhD, Assistant Professor,
University of Oklahoma HSC, Pediatrics, 1200 Children’s Ave., Oklahoma City, OK
73117, United States, Phone: 405-271-4407, Email: theodore-wagener@ouhsc.
edu

Adeena C. Chefitz*1, Daniela A. Morales, M.P.H.2, Avi J. Bursky-Tammam3,
Cassandra A. Stanton, Ph.D.4, and Jonathan Shuter, M.D.5, 1University of
Pennsylvania; 2AIDS Center at Montefiore Medical Center; 3Yeshiva University;
4
Georgetown University; 5Albert Einstein College of Medicine and Montefiore
Medical Center
Introduction: Web-based interventions are assuming an increasingly important
role in public health. Most online tobacco treatment programs are heavily
text-based, and literacy is a requirement to effectively utilize them. HIV-infected
smokers are a high-priority group, but little is known about their literacy rates.
We examined the prevalence of, and factors associated with, low literacy/health
literacy in Persons Living With HIV (PLWH) who were referred to a web-based
smoking cessation trial. Methods: In 2011, we initiated a randomized controlled
trial of online tobacco treatment for PLWH. HIV-infected smokers with internet
access were referred by providers to the study. Screening included the Short
Assessment of Health Literacy- Spanish and English (SAHL-S&E) - a validated
test of word recognition and reading ability. Participants are asked to accurately
pronounce and identify topical connections within three word sets. In a prior
validation study, scores <15 out of a possible 18 indicated low literacy. We used
this cutpoint in our screening, and those with low literacy were excluded from the
trial. We present summary statistics of the patient sample and prevalence and
correlates of low literacy. Results: 178 patients were screened: mean age 46;
44% female, 55% male, 1% transgender; 73% African American, 20% White, 48%
Latino. 9% scored<15. Factors associated with low literacy on SAHL-S&E were
educational attainment,
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EFFECTS OF PSYCHIATRIC COMORBIDITY ON QUITTING
BEHAVIORS WITHIN THE LOMA LINDA VETERANS AFFAIRS
MEDICAL CENTER TOBACCO-DEPENDENCE TREATMENT
PROGRAM: 2000-2011
Patrick Wu, B.S.*1, Marc Debay, M.D., M.P.H., Ph.D.2, Linda H. Ferry, M.D., M.P.H.2,
Sarah Chung, B.S., B.A.2, and Elena O. Lingas, Dr.P.H., M.P.H.3, 1Touro University
California, 2Loma Linda University, 3Touro University California, University of
California, San Francisco
Thirty-six percent of American adults with psychiatric illnesses smoke, and
psychiatric illness is an established risk factor for poor abstinence outcomes. The
Loma Linda Veterans Affairs Medical Center (LLVAMC) Tobacco-Dependence
Treatment (TDT) program developed a clinical database amenable to study
smokers with psychiatric comorbidities; it is the only continuously gathered
10-year database for veterans’ tobacco treatment. Our study sought to determine
the prevalence of psychiatric disorders in veterans who smoke and their effects on
various abstinence outcomes in the LLVAMC TDT program. Veterans seen by a
physician and diagnosed with any medical or psychiatric condition from February
2000 to June 2011 were included (n = 4,589 met inclusion criteria). The prevalence
of any psychiatric diagnosis, which included the following categories, was 47.2%;
depressive disorder, 25.3%; chemical dependency, 19.7%; post-traumatic stress
disorder, 12.8%; anxiety disorder, 7.3%; bipolar disorder, 4.9%; psychotic disorder,
4%; and other psychiatric diagnoses, 3.5%. There was no meaningful difference
in the average number of cigarettes smoked per day at the first visit for any of the
psychiatric diagnoses. The proportion of patients with more than 7 encounters,
including group classes and office visits, was significantly higher for all psychiatric
diagnoses (Chi-square test; relative risk 2.5 for patients with any psychiatric
diagnosis; p<0.001). Veterans with chemical dependency or psychotic disorder
were less likely to stop by their final visit, while those with anxiety disorder were
more likely to stop (Chi-square test; relative risk 0.85, 0.73, and 1.15; p = 0.001,
0.005, and 0.05, respectively). The number of encounters among veterans who
successfully stopped by their final visit was significantly higher for patients with
any of the psychiatric diagnoses than for those with no psychiatric diagnosis (t-test
for means; p<0.001). We conclude important differences exist in utilization and
effectiveness of the LLVAMC TDT services based on psychiatric diagnoses. These
differences must be further explored and taken into account when developing TDT
policies for veterans.

FUNDING: This study was conducted while the principal investigator, Dr. Jonathan
Shuter, was at Albert Einstein College of Medicine. Supported by NIH/NCI.
CORRESPONDING AUTHOR: Daniela Morales, MPH, Research Coordinator,
Montefiore Medical Center, Infectious Diseases, 111 E. 210th St., Bronx, NY
10467, United States, Phone: 718-920-5904, Email: danmoral@montefiore.org
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DESIGNING A NOVEL SMOKING CESSATION INTERVENTION IN
COMMUNITY PHARMACIES USING THEORY-BASED ANALYSIS
OF SUCCESSFUL HEALTH PROMOTION PROGRAMMES: A
SYSTEMATIC LITERATURE REVIEW
Aikaterini Kassavou1*, Liz Steed1, Stephanie J.C. Taylor1, Pierre Durieux2,
Elizabeth Ann Edwards1, Kabir S. Sandhu1, Vichithranie Madurasinghe1, Andrea
Takeda1, Nancy Nkansah3, Lisa Bero3, Carol Rivas1, and Robert T. Walton1,
1
Queen Mary University of London, Barts & The London School of Medicine and
Dentistry, London, UK; 2Georges Pompidou European Hospital, Paris Descartes
University, INSERM CIE4, Paris, France; 3University of California, San Francisco,
Department of Clinical Pharmacy

FUNDING: Development of LLVAMC TDT Database funded under National
Institute on Drug Abuse (NIDA) training grant, 1995-97, to Loma Linda University
Preventive Medicine Residency Program.

BACKGROUND: Community pharmacies are an easily accessible platform for
promoting lifestyle change, and smoking cessation is one of the most important
behaviour change tasks. However, quit rates are low in this setting suggesting that
interventions could be optimised further. This review aims to identify all rigorous
studies of health behaviour change in pharmacies to understand the range of
theories and techniques underpinning successful programmes. This information
will inform development of a new smoking cessation intervention to be tested
in a randomised controlled trial (RCT) in East London. METHODS: Systematic
searches were conducted using multiple databases to identify all eligible
studies. RCTs, cluster RCTs, controlled before-after studies and interrupted time
series studies were included. Studies were coded using the Behaviour Change
Taxonomy and Theoretical Domain Framework and assessed for quality using the

JUSTIFICATION: Given the immense burden that mental illness (over 1.5 million
veterans) and smoking-related morbidity (8-24% of the Department of Veterans
Affairs¬í total healthcare costs) have on the Veterans Health Administration (VHA)
system, more attention should be placed on identifying and monitoring smokers
with psychiatric comorbidities in tobacco-dependence treatment programs to
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Cochrane Collaboration risk of bias assessment tool. RESULTS: 7250 potentially
relevant reports were identified and 7112 excluded by screening titles, abstracts,
and full texts where necessary. Full texts of 138 reports were retrieved of which
37 met inclusion criteria. The included studies targeted lifestyle behaviour change
in asthma management (14), cardiovascular disease (6), smoking (6), diabetes
(3), diet (2), and multiple conditions (6). Of those that targeted clients (n=33),
20 used self-monitoring of behaviour, 13 goal setting, 7 problem solving, and 5
pharmacological support. Those that described training of community pharmacy
staff (n=32), included developed knowledge and skills (9), and restructured the
physical environment (2). An analysis of the effects of different behaviour change
techniques and theory-based interventions in this setting will be presented.
CONCLUSIONS: A wide range of effective health behaviour change interventions
has been developed for use in community pharmacies. Application of these
methods and techniques shows promise for developing more effective smoking
cessation interventions.

POLY-TOBACCO USE AND CESSATION: DO SMOKERS TURN TO
ENDS AND/OR OTPS AS PART OF THEIR QUITTING STRATEGY?
Sherry Emery*, Jidong Huang, and Yoonsang Kim, University of Illinois at Chicago
Background: Awareness and use of electronic cigarettes and other novel
tobacco products has increased significantly in recent years. These products
currently occupy a regulatory limbo with regard to the FDA, during which the
tobacco and e-cigarette companies are aggressively marketing to smokers and
non-smokers alike. Many of the media messages, however, appear to either
directly claim or to imply that e-cigs or OTPs can reduce nicotine cravings and
potentially help smokers to quit. Methods: In February, 2013, GfK fielded an online
survey of 17,522 US adults, using their nationally representative Knowledge Panel,
supplemented by a convenience sample from SSI, a large market research firm
with access to millions of US adults. Data were appropriately weighted. Separate
logistic regression models were constructed for awareness and use of electronic
cigarettes, dissolvable tobacco products, and evidence-based NRTs. Control
variables included average daily cigarette consumption, intentions to quit smoking,
amount of tobacco use, gender, age, race/ethnicity, LGBT status, education,
income, Internet and social media use, and media market of residence. Results:
Current smokers were significantly more likely than never or former smokers to
report awareness or use of e-cigarettes or OTPs. Among smokers, respondents
were more likely to report awareness and use of e-cigarettes than OTPs. Young
adults and LGBT respondents were more likely than other respondents to report
awareness and use of e-cigarettes and OTPs. Electronic cigarette use was higher
among smokers who reported intentions to quit. Discussion: Our findings suggest
that smokers may be using e-cigs as part of a cessation strategy. Further, our
results suggest the possibility of differential exposure to, searching for, and sharing
information about electronic cigarettes and OTPs, as well as the possibility that
ads and other messaging about the products may contain both implicit and explicit
messages about their utility in quitting smoking. More research is necessary to
investigate the relationship between media messages about these products, risk
perceptions and use.

FUNDING: National Institute for Health Research Programme Grant, UK
JUSTIFICATION: The results of this study will inform development of a new
smoking cessation intervention to be tested in a randomised controlled trial (RCT)
in East London.
CORRESPONDING AUTHOR: Katerina Kasavou, Queen Mary University of
London, Barts and the London School of Medicine and Dentistry Centre for Primary
Care and Public Health, Yvonne Carter Building 58 Turner Street, London, E1 2AT,
United Kingdom, Phone: +44 (0) 20 7882 2528, Email: k.kassavou@qmul.ac.uk
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EXPANDING THE ROLE OF COMMUNITY HEALTH WORKERS
IN A LOW-MIDDLE INCOME COUNTRY TO INCLUDE SMOKING
CESSATION ASSISTANCE
Donna Shelley, M.P.H., M.D.1, Hieu Pham, M.P.H.1, Nancy VanDevanter, Dr.P.H.,
R.N.2, Linh Nguyen3, and Nam Nguyen, M.D., Dr.P.H.3, 1New York University
School of Medicine; 2New York University College of Nursing; 3Institute of Social
and Medical Studies, Vietnam

FUNDING: National Cancer Institute
JUSTIFICATION: These data provide valuable information to inform clinicians and
public health officials on use of e-cigarettes and other tobacco products smokers
use to make a quit attempt.

Background: Despite high rates of tobacco use in low-middle income countries
(LMICs), smoking cessation services are not readily available. Vietnam, like other
LMICs, employs a large workforce of community health workers (CHWs) to deliver
a wide range of preventive services. The purpose of this study was to assess
attitudes among CHWs in Vietnam towards leveraging the CHW infrastructure to
increase access to evidence-based smoking cessation interventions. Methods:
We conducted 4 focus groups in Vietnamese with 29 CHWs recruited from 4
different district community health centers (CHCs) in Hanoi. Results: Key themes
included the belief by most CHWs that expanding their role to include smoking
cessation assistance “fit well with their current roles and responsibilities” and that
they had the “relevant experience” counseling patients on a range of prevention
issues including informally advising smokers to quit. They also endorsed the
concept of serving as a referral resource for providers in local CHCs expressing
the belief that CHWs were the most appropriate health care provider to offer
cessation assistance. “It is more suitable and effective if we, rather than people
working in other departments, give counseling to quit.” They were confident that
with training, they could provide effective cessation assistance. CHWs were
supportive of Vietnam’s current tobacco control policies and programs but noted
a gap in programs to help smokers quit. CHWs described the primary barrier to
their implementing cessation interventions as the lack of direction and support
from government. “We have not been assigned to help smokers to quit and only
do programs directed by senior departments. We do not decide by ourselves
what to do.” Conclusion: These results suggest that CHWs’ current roles and
responsibilities are consistent with delivering smoking cessation interventions.
With training and support from public health authorities, CHWs believe that they
could promote and provide cessation services. The findings have important
implications for policy and intervention design to facilitate implementation and
dissemination of effective treatment for tobacco dependence in LMICs.

CORRESPONDING AUTHOR: Scott Leischow, Mayo Clinic, 13400 E. Shea Blvd,
Scottsdale, AZ 85259, United States, Phone: (480) 301-4186, Email: leischow.
scott@mayo.edu
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THE USE AND POLY USE OF CIGARETTES AND OTHER
TOBACCO PRODUCTS AMONG U.S. HIGH SCHOOL STUDENTS
Yue-Lin Zhuang, Ph.D., Anthony Gamst, Ph.D., and Shu-Hong Zhu, Ph.D.,
University of California, San Diego
A growing number of tobacco products (such as snus, hookah, and e-cigarettes)
have been introduced into the U.S. market in recent years. Experimenting with
these new products may lead adolescents to smoke cigarettes. On the other
hand, because these products represent alternatives to cigarettes, this increase
in the number of products may reduce the probability that adolescents will start
smoking cigarettes. The present study examines the use of tobacco products
among high school students from the 1999-2011 National Youth Tobacco Survey
(NYTS). Poly use was defined as using any tobacco products other than and in
addition to smoking cigarettes. The results show that although the prevalence of
smoking among high school students decreased over the years (from 28.5% in
1999 to 15.8% in 2011), the poly use of cigarettes and other tobacco products
has been constant since 2002 (approximately 10%). The prevalence of poly use
surpassed that of exclusive cigarette smoking (9.4% vs. 6.4%, p < 0.05) for the
first time in 2011. Among those using more than one tobacco product in 2011, the
majority (75.9%) were cigarette smokers. Furthermore, for those who have ever
tried both cigarettes and chewing tobacco, the 2011 data show that those who
tried cigarettes first were more likely to be current smokers than to be current
chewing tobacco users (64.5% vs. 52.0%, p < 0.05). Similarly, those who tried
chewing tobacco first had a higher rate of being current chewing tobacco users
than being current smokers (56.3% vs. 45.3%, p < 0.05). These results indicate
that poly use of cigarettes and other tobacco products is becoming the norm

FUNDING: No funding
CORRESPONDING AUTHOR: Donna Shelley, MD MPH, Associate Professor,
NYU School of Medicine, Populatoin Health, 227 East 30th street, New York, NY
Ny 10016, United States, Phone: 6465012526, Email: donna.shelley@nyumc.org
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among high school students. There is no clear indication that the increase in the
number of non-cigarette tobacco products introduced has led to an increase in the
use of cigarettes. Adolescents appear to be more likely to stay with the first product
they experimented with than they are to switch to another product, whether it is
cigarettes or smokeless tobacco. Future studies should examine whether this
primacy effect is consistent across all tobacco products.

SHELTER PROXIMITY AND REAL-TIME AFFECT AMONG
HOMELESS SMOKERS MAKING A QUIT ATTEMPT

Lorraine R. Reitzel, Ph.D.*1, Michael S. Businelle, Ph.D.2,3, Darla E. Kendzor,
Ph.D.2,3, Nga Nguyen, M.S.4, Seann D. Regan, M.A.4, Kolawole S. Okuyemi,
M.D., M.P.H.5, Yessenia Castro, Ph.D.6, and David W. Wetter, Ph.D.4, 1University
of Houston, 2Division of Health Promotion and Behavioral Sciences, University of
Texas School of Public Health; 3The University of Texas Southwestern, Harold C.
Simmons Comprehensive Cancer; 4The University of Texas MD Anderson Cancer
Cente, 5University of Minnesota Medical School, 6University of Texas at Austin

FUNDING: National Cancer Institute
JUSTIFICATION: As efforts to reduce youth tobacco use are implemented, it is
important to know that more students are using more than one type of tobacco.
CORRESPONDING AUTHOR: Scott Leischow, Mayo Clinic, 13400 E. Shea Blvd,
Scottsdale, AZ 85259, United States, Phone: (480) 301-4186, Email: leischow.
scott@mayo.edu

The prevalence of cigarette smoking among the homeless is high, estimated
between 70-80%. Unfortunately, lifetime quit rates among the homeless are low
(around 9%). More research is needed to understand the barriers to cessation
among the sheltered homeless. Unfortunately, characteristics of the shelter
environment itself may present a challenge to smoking cessation, given the high
rates of smoking on shelter grounds, the availability of cigarettes from peers,
and other smoking cues that can vex quitting smokers. Consequently, smokers’
proximity to a shelter during a quit attempt might be associated with a myriad
of emotions, including negative affect, which is a robust predictor of relapse.
Understanding more about these associations may inform interventions that
address smoking among this vulnerable population. This pilot study explored
how proximity to the shelter was associated with real-time affect as measured by
Ecological Momentary Assessment (EMA) in the weeks immediately before and
after an aided quit attempt among 22 sheltered homeless smokers (64% male,
50% Black). Shelter proximity was based on geo-location data gathered during
EMAs. Adjusted linear mixed model regressions, controlling for demographics,
socioeconomic status, tobacco dependence, and daily smoking status, were used
to examine associations between shelter proximity and 485 EMA affect ratings.
During the pre-quit week, closer shelter proximity was significantly associated
with less irritability. However, during the post-quit week, closer shelter proximity
was significantly associated with greater irritability, frustration/anger, restlessness,
stress, and overall negative affect (ps <.05) and marginally associated with
greater worry and less calmness (ps <.08). An additional analysis indicated
proximity was unrelated to real-time smoking urge, perhaps due to ceiling effects.
We conclude that, among homeless smokers trying to quit, the shelter may be
associated with negative affect/stress, which may hamper quit attempts. Clinicians
and administrators might consider how to attenuate this link, which might include
disallowing smoking within and around the shelter perimeter.
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USING SMART PHONES TO IDENTIFY PREDICTORS OF
CESSATION IN HOMELESS SMOKERS DURING A QUIT ATTEMPT
Michael S. Businelle, Ph.D.*1,2, Darla E. Kendzor, Ph.D.1,2, Neil Phillips3, Jay
Dunn4, Ira H. Bernstein, Ph.D.5, Ping Ma, Ph.D.5, and David W. Wetter, Ph.D.6,
1
Division of Health Promotion and Behavioral Sciences, University of Texas School
of Public Health, 2The University of Texas Southwestern Harold C. Simmons
Comprehensive Cancer, 3Parkland Hospital, 4The Bridge Homeless Recovery
Center, 5Department of Clinical Science, University of Texas Southwestern
Medical Center, 6Department of Health Disparities Research, University of Texas
MD Anderson Cancer Center
Smoking cessation rates in homeless populations are low, despite similar
desire to quit and comparable numbers of quit attempts relative to more
socioeconomically advantaged smokers. Research is needed to identify
barriers to smoking cessation among homeless smokers. Ecological momentary
assessment (EMA), in which handheld devices (e.g., smart phones) are used to
capture moment to moment experience, measures phenomena in real time in
natural settings, reducing recall bias and error, and improving ecological validity.
The objectives of this study were to demonstrate the feasibility of using smart
phones to collect EMA data and to identify factors associated with non-abstinence
among homeless individuals seeking smoking cessation treatment. A total of 68
homeless individuals were loaned smart phones to collect EMA data over a 2
week period (1 week prequit through 1 week post quit). Eight participants lost
their phones and 1 participant deleted the application from the phone. Thus, we
have EMA data on 59 participants (86.8%). On average, participants completed
over 70 EMAs. Participants completed 82.3% of all pushed assessments (i.e.,
Daily Diary and Random assessments) and self-initiated 1.3 assessments (e.g.,
Urge, Lapse assessments) each day. Prequit random EMAs were used to identify
predictors of quitting on the quit date. After controlling for relevant covariates,
the slopes of EMA measures including restlessness (p=.057), stress (p=.022),
hostility (p=.077), negative affect (p=.013), expectancies (p=.035), and motivation
for quitting (p=.034) predicted successful quitting on the quit date. In addition,
aggregated data collected on the day prior to the quit date indicated that lower
restlessness (p=.048), lower negative affect (p=.007), greater coping expectancies
(p=.053), and greater motivation to quit (p=.047) each predicted quitting on the quit
date. Results demonstrated that smart phones can be used to provide real-time
information about the factors associated with quitting in homeless smokers. EMA
may yield an understanding of the proximal determinants of quitting in homeless
people and lead to improved future cessation interventions for this population.

FUNDING: This work was supported by University of Texas School of Public
Health in the form of a PILOT grant (to M.S. Businelle) and start-up funds (to M.S.
Businelle and D.E. Kendzor). Additional support for this study was provided by
the American Cancer Society (MRSGT-10-104-01-CPHPS to D.E. Kendzor and
MRSGT-12-114-01-CPPB to M.S. Businelle) and the National Institutes of Health
(The MD Anderson Cancer Center Support Grant #CA016672), as well as by
faculty incentive funds (to L.R. Reitzel) as provided by The University of Texas MD
Anderson Cancer Center.
CORRESPONDING AUTHOR: Michael Businelle, Ph.D., Assistant Professor,
University of Texas School of Public Health, Health Promotion and Behavioral
Sciences, 6011 Harry Hines Blvd., V8.112, Dallas, TX 75390-9128, United States,
Phone: 214-648-1070, Email: michael.businelle@utsouthwestern.edu
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RELATIONSHIP BETWEEN SYMPTOMS OF ALCOHOL
DEPENDENCE AND SMOKING INITIATION AND PERSISTENCE:
ANALYSIS OF LONGITUDINAL DATA FROM THE U.S. ADULT
POPULATION

FUNDING: This work was supported by University of Texas School of Public
Health in the form of a PILOT grant (to M.S. Businelle) and start-up funds (to M.S.
Businelle and D.E. Kendzor). This work was also supported through American
Cancer Society grants MRSGT-10-104-01-CPHPS (to D.E. Kendzor) and MRSGT12-114-01-CPPB (to M.S. Businelle) and the National Institutes of Health Cancer
Center Support Grant (CA016672) to the MD Anderson Cancer Center.

Andrea H. Weinberger, Ph.D.*1,2, June H. Kim, M.P.H.3, Farah Taha, M.A.4, and
Renee D. Goodwin, Ph.D., M.P.H.3,4, 1Yale University School of Medicine, 2Cancer
Prevention and Control Research Program, Yale Cancer Center, 3Mailman School
of Public Health, Columbia University, 4Queens College and The Graduate Center,
City University of New York

JUSTIFICATION: Study findings identify multiple variables that may be targeted
during the pre-quit period to increase the likelihood of making a quit attempt.
CORRESPONDING AUTHOR: Michael Businelle, Ph.D., Assistant Professor,
University of Texas School of Public Health, Health Promotion and Behavioral
Sciences, 6011 Harry Hines Blvd., V8.112, Dallas, TX 75390-9128, United States,
Phone: 214-648-1070, Email: michael.businelle@utsouthwestern.edu

A large number of adults report symptoms of, but do not meet full diagnostic
criteria for, an alcohol use disorder; however, little is known about the relationship
between symptoms of alcohol use disorders and smoking behavior. The current
study examined the relationship between having 1-2 symptoms of alcohol
dependence (without abuse) and smoking initiation, smoking persistence,
and nicotine dependence over a three-year period among adults in the United
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States. Data for these analyses were drawn from Wave 1 (2001-2002) and Wave
2 (2004-2005) of the National Epidemiologic Survey on Alcohol and Related
Conditions. Participants with symptoms of alcohol dependence reported a greater
likelihood of smoking initiation at Wave 2 compared to participants with no alcohol
dependence symptoms (OR=2.03, 95% CI=1.53-2.68). The increased likelihood
of smoking onset was similar in magnitude to those found for participants who met
criteria for alcohol abuse (OR=2.38, 95% CI=1.57-3.61) and alcohol dependence
(OR=3.04, 95% CI=2.04 - 4.53). There was no association between symptoms of
alcohol dependence and smoking persistence. Symptoms of alcohol dependence
(OR=1.62, 95% CI=1.33-1.98), alcohol abuse (OR=1.84, 95% CI=1.41- 2.39), and
alcohol dependence (OR=2.13, 95% CI=1.58-2.86) were also all associated with
a greater likelihood of incident nicotine dependence. The associations between
alcohol dependence symptoms and smoking behavior persisted after adjusting for
demographic characteristics and mood/anxiety disorders. These findings suggest
that even 1-2 symptoms of alcohol dependence are associated with increased
vulnerability to smoking initiation and nicotine dependence to a similar degree
as alcohol use disorders. More research is needed to understand the smoking
behavior of adults with symptoms of alcohol dependence in order to understand
their treatment needs. Further, targeted tobacco control efforts should include
those with a wide range of alcohol use in order to have the greatest impact on
reducing the harms associated with smoking.

USE OF NOVEL TOBACCO PRODUCTS AMONG CURRENT,
FORMER AND NEVER-SMOKING ADULTS
Bridget K. Ambrose, Ph.D., M.P.H.*1, Shanta R. Dube, Ph.D., M.P.H.2, Blair N.
Coleman, M.P.H.1,3, and Benjamin J. Apelberg, Ph.D., M.H.S.1, 1Office of Science,
Center for Tobacco Products, US Food and Drug Administration, Rockville, MD;
2
Epidemiology Branch, Office on Smoking and Health, National Center for Chronic
Disease Prevention and Health Promotion, US Centers for Disease Control and
Prevention; 3University of Maryland, Department of Behavioral & Community
Health, School of Public Health
While cigarette smoking prevalence among U.S. adults is at a historic low,
consumers have an expanded choice of novel tobacco products to choose from,
including e-cigarettes and waterpipes. In 2009, the Family Smoking Prevention
and Tobacco Control Act banned characterizing flavors other than menthol
in cigarettes. However, many novel tobacco products are manufactured with
characterizing flavors. Adding flavoring to tobacco can improve the palatability and
sensory experience of tobacco use and may contribute to the overall appeal of
novel tobacco products. In utilizing a population health standard in the context
of novel tobacco products, FDA must consider the potential for increased harm
among current tobacco users- including reduced or delayed cessation; the
potential for increased initiation among never users, and the potential that former
users might relapse back to tobacco use. In this study we will examine the use
of novel tobacco products among 60,064 adult respondents from the 2012-2013
National Adult Tobacco Survey (NATS). NATS is a national landline (75%) and cell
phone (25%) survey of adults aged ≥ 18 years old residing in the 50 U.S. states
and the District of Columbia. The overall response rate for the survey was 44.9%.
We will assess the percentage of current, former, and never cigarette smokers
that report ever and current use of e-cigarettes, waterpipes, snus, and dissolvable
tobacco products. Among former smokers who report quitting smoking within the
past year, we will assess and report the proportion that switched to e-cigarette
use. Furthermore, we will assess the proportion of novel tobacco product users
reporting past-month use of flavored products and conduct multivariate regression
analyses to identify respondent characteristics independently associated with
flavored product use. Understanding the patterns of novel tobacco product use
will help inform FDA regulatory actions and the CDC’s National Tobacco Control
Program.

FUNDING: This work was supported by the State of Connecticut, Department of
Mental Health and Addiction Services.
JUSTIFICATION: While most research and clinical efforts focus on smokers with
alcohol use disorders, our data suggests that problematic alcohol use at the
subclinical level must also be addressed in order to improve efforts to reduce the
costly consequences of smoking.
CORRESPONDING AUTHOR: Motohiro Nakajima, Ph.D., Assistant Professor,
University of Minnesota Medical School, Biobehavioral Health and Population
Sciences, 1035 University Drive, Duluth, MN 55812, United States, Phone:
(218)726-8349, Email: mnakajim@umn.edu
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HOW DO U.S. ADULTS FIND OUT ABOUT ELECTRONIC
CIGARETTES? IMPLICATIONS FOR PUBLIC HEALTH MESSAGES

FUNDING: Funding for data collection and analysis was provided by the U.S. Food
and Drug Administration (FDA) Center for Tobacco Products (CTP).

Jessica K. Pepper, M.P.H.*1, Sherry L. Emery, M.B.A., Ph.D.2, Kurt M. Ribisl,
Ph.D.1, and Noel T. Brewer, Ph.D.1, 1UNC Gillings School of Public Health, UNC
Lineberger Comprehensive Cancer Center, 2University of Illinois at Chicago

JUSTIFICATION: Understanding the patterns of novel tobacco product use will
help inform FDA regulatory actions and the CDC¬ís National Tobacco Control
Program.

Background: Electronic cigarettes (e-cigarettes) are battery-powered nicotine
delivery systems that have become increasingly popular in the U.S. since their
introduction to the market in 2007. We sought to understand how U.S. adults hear
about e-cigarettes. Methods: A U.S. national sample of 17,522 adults completed
an online survey in March, 2013. Results: Most respondents (86%) had heard
of e-cigarettes. Of those who were aware, 17% had ever tried them. The most
commonly reported sources of information were another person (39%), ads on
television (34%), and seeing e-cigarettes being sold (29%), although the relative
frequency of these sources differed for current, former, and never smokers.
Former and current smokers were more likely to have heard about e-cigarettes
from an e-cigarette user than were never smokers (78% and 83%, respectively,
vs. 72%, both p<.01). Adults age 30 and younger were more likely than adults
over age 30 to have heard about e-cigarettes online (23% vs. 14%, p<.001).
Conclusions: Nearly all U.S. adults have heard of e-cigarettes. Both interpersonal
communication and mass media were common sources of information. As public
interest in and scientific research on e-cigarettes continue to grow, the public
health community can issue targeted messages about e-cigarettes by focusing on
the most commonly reported channels of information.

CORRESPONDING AUTHOR: Bridget Ambrose, PhD, MPH, Epidemiologist, FDA
Center for Tobacco Products, 9200 Corporate Blvd, 350Z, Rockville, MD 20850,
United States, Phone: 301-796-4235, Email: bridget.ambrose@fda.hhs.gov
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COMPARING THE EFFECTIVENESS OF GRAPHIC WARNING
LABELS AMONG THE GENERAL POPULATION AND FOUR
PRIORITY SUB-GROUPS OF SMOKERS
Laura A. Gibson, Ph.D.*, Emily Brennan, Ph.D., Ani Momjian, B.A., Dina Shapiro,
M.P.H., M.A., Holli Seitz, M.P.H., M.A., and Joseph N. Cappella, Ph.D., University
of Pennsylvania
Background: Population-level communication interventions such as graphic
warning labels (GWLs) on cigarette packs may exacerbate tobacco-related
health disparities if they are ineffective in certain sub-groups of smokers.
Pre-testing can identify unintended effects prior to implementation. We assessed
the potential effectiveness of the 9 original GWLs proposed by the FDA, and
examined differences in effectiveness among smokers in the general population
and in each of 4 priority sub-groups. Methods: Data were collected online from
current smokers randomly assigned to see 3 GWLs or 1 of the current text-only
warnings. Participants were stratified by age in each of 5 groups: general
population (n=1246), African-Americans (n=1200), Hispanics (n=1200), women
of childbearing age (n=1488), and low education (n=1790). Outcome measures
included emotional responses and quitting-related intentions. Results: GWLs (all
combined) out-performed the text-only labels on 4 of 8 outcomes for at least half
of the 10 sub-groups that we considered, and they were equally effective for the

FUNDING: Supported by the National Cancer Institute (Grant No. 1U01CA154254)
and the UNC Lineberger Cancer Control Education Program (R25 CA57726).
JUSTIFICATION: By knowing how different groups hear about e-cigarettes, the
public health community can deliver targeted messages about their safety.
CORRESPONDING AUTHOR: Jessica K. Pepper, UNC Gillings School of Global
Public Health, Health Behavior, 311 Rosenau Hall, Chapel Hill, NC 27599, United
States, Phone: 6175297107, Email: jkadis@unc.edu
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priority sub-groups as for the general population (from a total of 64 interaction
tests, only 3 significant general vs. priority sub-group differences (5%)). In addition,
8 of the 9 individual GWLs were more effective than the text-only warning labels at
producing 3 outcomes (negative emotions, intentions to hold back from smoking,
and intentions to engage in avoidance behaviors) in at least 2 of the 10 sub-groups,
and again, the individual labels were equally effective for priority sub-groups as
for the general population (from a total of 109 interaction tests, only 9 significant
differences (8%)). Conclusions: Even though the GWLs tested in this study will
not be implemented in their current form, the current findings have implications for
future GWL policies in the US and globally. Fortunately, this intervention appears
unlikely to exacerbate disparities, although we have no evidence that it would
reduce tobacco-related health disparities. It remains important to pre-test new
GWLs for unintended effects in the priority sub-groups.

PSYCHOSOCIAL CORRELATES OF CONCURRENT USE OF
TOBACCO AND KHAT (CATHA EDULIS)
Motohiro Nakajima, Ph.D.* and Mustafa al’Absi, Ph.D., Department of Biobehavioral
Health and Population Sciences, University of Minnesota Medical School
Habitual substance use poses public health threat. This is a growing concern
in countries where one or more substances are commonly used. In East African
and Middle Eastern countries as well as in immigrant communities in Europe,
khat (Catha edulis), an amphetamine-like stimulant, is widely used and is often
accompanied by smoking. However, few systematic attempts have been made to
examine psychosocial correlates such as gender and patterns of khat and tobacco
use. This study used a cross-sectional survey method including 151 (74 women)
concurrent users of tobacco and khat and 141 (76 women) khat-only users in
Yemen. Mean age of the sample was 31 years (SD= 9.8). A series of analysis of
variance (ANOVA) and chi-square tests were conducted. The results indicated
that reported frequency and intensity of tobacco and khat use were greater in
men than in women (ps <.05). Men and women khat users consumed different
tobacco products while using khat: men tended to smoke cigarettes whereas
women tended to smoke waterpipe (ps <.05). Khat use was more frequent in
concurrent users relative to khat-only users, and earlier age of onset of khat use
was associated with greater number of cigarettes smoked during a khat session
(ps <.05). The majority of concurrent users reported initiating khat use prior to
tobacco use. These results provide support for gender differences in khat and
tobacco use, and positive associations between tobacco and khat use. More
research is needed to elucidate psychosocial determinants of tobacco and khat
use to develop effective harm reduction and prevention strategies.

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).
JUSTIFICATION: As was done here, population-level interventions to reduce
tobacco use need to be tested for differences in effectiveness by important
sub-groups, but public health officials should be prepared that sub-groups may not
show any differences in effectiveness.
CORRESPONDING AUTHOR: Laura Gibson, Ph.D., Research Director,
University of Pennsylvania, Annenberg School for Communication, 3620 Walnut
St, Philadelphia, PA 19104, United States, Phone: 2158982099, Email: lgibson@
asc.upenn.edu

FUNDING: This work was supported in part by the Fogarty International Research
Collaboration Award(R03TW007219) and by the National Institute for Drug Abuse
under Award Number R21 DA024626.
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CIGARETTE AND SMOKELESS TOBACCO USE TRANSITIONS:
ANALYSIS OF THE NATIONAL LONGITUDINAL STUDY OF
ADOLESCENT HEALTH 1996-2009

JUSTIFICATION: Research examining psychosocial correlates of tobacco and
khat use is helpful in identifying determinants and mechanisms of the use of these
substances, which could facilitate clinical research and practice to reduce risks for
the development of chronic diseases due to tobacco and khat use.

Annette R. Kaufman*1, Stephanie Land1, Mark Parascandola1, Erik M. Augustson1,
and Cathy L. Backinger2, 1Tobacco Control Research Branch, Behavioral Research
Program, Division of Cancer Control and Population Sciences, National Cancer
Institute, 2Center for Tobacco Products, FDA

CORRESPONDING AUTHOR: Motohiro Nakajima, Ph.D., Assistant Professor,
University of Minnesota Medical School, Biobehavioral Health and Population
Sciences, 1035 University Drive, Duluth, MN 55812, United States, Phone:
(218)726-8349, Email: mnakajim@umn.edu

Tobacco use among adolescents and young adults (A/YA) remains a significant
public health concern given that nearly 90% of adult smokers begin smoking
by age 18. However, little is known about the within person changes in use of
cigarettes and smokeless tobacco (ST) among A/YA over time. The purpose of
the current study is to evaluate and describe cigarette and ST use transitions
prospectively from adolescence into young adulthood. The current study utilizes
four waves of the National Longitudinal Study of Adolescent Health (Add Health) to
examine patterns of cigarette and ST use beginning in 7th-12th grade (1994-1995)
into young adulthood (2007-2008) as well as to identify factors associated with
use of these tobacco products. At each wave participants were asked, “During
the past 30 days, on how many days have you used chewing tobacco (such as
Red Man, Levi Garrett, or Beechnut) or snuff (such as Skoal, Skoal Bandits, or
Copenhagen)?” and, “During the past 30 days, on how many days did you smoke
cigarettes?” Responses were dichotomized (yes/no) to indicate use at each wave.
Among the total sample (N=20,774), 39.5% reported using cigarettes only, 3.6%
reported using ST only, and 9.2% reported using cigarettes and ST in at least one
wave (not necessarily in the same wave). Transition probabilities were estimated
using Marcov Modeling. Sex, race, and age differences were evident. For
example, females were less likely to make transitions between tobacco product
use categories than males. Also, Native American ST only users were twice as
likely as white ST only users to later report cigarette smoking (hazard ratio [HR]
2.11, 95% confidence interval [CI] 1.02-4.36). ST only users transitioned to dual
use (reporting use of both cigarettes and ST in the same 30 day period) at 3.64
(95% CI=2.73-4.85) times the rate of cigarette only users. Findings suggest that
those who use multiple tobacco products are likely to continue such use as they
move into young adulthood. When addressing tobacco use among A/YA, patterns
of multiple forms of tobacco use should be considered.
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QUITLINE UTILIZATION AND OUTCOMES AMONG TOBACCO
USERS WITH MENTAL HEALTH AND SUBSTANCE ABUSE
DISORDERS
Laura A. Beebe, Ph.D.*, Sydney Martinez, M.P.H., and Stephen Gillaspy, Ph.D.,
Oklahoma Tobacco Research Center, University of Oklahoma Health Sciences
Center
Persons with mental health and substance abuse disorders (MHSADs) have
some of the highest smoking prevalence rates, at least double that of the general
population. Prior studies have shown that smokers with MHSADs want to quit at
comparable rates as smokers without MHSADs, but little is known about the extent
to which they use state tobacco quitlines and the quitlines’ effectiveness in serving
this population. In August, 2011, two questions were added to the Oklahoma
Tobacco Helpline registration to screen for behavioral health conditions. Using
registration data through July, 2013, we examined demographic and tobacco use
history among Helpline callers with and without MHSADs. Intensity of Helpline
intervention received and quit outcomes at the 7-month follow-up were also
examined. Nearly half of the tobacco users who registered during the two years of
investigation reported one or more MHSAD (n=30,542, 46.5% of all registrants).
Among those, nearly two-thirds reported depression and more than half reported
generalized anxiety disorder. The prevalence of MHSADs was significantly higher
among women as compared to men (51.4% vs. 39.3%, p<.0001). Persons with
MHSADs smoked more cigarettes per day and reported younger age at initiation.
Almost 80% of persons with MHSADs received 2 weeks or more of nicotine
replacement therapy from the Helpline, as compared to 77% of persons without
MHSADs. Similarly, 19.1% of persons with MHSADs received three or more
intervention calls from the Helpline, as compared to 16.0% of persons without
MHSADs. Despite receiving somewhat more intensive Helpline intervention,

FUNDING: No Funding
CORRESPONDING AUTHOR: Annette Kaufman, PhD, MPH, Health Scientist/
Program Director, National Cancer Institute, Tobacco Control Research Branch,
Behavioral Research Program, Division of Cancer Control and Population
Sciences, 9609 Medical Center Drive, Rockville, MD 20850, United States, Phone:
2402766706, Email: kaufmana@mail.nih.gov
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30-day quit rates at the 7-month follow-up were significantly lower for persons
with MHSADs (23.8%) compared to those without MHSADs (40.9%). These
results confirm that tobacco users with MHSADs call state quitlines in substantial
numbers, but quitline services may need to be tailored to the individual needs of
those tobacco users with MHSADs. Developing bi-directional referral relationships
between quitlines and community behavioral health providers or modifying existing
quitline services may be needed to effectively serve this priority population.

A WEB-BASED CLINICAL DECISION SUPPORT SYSTEM FOR
IMPROVING TOBACCO USE TREATMENT
Donna Shelley, M.D., M.P.H.*1, Andrew Schenkel, D.D.S.2, Tuo-Yen Tseng,
M.A.1, Hieu Pham, M.S.P.H.1, Marcy Hager, M.A.1, Elise Eisenberg, D.D.S.3, Matt
McGuirk3, and Deanna Jannat-Khah, M.S.P.H.1, 1Department of Population Health,
NYU Medical Center, New York, 2Department of Cardiology and Comprehensive
Care, NYU College of Dentistry, New York, 3Informatics and Epidemiology and
Health Promotion, NYU College of Dentistry, New York

FUNDING: This study was funded by the Oklahoma Tobacco Settlement
Endowment Trust.
JUSTIFICATION: These results suggest that state quitline services may need to
be tailored to the individual needs of those tobacco users with MHSADs.

Background: Dental providers have a central role in providing evidence-based
tobacco cessation services. Yet provider adherence to Public Health Services
Guidelines (PHS Guidelines) on Treating Tobacco Use and Dependence is
poor. We tested the feasibility of integrating a clinical decision support system
(CDSS) to improve tobacco use treatment in dental practice. Methods: We
developed a web-based CDSS for assessing smokers’ readiness to quit and
prescribing appropriate cessation medication in the NYU College of Dentistry
general dental clinics. Based on the PHS Guidelines, the CDSS was tailored to
dental providers based on a development process of definition, usability, and
clinical testing. Preliminary effectiveness, defined as offering cessation assistance
(referral to quitline and/or pharmacotherapy), was assessed by conducting pre
and post intervention patient exit interviews (PEIs) in 6 clinics. Feasibility was
also evaluated by analyzing usage data that are collected and stored through
the CDSS and qualitative interviews with providers post intervention. Results:
Based on data collected from the CDSS, from October 17, 2012 to July 16, 2013,
48 dentists (59%) used the CDSS, 87.5% used it more than once for a mean of
6.8 visits and 238 patients were assessed for tobacco use through the CDSS.
Among smokers, 56% received a prescription or medication from the pharmacy
(31% Nicotine gum, 21% lozenge, 26% nicotine patch, and 22.2% Varenicline),
70% received the tailored patient education sheet. Based on PEIs, patients were
significantly (p<.05) more satisfied with their visit, more likely to report a quit
attempt, receive a referral to the quitline and to report reading self-help material in
the post intervention period compared to pre intervention. Contact with the quitline
also increased (p=.08).

CORRESPONDING AUTHOR: Laura Beebe, PhD, Professor, University of
Oklahoma Health Sciences Center, Oklahoma Tobacco Research Center, 800 NE
10th Street, Oklahoma City, OK 73104, United States, Phone: 4052712229 ext
48061, Fax: 4052712068, Email: laura-beebe@ouhsc.edu
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THE NATIONAL TIPS ANTI-SMOKING CAMPAIGN: PROMOTING
AWARENESS OF SMOKING-RELATED RISKS, AWARENESS OF
CESSATION RESOURCES, AND CESSATION BEHAVIORS
Li-Ling Huang, M.P.H.*1, James F. Thrasher, Ph.D.1, Erika Nayeli Abad, M.S.2, K.
Michael Cummings, Ph.D.3, Maansi Bansal-Travers, Ph.D.4, and Abraham Brown,
Ph.D.5, 1University of South Carolina; 2National Institute of Public Health, Mexico;
3
Medical University of South Carolina; 4Roswell Park Cancer Institute; 5University
of Nottingham, UK
Objective: Evaluate the impact of the second flight of the national TIPs
campaign among adult smokers in the US. Methods: Two waves of data were
analyzed from adult smokers, aged 18 to 64, from an online panel representative
of US consumers (wave 1 in January 2013, n=1404; wave 2 in May 2013,
n=1401; n=603 followed from wave 1). TIPs recall was assessed by showing
stills from ads, which were aired starting in March,2013 and continued through
the second survey period. Participants who reported seeing ads in the prior three
months were considered exposed, and those who did not recall any ads were
combined with all wave 1 participants. Generalized estimating equations (GEE)
were used to assess the relationship between TIPS recall and knowledge about
risks included in the TIPs ads (i.e., blindness and amputation), awareness and
use of telephone and website resources for quitting, and attempting to quit in the
prior four months. Models adjusted for sociodemographics and smoking-related
variables. Results: Knowledge of TIPs-targeted risks increased over time (11%
to 18% for blindness; 33% to 46% for amputation) and was significantly higher
among those who recalled the specific TIPS ad with that content compared to
participants who did not (AOR=2.24, p<0.001 for blindness; AOR=3.41, p<0.001
for amputation). Awareness of cessation resources also increased over time (32%
to 36% for quitline; 22% to 26% for website) and was significantly higher among
those who recalled any TIPs ad than those who did not (AOR=1.80, p<0.001 for
quitline; AOR=1.92, p<0.001 for website). Recall of TIPs ads was independently
associated with greater likelihood of visiting websites for quitting resources
(AOR=1.88, p<0.05); however, TIPs recall was associated with calling the quitline
only in the bivariate model (OR=2.23, p<0.001; AOR=1.28, ns). TIPs recall was
associated with having attempted to quit only in the bivariate model (OR=1.23,
p<0.01; AOR=1.12, ns). Conclusions: The 2013 TIPs campaign appears to
have increased knowledge of smoking-related risks, as well as awareness and
utilization of cessation resources.

FUNDING: Agency for Healthcare Research and Quality: Grant #”1R21HS02002-01
JUSTIFICATION: Large-scale improvements in the rate and effectiveness of
dentists’ interventions toward smoking cessation in dental public health centers
is an essential step toward achieving national health objectives and reducing
tobacco-related health disparities, health information technology tools offer one
method of achieving this goal if they are designed and developed within the clinical
environment and with the users for which they are intended.
CORRESPONDING AUTHOR: Marcy Hager, MA, Research Coordinator, New
York University School of Medicine, Department of Population Health, 227 East
30th Street, 7th Floor, New York, NY 11205, United States, Phone: 646-501-2530,
Email: Marcy.Hager@nyumc.org
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CUTTING BACK TO QUIT: PREVALENCE, DEMOGRAPHIC
CORRELATES, AND RELATIONSHIP TO PAST-YEAR CESSATION
AMONG U.S. ADULT CIGARETTE SMOKERS
Gillian L. Schauer, M.P.H.*1, Stephen D. Babb, M.P.H.2, and Ann M. Malarcher,
Ph.D.2, 1Carter Consulting, Inc. Contractor to: Office on Smoking and Health,
National Center for Chronic Disease Prevention and Health Promotion, Centers
for Disease Control and Prevention; 2Office on Smoking and Health, National
Center for Chronic Disease Prevention and Health Promotion, Centers for Disease
Control and Prevention

FUNDING: Funding for data collection and analyses was provided by a grant from
the United States’ National Cancer Institute (R01 CA167067).
JUSTIFICATION: This study informs public health policy makers and campaign
developers regarding the effectiveness of federal government¬ís first national
tobacco control mass media campaign in the U.S.

Introduction: Cutting back on the number of cigarettes smoked is a common
strategy for quitting smoking, but little is known about who uses this strategy
and whether it is associated with population-level cessation. The purpose of this
study was to assess the prevalence and demographic characteristics of U.S. adult
smokers who tried to quit in the past year by cutting back and the relationship
between cutting back and successful quitting. Methods: Data came from 11,535
adults in the 2010-2011 Tobacco Use Supplement to the Current Population
Survey who tried to quit smoking in the past year. Frequencies and percentages
were used to assess cutting back prevalence, and bivariate and multiple logistic
regression models were used to assess correlates of cutting back and whether
cutting back was associated with successful quitting in the past year (i.e., quit

CORRESPONDING AUTHOR: Li-Ling Huang, Mph, Phd Candidate, University of
South Carolina, Health Promotion, Education and Behavior, 800 Sumter Street,
Columbia, SC 29208, United States, Phone: 803-661-6755, Email: huangl@
mailbox.sc.edu
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for > 6 months). Analyses were conducted in SAS-callable SUDAAN. Results:
Among adults who tried to quit smoking in the past year, 42.9% (n=5,017) did so
by gradually cutting back. When compared to those who used other cessation
strategies, persons who tried cutting back had a significantly lower prevalence of
using either counseling or medication (41.3% vs. 56.0%), but used a higher average
number of combined evidence-based and non-evidence-based strategies (2.3 vs.
1.5). In adjusted models, females (vs. males), blacks (vs. whites), those aged
45-64 years (vs. those aged 18-24), and polytobacco users (vs. those who were
not) had greater odds of trying to quit by cutting back. Adjusting for demographic
characteristics, smoking-related variables, and use of evidence-based treatments,
the odds of gradually cutting back were negatively associated with successful
past-year quitting (OR=0.59, 95% CI: 0.51- 0.67). Conclusion: Gradually cutting
back is a common cessation strategy and, in these analyses, was associated with
lower cessation success rates. Persons who choose to quit through cutting back
appear to use multiple cessation strategies, but may be less likely to use effective
treatments. Educational efforts on effective cessation treatments may be needed
for those who are interested in cutting back to quit.

CORRESPONDING AUTHOR: Motohiro Nakajima, Ph.D., Assistant Professor,
University of Minnesota Medical School, Biobehavioral Health and Population
Sciences, 1035 University Drive, Duluth, MN 55812, United States, Phone:
(218)726-8349, Email: mnakajim@umn.edu

POS1-174

GEOGRAPHY, MEDIA CONSUMPTION, AND HOW TO REACH
AT-RISK YOUTH
Sidney C. Turner, M.P.P.* and Kara A. Marsh, Ph.D., Fors Marsh Group LLC
Background: Achieving cost-effective reductions in youth tobacco-use through
anti-tobacco prevention campaigns requires the identification of those media that
at-risk youth are most likely to consume. However, simply observing the types
of media consumed by youth in general will lead to incorrect inferences if the
consumption of certain types of media affects tobacco use. Methodology: Drawing
on Monitoring the Future (MTF) survey data consolidated across years and grades,
this study proposes a two-stage method for identifying the media-use by at-risk
youth that mitigates the bias that may result from endogeneity of tobacco-use to
media consumption. In the first stage, respondent risk of cigarette and smokeless
tobacco-use is modeled as a function of plausibly exogenous variables (e.g., age,
race/ethnicity, socio-economic status, and geographic location). In the second
stage, the relationships between predicted risk and time spent consuming different
media (television, internet, etc.) are analyzed using parametric and non-parametric
methods. Results: Across both urban and rural youth, high risk of using cigarettes
or smokeless tobacco was found to be positively associated with time spent using
computers and the internet and negatively associated with time spent reading
magazines. Time spent on sports and television was found to be negatively
associated with risk of cigarette use, but positively associated with smokeless
tobacco use. Cigarette and smokeless tobacco risk were both found to have a
positive association with newspaper consumption and a negative association with
radio consumption for urban youth; for rural youth, only smokeless tobacco risk
was associated with newspaper and radio consumption. Discussion: There is
evidence of heterogeneity in the relationship between risk and media consumption
across types of tobacco risk, media, and geography. The results of this study
provide insight on the most effective channels to reach at-risk youth and can be
used to inform media allocation strategies for tobacco prevention campaigns.

FUNDING: There were no sources of funding, either direct or indirect, for the
report research.
JUSTIFICATION: These data can inform future interventions and educational
efforts to aid those who currently attempt to quit by cutting back on smoking.
CORRESPONDING AUTHOR: Gillian Schauer, MPH, Public Health Advisor,
Carter Consulting, Inc. Contracted to: Centers for Disease Control and Prevention,
Office on Smoking and Health, 4770 Buford Highway, N.E. Mailstop F-79, Atlanta,
GA 30341, United States, Phone: 206-819-9391, Email: vyc9@cdc.gov
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CONCURRENT USE OF TOBACCO, ILLICIT DRUGS, AND
ASSOCIATED SMOKING PATTERNS
Stéphanie Baggio, Ph.D.*1, Joseph Studer, Ph.D.1, Stéphane Deline, Ph.D.1,
Alexandra N’Goran, Ph.D.1, Meichun Mohler-Kuo, Ph.D.2, Jean-Bernard Daeppen,
M.D.1, and Gerhard Gmel, Ph.D.1,3,4,5, 1Alcohol Treatment Centre, Lausanne
University Hospital CHUV, 2Institute of Social and Preventive Medicine, University
of Zurich, 3Swiss Institute for the Prevention of Alcohol and Drug Problems, 4Centre
for Addiction and Mental Health, 5University of the West of England, Frenchay
Campus

FUNDING: No Funding

Polydrug use is a common pattern of substance use among drug users. This
study aimed to investigate the concurrent use of tobacco with illicit drugs. We
examined data from the Swiss, longitudinal “Cohort Study on Substance Use Risk
Factors” (N = 5,728). Past 12 months tobacco use (status, weekly smoking, and
score of nicotine dependence) and exposure to 16 illicit drugs was assessed. Tests
of proportions (z-tests) were used to explore the differences between smokers
and non-smokers. Linear regression and ANCOVA with a bootstrap procedure
were performed to compare patterns of tobacco use according to the use of illicit
drugs (total number of illicit drugs used and each of the 16 drugs). The results
showed that smoking status was associated with concurrent use of illicit drugs.
For the 2,592 smokers (45.3% of the sample), the use of illicit drugs was more
frequent than for non-smokers, (e.g., cannabis: 53.1% vs. 10.6%, p < .05; ecstasy:
7.1% vs. 0.7%, p < .05). Concerning patterns of tobacco use among smokers, a
higher number of illicit drugs was associated with increased weekly smoking (beta
= .145, p < .001) and a higher score of nicotine dependence (beta = .038, p =
.029). Moreover, the use of 15 of the 16 illicit drugs (excepted research chemicals)
was associated with a higher weekly smoking. The use of 5 illicit drugs (heroin,
ketamine, GHB/GBL, crystal meth, spice) was associated with a higher score of
nicotine dependence. This study found two main results. First, the use of tobacco
was associated with increased concurrent use of illicit drugs. Second, and among
smokers, the patterns of tobacco use were heavier for concurrent users of tobacco
and illicit drugs compared with tobacco only users. The results were stronger
for weekly smoking compared with score of nicotine dependence, which was
only associated with the “hardest” illicit drugs such as heroin or crystal meth. To
conclude, tobacco use seemed to be associated with a profile of heavier drug use.

JUSTIFICATION: The results of this study can be used to inform anti-tobacco
media strategies targeted at at-risk youth.
CORRESPONDING AUTHOR: Sidney Turner, Research Analyst, Fors Marsh
Group LLC, 1010 N Glebe Rd, Suite 510, Arlington, VA 22201, United States,
Phone: 571-858-3820, Email: sturner1@forsmarshgroup.com
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LOWER HEALTH LITERACY PREDICTS SMOKING RELAPSE
AMONG RACIALLY/ETHNICALLY DIVERSE SMOKERS WITH LOW
SOCIOECONOMIC STATUS
Diana W. Stewart, Ph.D.*1, Miguel A. Cano, Ph.D.1, Virmarie Correa-Fernández,
Ph.D.1, Claire E. Adams, Ph.D.2, Yisheng Li, Ph.D.3, Andrew J. Waters, Ph.D.4,
David W. Wetter, Ph.D.1, and Jennifer Irvin Vidrine1, 1University of Texas MD
Anderson Cancer Center, Department of Health Disparities Research, 2The
Catholic University of America, Department of Psychology, 3University of Texas
MD Anderson Cancer Center, Department of Biostatistics, 4Uniformed Services
University of the Health Services, Department of Medical and Clinical Psychology,
Nearly half of United States adults have difficulty with health literacy, defined as
the ability to adequately obtain, process, and understand basic health information.
Individuals with lower (vs. higher) health literacy are more likely to engage in
unhealthy behaviors and to have poorer overall health. Little is known about
relations between health literacy and cigarette smoking, the leading preventable
cause of death in the United States. Racial/ethnic minorities and individuals with low
socioeconomic status (SES) have a higher smoking prevalence and more difficulty
quitting smoking. They are also disproportionately affected by poor health literacy.
Thus, lower health literacy may be uniquely associated with worse cessation
outcomes for underserved smokers. This study investigated the association

FUNDING: Swiss National Science Foundation FN 33CS30_139467
Justification: As polydrug use increased patterns of tobacco use, this kind of drug
use should be taken into account in interventions designed to prevent tobacco use.
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between health literacy and smoking cessation outcomes among 200 low-SES,
racially/ethnically diverse smokers enrolled in cessation treatment (58% female,
45% Black, 68% >high school diploma/GED, 48% unemployed, 58% <$30,000/
year income). Logistic regression analyses adjusted for demographics, SES (i.e.,
age, gender, race/ethnicity, relationship status, education, income, employment),
and nicotine dependence investigated associations between health literacy and
smoking relapse at the end of treatment (3 weeks post quit). Results indicated that
smokers with lower health literacy were significantly more likely to relapse by the
end of treatment, even after controlling for demographics, SES, and dependence
(OR=3.26; 95% CI=1.14-9.26). Results provide the first evidence that lower health
literacy may be a unique risk factor for smoking relapse among low-SES, racially/
ethnically diverse smokers – even over and above more established socioeconomic
predictors of cessation (i.e., education, income, employment). Future research is
needed to investigate longitudinal relations between health literacy and cessation
outcomes and potential mechanisms underlying this relationship. Findings may be
useful in informing and developing cessation interventions targeting smokers with
lower health literacy, thereby reducing tobacco-related cancer disparities.

JUSTIFICATION: The study emphasizes the need for health practitioners and
policy makers to design tailored interventions to reduce the disparities in tobacco
use among smokers with mental illness.
CORRESPONDING AUTHOR: Yuyan Shi, Ph.D, Assistant Professor, University
of California, San Diego, Family and Preventive Medicine, 9500 Gilman Drive, La
Jolla, CA 92093, United States, Phone: 858-534-4273, Email: yus001@ucsd.edu
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THE IMPACT OF NURSES’ SMOKING STATUS ON OUTCOMES OF
AN EDUCATIONAL PROGRAM IN THE CZECH REPUBLIC
Linda Sarna, Ph.D., R.N.*1, Stella A. Bialous, Dr.P.H., R.N.2, Eva Kralikova,
M.D.3, Alexandra Kmetova, M.D.3, Marjorie Wells, Ph.D., R.N.1, and Jenny Brook,
M.S.4, 1School of Nursing, University of California, Los Angeles, 2Tobacco Policy
International, 3First Faculty of Medicine, Charles University in Prague, 4David
Geffen School of Medicine, University of California, Los Angeles

FUNDING: This research is supported in part by grants from the Centers for Disease
Control (K01CD000193), the National Cancer Institute (R25T CA57730), and the
University of Texas MD Anderson’s Cancer Center Support Grant P30CA016672,
and the Latinos Contra el Cancer Community Networks Program Center Grant
U54CA153505. This work was also supported in part by a faculty fellowship from
the University of Texas MD Anderson Cancer Center Duncan Family Institute for
Cancer Prevention and Risk Assessment.

Background: Efforts are underway to expand smoking cessation capacity in the
Czech Republic (current smoking prevalence 36.9%) using guidelines based on the
5 As. Czech nurses have had minimal education to provide cessation interventions
and smoking among nurses may be a barrier to their involvement. Purpose: To
determine the impact of an educational program on nurses’ interventions and
attitudes towards cessation, and the role of nurses’ smoking status on program
outcomes. Design: Prospective, single group design Methods: A convenience
sample of 98 nurses (all female, mean age 43 years, 33% current smokers, 64% in
medical/surgical/oncology settings) attended hospital-based one-hour educational
programs on helping smokers quit delivered by nurses who participated in a
train-the-trainer program. Participants completed surveys about the frequency
(i.e., always, usually sometimes, rarely, never) of interventions based on the 5As,
perceived abilities to provide quit support prior to and 3-months after the course,
and their smoking status. Findings: At 3-months nurses reported significant
increases in their interventions with smokers. Overall, there was improvement in
the proportion of nurses who rated their ability to help smokers quit as good, very
good, or excellent (35.05% vs 48.96%, p = .02). However, improvement varied
by nurses’ smoking status. Comparing consistency of interventions (defined as
always/usually intervening) between nurses who smoked and nurses who did
not smoke, there were no differences at baseline, but significant differences at
3-months. Nurses who smoked were less likely to consistently ask about smoking
status (43.5% vs 73.4%, p = .007), advise patients to quit (30.0% vs 60.0%, p =
.008), assess interest in quitting (34.8% vs 57.8%, p = .05), arrange for follow up
(0% vs 17.5%, p =.01), and recommend use of the quitline (12.5% vs 39.7%, p =
.009). Conclusion: A brief educational program demonstrated promise in buidling
capacity of Czech nurses to assist patients with smoking cessation and improve
their attitudes towards cessation interventions. However, nurses who smoked
were less likely to benefit from the program.

CORRESPONDING AUTHOR: Diana Stewart, Ph.D., Instructor, University of
Texas MD Anderson Cancer Center, Health Disparities Research, Unit 1440; PO
Box 301402, Houston, TX 77230, United States, Phone: 7135637564, Email:
dwstewart@mdanderson.org
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SMOKING CESSATION AMONG PEOPLE SEEKING MENTAL
HEALTH TREATMENT
Yuyan Shi, Ph.D.*, Department of Family and Preventive Medicine, University of
California, San Diego
Background: People with mental illness are much more likely to smoke
cigarettes and smoke heavily. Smoking among this population, however, has
been historically accepted by health professionals and family members. Their
cessation behaviors have been also largely overlooked. We examined the
smoking cessation behaviors and cessation social norms among smokers seeking
mental health treatment and described the temporal trend over time. Methods:
We combined data on adult current smokers (n=18,939) from the 2000, 2005, and
2010 National Health Interview Survey. We used multivariate regression models
and trend analysis to assess smoking cessation behaviors including quit attempt,
use of cessation aids, and quit intention, and social norm measures including
health professional’s advice to quit, and smoke free home among smokers
seeking mental health treatment. Results: Among the study sample of the current
smokers, 9.30% had seen a health professional for mental health in the past year.
Multivariate regressions suggested that these smokers had higher odds to have
made quit attempts in the past year (OR=1.20), to have used nicotine replacement
therapy (OR=1.25), counseling (OR=2.38), telephone quit line (OR=1.73) or
support group (OR=1.60) to assist smoking cessation, to have been advised by
health professionals to quit smoking (OR=1.60), but were significantly less likely
to have a smoke-free home (OR=.79). The use of prescription medication as a
cessation aid was not significantly different between smokers who sought mental
health treatment and smokers who did not. Over time, smokers seeking mental
health treatment were increasingly more likely to make quit attempt, use smoking
cessation aids, and have a smoke-free home. Conclusions: Smokers with mental
illness are motivated to quit smoking, and their quit behaviors are more likely
to be encouraged by health professionals and supported by smoking cessation
aids. The findings highlight the need for tailored efforts to reduce the disparities in
tobacco use in this vulnerable subpopulation.

FUNDING: Bristol Meyers Squibb Foundation grant, to the International Society of
Nurses in Cancer Care, and the UCLA School of Nursing Lulu Wolf Hassenplug
Endowed Chair fund.
JUSTIFICATION: Smoking status of healthcare providers should be considered in
the development and evaluation of educational programs about tobacco cessation.
CORRESPONDING AUTHOR: Linda Sarna, PhD, Professor, UCLA, School of
Nursing, 700 Tiverton Ave, Los Angeles, CA 90095, United States, Phone: 310
825-8690, Email: lsarna@sonnet.ucla.edu
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QUANTIFICATION OF SERUM COTININE IN SMOKERS AND
NONSMOKERS VIA DEVELOPMENT AND VALIDATION OF A
FULLY AUTOMATED METHOD
Ronald E. Hunter, Jr., Ph.D.*, Connie S. Sosnoff, M.S., Ernest E. McGahee,
M.P.H., M.S.H.A., Kirstin A. Dortch, M.S., Kevin T. Caron, and Lanqing Wang,
Ph.D., Centers for Disease Control and Prevention, Tobacco Exposure Biomarkers
Laboratory

FUNDING: No funding.

Exposure to tobacco smoke remains the primary preventable cause of
premature morbidity and mortality in the United States. Cotinine, the primary
proximate metabolite of nicotine, is the preferred biomarker to measure active
smoking and to assess the exposure of non-smokers to secondhand smoke.
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CDC laboratories have been measuring serum cotinine levels in the participants
of the National Health and Nutrition Examination Survey (NHANES) for more
than 20 years. To increase the laboratory sample throughput in anticipation of a
doubling of our sample load with samples from the Food and Drug Administration’s
Population Assessment of Tobacco and Health Study, we developed and validated
a rugged, automated sample preparation method using PerkinElmer Staccato
Systems robotics technology. The analysis of cotinine in serum is performed by
isotope-dilution high-performance liquid chromatography/atmospheric pressure
chemical ionization tandem mass spectrometry. To our knowledge, we are the first
to use a fully automated method in the analysis of serum cotinine in smokers and
non-smokers. Similar to the manual method, the new automated method includes
addition of internal standard and base, on-column liquid-liquid extraction, and
evaporation of extracts. The integrated sample preparation automation system
can be used unattended 24/7 for high throughput. It has multi-layer platforms,
which host multiple peripherals with flexibility to extend modularity and future
modification. A powerful Mitsubishi RV-6SDL S15 6-axis robot integrates these
peripherals for multi-task operations. This innovative automated method has the
potential to quadruple sample throughput to 384 samples per day, reduce sample
volume by 60% and solvent usage by more than 88%, and cut consumable costs
dramatically with no change to our limit of detection. The method is rugged and
sensitive with superior accuracy and precision. This method will provide the
basis for future assessment of cotinine in other matrices, such as saliva and
urine, as well as the assessment of other primary nicotine metabolites, such as
trans-3’-hydroxycotinine.

TOBACCO PRODUCT JUDGMENTS AND REGULATION BELIEFS
IN THE UNITED STATES: RESULTS FROM THE HEALTH
INFORMATION NATIONAL TRENDS SURVEY (2012-2013)

Annette Kaufman*1, Lila Rutten2, Mark Parascandola1, Kelly Blake3, and Erik
Augustson1, 1Division of Cancer Control and Population Sciences, National Cancer
Institute, 2Division of Epidemiology, Population Health Science Program, Center
for the Science of Health Care Delivery, 3Health Communication and Informatics
Research Branch, Behavioral Research Program, Division of Cancer Control and
Population Sciences, National Cancer Institute
The Family Smoking Prevention and Tobacco Control Act grants the Food
and Drug Administration (FDA) regulatory authority over the manufacture,
marketing, and distribution of tobacco products in order to protect public health.
Little is known about people’s harm judgments associated with different types of
tobacco products and even less is known about beliefs about FDA in regulation.
We analyzed national survey data to assess how judgments about the relative
harms of tobacco products may be related to beliefs about FDA tobacco product
regulation. The Health Information National Trends Survey 4, Cycle 2 is a national
survey of the U.S. adult population that assesses knowledge, attitudes, and
behaviors relevant to health communication. Data were collected October, 2012
through January, 2013 (n= 3,630) by mailed questionnaire. Measures include
demographics, cigarette smoking status, three items on relative harm judgments
of tobacco products (e.g. In your opinion, do you think that some types of cigarettes
are less harmful to a person’s health than other types?), and one item on FDA
regulation (Do you believe that the United States Food and Drug Administration
(FDA) regulates tobacco products in the U.S.? yes/no/don’t know). Descriptive
analyses revealed that 41% believe the FDA regulates tobacco, 23.6% believe the
FDA does not regulate tobacco, and 35.3% report they do not know. Chi-square
analyses show that FDA regulation beliefs are significantly associated with
relative product harm judgments. A multinomial logistic regression predicting FDA
regulation beliefs further reveals that not knowing about FDA tobacco regulation
is generally associated with “don’t know” responding on judgments about tobacco
product harm. A majority of respondents either believe (incorrectly) that the FDA
does not regulate tobacco products or report that they do not know, suggesting
that many are not well informed about tobacco product regulation. Additionally,
beliefs about tobacco product regulation are associated with judgments about the
relative harms of tobacco product, suggesting the need for public education.

FUNDING: This study was conducted at the Centers for Disease Control and
Prevention in collaboration with the Food and Drug Administration’s PATH study.
JUSTIFICATION: This study has wide-spread applicability for clinical research in
that it not only allows for a dramatic increase in throughput but also is translatable
to a variety of biological matrices and nicotine metabolites.
CORRESPONDING AUTHOR: Ronald Hunter, PhD, ORISE/Chemist, Centers for
Disease Control and Prevention, Tobacco Exposure Biomarkers Laboratory, 4770
Buford Highway NE, F-47, Atlanta, GA 30341, United States, Phone: 770-4880152, Fax: 770-488-0181, Email: wyd9@cdc.gov
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AROMATIC AMINES IN MAINSTREAM SMOKE FROM US
CIGARETTE BRANDS

FUNDING: No Funding
JUSTIFICATION: Public perceptions about the relative risks of tobacco products
and beliefs of FDA tobacco product regulation may influence related tobacco risk
behaviors.

Bryan Hearn*1, Yanfeng Chen1, Yan Ding1, Clifford Watson1, and Ben Alverson2,
1
National Center for Environmental Health, Centers for Disease Control and
Prevention, 2Oak Ridge Institute for Science and Education

CORRESPONDING AUTHOR: Annette Kaufman, PhD, MPH, Health Scientist/
Program Director, National Cancer Institute, Tobacco Control Research Branch,
Behavioral Research Program, Division of Cancer Control and Population
Sciences, 9609 Medical Center Drive, Rockville, MD 20850, United States, Phone:
2402766706, Email: kaufmana@mail.nih.gov

Aromatic Amines (AAs) are a class of compounds typically associated with
occupational exposure (rubber, dye, textile industries) as well as diesel engine
exhaust and smoking. Six aromatic amines are identified by FDA on the list of 93
harmful and potentially harmful constituents (HPHCs) of cigarette smoke to be
reported under section 904(a)(3) of the Family Smoking Prevention and Tobacco
Control Act, H.R. 1256. Three of these HPHC aromatic amines, 4-aminobiphenyl,
2-aminonaphthalene, and o-toluidine, are classified as International Agency
for Research on Cancer (IARC) Group I carcinogens. Although several studies
have reported some values of AAs in mainstream smoke from reference and
commercial cigarettes, very few report values for more than two or three AAs,
particularly for commercial brands. We survey mainstream smoke from selected
US market cigarette brands for 11 aromatic amines, including the six on the HPHC
list, four additional structural isomers, and benzidine, an IARC Group I carcinogen.
Reference ranges of these 11 AAs from various US brands are presented.
Mainstream deliveries for US market brands for o-toluidine, 2-aminonaphthalene,
and 4-aminobiphenyl ranged from 4 to 169, 1.1 to 18, and 0.9 to 7.6 ng/cig,
respectively. This survey gives ranges of these aromatic amines found in different
commercial cigarettes. It provides the opportunity of estimating the potential
exposure risks of these compounds from cigarettes in the US market.
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CHANGES IN THE PREVALENCE OF DEPRESSION AND ANXIETY
DISORDERS AMONG SMOKERS IN THE UNITED STATES: 1990 TO
2001
Renee D Goodwin, Ph.D., M.P.H.*, Sandro Galea, M.D., Dr.P.H., Farah Taha,
M.A., Michael J. Zvolensky, Ph.D., Melanie Wall, Ph.D., and Deborah S. Hasin,
Ph.D., City University of New York
Purpose: The present study investigated whether the prevalence of depression
and anxiety disorders has increased over time among daily smokers, as well as
whether these trends differ by gender and among non-smokers. Methods: Data
were drawn from the National Comorbidity Survey (NCS; 1990) and the National
Comorbidity Survey-Replication (NCS-R; 2001), representative samples of the US
adult population. Logistic regression analyses were used to determine differences
between depression and anxiety disorders among daily smokers in 1990 and 2001
stratified by gender and among those who were never daily smokers. Results:
Depression and anxiety disorders were significantly more common among daily
smokers in 2001 compared with 1990. Increases in anxiety disorders were more
prominent among females whereas the increase in depression was only statistically
significant among males. The same trends were not observed among those who

FUNDING: No external funding. CDC program funds used.
JUSTIFICATION: This study provides the opportunity of estimating the potential
exposure risks of these aromatic amines from cigarettes in the US market.
CORRESPONDING AUTHOR: Bryan Hearn, PhD, Research Chemist, Centers
for Disease Control, 4770 Buford Hwy, Atlanta, GA 30341, United States, Phone:
770-488-4098, Email: bhearn@cdc.gov
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were not daily smokers. Conclusions: The prevalence of depression and anxiety
disorders among daily smokers appears to have increased from 1990 to 2001.
Future studies are needed to determine whether these trends have continued. If
so, interventions aimed at moving the prevalence lower may have limited success
if depression, anxiety disorders, and other mental health conditions are not
considered in the development and dissemination of tobacco control programs.

BREAK-IT-OFF: EVALUATION OF A DIGITAL AND SOCIAL
MEDIA SMOKING CESSATION CAMPAIGN FOR YOUNG ADULT
SMOKERS
Bruce Baskerville, Ph.D.*1, Larry Squire, M.A.1, Cameron Norman, Ph.D.2, Nancy
Korstanje3, Kyle McKeown3, Stephen Brown, Ph.D.4, and Barbara Zupko, M.A.1,
1
Propel Centre for Population Health Impact, University of Waterloo, 2University of
Toronto and CENSE Research + Design; 3Canadian Cancer Society; 4School of
Public Health and Health Systems, University of Waterloo

FUNDING: No Funding.
JUSTIFICATION: Our results, which suggest the prevalence of depression and
anxiety disorders among U.S. smokers has increased, compared with previous
decades, is critical to informing and revising strategies for the public health/
tobacco control community, e.g., Healthy People 2020, which has a large influence
on the allocation of resources for tobacco control/smoking cessation.

Background: The Propel Centre for Population Health Impact partnered with the
Canadian Cancer Society to co-create the evaluation strategy for the Break-it-off
(BIO) social media campaign that ran in Canada from January 12 – March 31,
2012.The purpose of the study was to determine the effectiveness of the campaign
by looking at reach, engagement, interactivity, insights and quitting success. It was
hypothesized that a successful campaign would increase reach to young adult
smokers, engage these smokers in quit attempts and use of quitline services, and
result in a greater number of successful quitters. Methods: The study employed a
mixed-methods approach to collecting data using web-analytic data, focus groups
after the campaign, and close-ended follow-up surveys. Focus group transcripts
were analyzed according to a thematic coding scheme. Quitting success was
measured using 7-day and 30-day point prevalence abstinence(quit rates) and
comparing a sample of young adult smokers who used BIO(n=101) to those who
used just a quitline(n=137). Logistic regression was run using quitting success
as the dependent variable and group membership as the independent variable
of interest controlling for group differences. Results: The number of visitors
(37,325),visits (44,172), page views (107,600), and downloads(3,937) of the app
indicated that the campaign was successful in reaching and engaging young
adults. However, only 21 BIO visitors connected to a quitline. Survey and focus
group findings revealed interactivity and satisfaction with the campaign as well
as insights such as reasons for lack of quitline utilization. BIO participants (32%)
were significantly more likely than quitline participants (14%) to have quit smoking
(30-day point prevalence abstinence) at 3 month follow-up (adjusted odds ratio =
2.08, 95% CI 1.01 – 4.29). Conclusions: The campaign was successful in reaching
young adults and in motivating them to quit smoking, increase quit attempts, and
achieve abstinence. Important insights were revealed. BIO demonstrated that use
of an innovative intervention has the capacity to engage young adults who may not
be reached by other cessation interventions.

CORRESPONDING AUTHOR: Renee Goodwin, PhD, MPH, Associate Professor,
City University of New York, Psychology, 65-30 Kissena Boulevard, Flushing, NY
11367, United States, Phone: 646-344-9849, Email: renee.goodwin@qc.cuny.edu
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OPTIMAL CUT POINT OF URINARY 4-(METHYLNITROSAMINO)1-(3-PYRIDYL)-1-BUTANOL FOR DISTINGUISHING CIGARETTE
SMOKERS FROM NONSMOKERS AMONG DIFFERENT
DEMOGRAPHIC GROUPS IN THE UNITED STATES BETWEEN
2007 AND 2010
Yang Xia, Ph.D.*, B. Rey de Castro, Ph.D., Lee-Yang Wong, M.S., and John T.
Bernert, Ph.D., Division of Laboratory Sciences, National Center for Environmental
Health, Centers for Disease Control and Prevention
Tobacco specific nitrosamines (TSNAs) are a group of carcinogens inherent
to tobacco and tobacco products. There is strong evidence for TSNAs’ important
role in inducing tobacco-related diseases. Of all TSNAs, 4-(methylnitrosamino)1-(3-pyridyl)-1-butanone (NNK) is the most carcinogenic. 4-(Methylnitrosamino)1-(3-pyridyl)-1-butanol (NNAL), the primary metabolite of NNK, is a cancer risk
biomarker in addition to its well-established role as an exposure biomarker in
epidemiologic studies. The aim of the study was to determine optimal cut points
(OCP) of NNAL to discriminate active smokers from nonsmokers in different
demographic groups by using National Health and Nutrition Examination Survey
data. Total urinary NNAL was measured in both smokers and nonsmokers from
2007-2010 in NHANES. Optimal urinary NNAL concentration for discriminating
smokers from nonsmokers was determined using bootstrapping and receiver
operator characteristic curve analysis. The NNAL OCP for the entire NHANES
population was 19.9 ng/g creatinine (sensitivity 96.2%, specificity 94.9%). For
female and male, OCPs [boostrap 95% CI] were 20.9 [15.0 - 34.7] and 19.2 [15.5
- 22.7] ng/g creatinine (sensitivity 96.8%, specificity 95.8%; sensitivity 96.0%,
specificity 94.5%), respectively. For adults and adolescents, OCPs were 20.0
and 14.2 ng/g creatinine (sensitivity 97.2%, specificity 96.9%; sensitivity 93.2%,
specificity 92%), respectively. The OCPs differed by race/ethnicity: they were 35.7
(sensitivity 96.2%, specificity 96.7%), 20.0 (sensitivity 96.8%, specificity 94.1%)
and 11.4 (sensitivity 967.4%, specificity 95.4%) ng/g creatinine for non-Hispanic
White, non-Hispanic Black, and Mexican Americans, respectively. Total urinary
NNAL is sensitive and specific biomarker for discriminating the source of tobacco
smoke exposure. Because of NNAL’s long half-life, NNAL would be particularly
useful to indicate exposure levels when exposure is less frequent or when
sampling is delayed. More importantly, because total NNAL is also a biomarker of
cancer risk, the different cut point may ultimately contribute to prediction of cancer
risk in smokers in various demographic groups.

FUNDING: This research is funded by the Canadian Cancer Society Research
Institute (grant number: 2011-70099).
JUSTIFICATION: Public health decision-makers need to consider the role of
evidence-based social media and digital interventions in reaching important
subpopulations as a part of an integrated tobacco cessation system.
CORRESPONDING AUTHOR: Bruce Baskerville, Ph.D., Senior Scientist, Propel
Centre for Population Health Impact, 200 University Ave. W., Waterloo, ON N2L
3G1, Canada, Phone: 5198884567, Email: nbbaskerville@uwaterloo.ca
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SURVEY OF MICROORGANISMS PRESENT IN DOMESTIC AND
INTERNATIONAL SMOKELESS TOBACCO PRODUCTS USING 16S
DNA SEQUENCE ANALYSIS
Stephen B. Stanfill, Robert E. Tyx, Peter Kuklenyik, Maria Morel-Espinosa, and
Clifford H. Watson, Centers for Disease Control and Prevention, Tobacco and
Volatiles Branch,Tobacco Analysis Laboratory

FUNDING: No Funding.
JUSTIFICATION: Because total NNAL is a biomarker of cancer risk, the optimal
cut point for NNAL may ultimately contribute to prediction of cancer risk in smokers
in various demographic groups.

Smokeless tobacco (ST) products are agricultural products that contain
bacteria, mold, and fungi due to exposure from the soil, the environment, and
tobacco processing. Over one hundred different microorganisms have been
identified in tobacco and tobacco products. The presence of microorganisms in ST
is of concern for several reasons: (1) presence of microorganisms results in a net
production of nitrite in the product that results in the formation of TSNAs and other
nitrosamines; (2) microorganisms can produce toxins; and (3) microorganisms in
some situations may contribute to disease. In this presentation, we will present
bacteria reported in previous research and microorganism we have recently
identified in various ST products using 16S Ribosomal DNA Sequence Analysis.
In this presentation we will also present the levels of nitrite, nitrate, and TSNA
present in these products. Our recent research has found that domestic and
international vary widely in the types and population sizes of microorganisms

CORRESPONDING AUTHOR: Yang Xia, PhD, Research Chemist, Centers for
Disease Control and Prevention, National Center for Environmental Health, 4770
Buford Highway NE, Atlanta, GA 30341, United States, Phone: 7704884212, Fax:
7704880181, Email: yax1@cdc.gov
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that are present and the resulting levels of nitrite and TSNAs. An understanding
of product microbiology is critical to determining means of reducing the levels of
nitrite and carcinogenic TSNAs in ST products.

TRENDS IN NONSMOKER EXPOSURE TO SECONDHAND SMOKE
— UNITED STATES, 1999-2012

FUNDING: CDC Funding

Kevin T. Caron*, B. Rey deCastro, Connie S. Sosnoff, Lanqing Wang, James R.
Akins, and John T. Bernert, National Center for Environmental Health, Centers for
Disease Control and Prevention, Atlanta, GA

JUSTIFICATION: The presence of microorganisms in smokeless tobacco
products has a wide range of implications for clinical research and public health.
The presence of microbes can greatly increase the carcinogenicity of smokeless
tobacco products and the product can act as a vector for transferring microorganisms into the user. This has implications for potential disease formation as the
result of exposure to toxicants (cancer) and microorganisms.

Secondhand smoke (SHS) causes lung cancer and heart disease in
nonsmoking adults as well as sudden infant death syndrome, middle ear disease,
acute respiratory infections, exacerbation of asthma, and decreased lung function
in children. In January, 2006, the Surgeon General of the United States released a
report concluding that there is no risk-free level of exposure to SHS. The objective
of this study was to characterize the trends in exposure of nonsmokers in the
U.S. to SHS using serum cotinine (COT) concentrations measured in a series of
National Health and Nutrition Examination Surveys (NHANES) from 1999 to 2012.
COT, the proximate metabolite of nicotine, is widely regarded as the best biomarker
for assessing SHS exposure. Since becoming a continuous, biennial program in
1999, NHANES has collected interview data and measurements of serum COT
to evaluate the SHS exposure of nonsmoking individuals in the U.S. civilian, noninstitutionalized population, greater than or equal to 3 years of age. Previously
we reported that the 1999-2000 NHANES data revealed a median nonsmoker
serum COT concentration of 0.059 ng/mL. This represented a decline of more
than 70% from the first estimate of SHS exposure based on NHANES 1988-1991
serum COT data. Data from subsequent NHANES surveys showed an additional
decline from 2000 to 2002 and then a leveling off from 2002 to 2008. However, we
analyzed the most recent NHANES surveys, 2009-2010 and 2011-2012, and found
that the geometric mean COT level of U.S. nonsmokers has continued to decline
and is approximately 30% lower than the level measured in 2007-2008. Although
SHS exposure remains elevated in groups with traditionally high exposure (i.e.,
children and non-Hispanic blacks), decreases can be observed for each sex, race/
ethnicity, and age group studied. Additionally, new trends in combined survey data
suggest that the vast majority of SHS exposure to children happens in the home.
Therefore, while these findings are consistent with our belief that public health
efforts have been effective, continued progress will require eliminating exposure
to SHS in the home.

CORRESPONDING AUTHOR: Stephen Stanfill, M.S. in Plant Physiology; B.S.
in Biology/Chem., Team Leam/Research Chemist, Centers for Disease Control,
Tobacco Anslysis Lab, 4770 Buford Highway, Atlanta, GA 30341, United States,
Phone: 770-488-3537, Email: SStanfill@cdc.gov
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INCREASING DISPARITY IN SMOKING PREVALENCE BY
INCOME AND EDUCATION WHILE PARALLELED REDUCTION IN
CIGARETTES CONSUMPTION, 1997-2012
Yuyan Shi, Ph.D.*1, Yue-lin Zhuang, Ph.D.2, and Zhu Shu-hong, Ph.D.1,
1
Department of Family and Preventive Medicine, University of California, San
Diego, 2Moores Cancer Center, University of California, San Diego
Background: Although smoking prevalence has continued to decline in the
United States, disparities across socio-economic status are still prevalent.
Populations in low education or low income subgroups are at a substantially higher
risk of being smokers and of consuming more cigarettes. It is unclear, however,
whether the disparities are widening over time. Methods: With data from the
National Health Interview Survey (1997-2012), the study examined the trends in
smoking prevalence among the general adult population and in average cigarettes
consumption among adult smokers by income and education categories.
Comparisons were made among three income levels (low income=household
income below federal poverty level, middle income=between 100% and
400% poverty level, and high income=above 400% poverty level) and among
three education levels (low education=less than high school diploma, middle
education=high school diploma, and high education=at least some college),
respectively. The analysis was restricted to the non-Hispanic white population to
avoid possible confounding factors from variations in ethnic composition within the
study period. Results: Multivariate regressions showed that the gaps in the linear
trend in smoking prevalence was diverging between the low and middle income
(p<.001), low and high income (p<.001), and low and high education (p<.001), with
the smoking prevalence declining the fastest in the highest income and education
subgroups. The differences in the trend in past-month cigarette consumption
among current smokers were not statistically significant across the three income
groups or across the three education groups. Conclusions: The findings suggest
that tobacco control policies and cessation programs have had the greatest
impacts on people with the highest socio-economic status with respect to their
likelihood to smoke, but have had comparable effects on different income or
education subgroups with respect to smokers’ cigarette consumptions. Policies
and programs are needed to reduce the disparity in smoking prevalence between
socio-economically disadvantaged and advantaged groups while maintaining a
parallel reduction in their cigarette consumption.

FUNDING: No Funding
JUSTIFICATION: Understanding trends in nonsmoker exposure to secondhand
smoke is valuable when creating effective public health policies like smoking bans.
CORRESPONDING AUTHOR: Kevin Caron, Centers for Disease Control and
Prevention, 4770 Buford Hwy NE, MS F47, Atlanta, GA 30341, United States,
Phone: 770-488-7648, Email: wrn0@cdc.gov
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QUANTIFICATION OF DNA DAMAGE CAUSED BY CIGARETTE
SMOKE USING PRIMER-ANCHORED DNA DAMAGE DETECTION
ASSAY
Vengatesh Ganapathy1, Ilangovan Ramachandran1, David Rubenstein2, and
Lurdes Queimado*1,3,4,5,6, 1Department of Otorhinolaryngology, Oklahoma State
University, 2Department of Mechanical and Aerospace Engineering, Oklahoma
State University, 3Department of Cell Biology, Oklahoma State University,
4
Department of Pediatrics, Oklahoma State University, 5The Oklahoma Tobacco
Research Center, 6The Peggy and Charles Stephenson Cancer Center, The
University of Oklahoma Health Sciences Center

FUNDING: This work is partially supported by a grant from National Cancer
Institute U01 CA154280.
JUSTIFICATION: This study suggests differential impacts of tobacco control
policies and cessation programs on different socioeconomic groups with respect
to reduction in smoking prevalence, but comparable impacts with respect to
reduction in cigarettes consumption among smokers.

Background: Cigarette smoke causes several types of DNA damage and is the
main risk factor for lung cancer and head and neck cancer, two of the world’s most
common malignancies. Secondhand smoke is typically divided into mainstream
(MS), the smoke that smokers exhale from their lungs, and sidestream (SS), the
smoke emitted from the smoldering end of the cigarette. Cigarette smoke contains
a complex mixture of several thousands of chemicals, most of them can induce
DNA damage. Detection of DNA damage might provide one of the most accurate
biomarkers for cancer risk and prevention studies. However, due to technical
limitations, it has not been possible to precisely quantify in vivo DNA damage
caused by MS or SS smoke. Recently, we developed a novel and highly sensitive
primer-anchored DNA damage detection assay (PADDA) to map and quantify in
vivo levels of DNA damage. In this study, we used this assay to quantify the levels
of DNA damage induced by MS and SS smoke. Methods: To determine the effects
of MS and SS on human cells, oral cells were exposed to escalating doses of MS

CORRESPONDING AUTHOR: Yuyan Shi, Ph.D, Assistant Professor, University
of California, San Diego, Family and Preventive Medicine, 9500 Gilman Drive, La
Jolla, CA 92093, United States, Phone: 858-534-4273, Email: yus001@ucsd.edu
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and SS smoke extracts (0.3, 1.5, 3, 15 and 30 µg/ml), and then the DNA damage
in the p53 gene was quantified using PADDA. Cell survival was determined by
MTT assay. Statistical analysis was performed using Student’s t test and exact
non-parametric tests. Results: We observed a dose-dependent increase in
DNA damage in human oral cells treated with MS and SS smoke extracts. We
demonstrated that our novel assay PADDA efficiently detects DNA damage in the
p53 transcribed and non-transcribed strands in cells exposed to MS and SS smoke
extracts. More interestingly, we observed significant differences in the levels of
DNA damage induced by MS and SS smoke. Conclusion: Our study demonstrated
that PADDA is a novel and sensitive assay to detect and quantify in vivo DNA
damage caused by MS and SS. This technical development opens novel horizons
in the field of secondhand smoke biomonitoring and physiological consequences.
More importantly, our study emphasizes the need to support smoking cessation
and highlights the importance to prevent or reduce the exposure of non-smokers
to second-hand smoke.

JUSTIFICATION: This study shows that hookah use is positively associated with
alcohol use and policy makers should consider prohibiting sales of alcohol at
hookah smoking establishments.
CORRESPONDING AUTHOR: Eric Soule, MPH, University of Florida, Behavioral
Science and Community Health, 101 S Newell Drive, Gainesville, FL 32605,
United States, Phone: 313-400-1148, Email: esoule@phhp.ufl.edu
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ASSESSING NICOTINE EXPOSURE AND METABOLISM
USING HIGH-THROUGHPUT ANALYSIS OF NICOTINE AND ITS
METABOLITES BY LC/MS/MS
June Feng*, Binnian Wei, Imran Rehmani, Sharyn Miller, James McGuffey, and
Lanqing Wang, Division of Laboratory Sciences, National Center of Environmental
Health, Centers for Disease Control and Prevention, Atlanta, GA

FUNDING: Grant support: This work was supported by the Oklahoma Tobacco
Research Center (LQ), the OUHSC Vice President for Research Fund (LQ)
and the Oklahoma Center for the Advancement of Science and Technology
(LQ). Dr. Queimado holds a Presbyterian Health Foundation Endowed Chair in
Otorhinolaryngology.

Tobacco users’ behavior impacts their exposure to tobacco and the toxic
chemicals that are present. The metabolism rate of nicotine, the major addictive
component of tobacco, may affect the frequency and intensity of tobacco use.
Information on nicotine metabolite profile could help identify individuals at high
risk for developing diseases related to tobacco use, as well as those amenable
to tobacco cessation programs. A wide range of nicotine metabolic phenotypes
was observed between individuals, and thus large epidemiological studies such
as Population Assessment of Tobacco and Health (PATH) and National Health
and Nutrition Examination Survey (NHANES) are important for health scientists
to learn how tobacco use affects health and to inform policy decisions. In order to
carry out these studies, we developed a high-throughput, low cost, stable-isotope
dilution LC/MS/MS method for quantification of urinary nicotine and its eight
main metabolites, which reflect more than 95% of total nicotine exposure. In this
method, glucuronide metabolites were hydrolyzed into their deconjugated form,
and total amounts of nicotine, cotinine, trans-3´-hydroxy-cotinine, nicotine-N-oxide,
cotinine-N-oxide, nornicotine, norcotinine and 4-hydroxy-4-(3-pyridyl)butanoic acid
were quantified. High-throughput sample preparation for this analysis is achieved
on a custom-designed, fully automated robotic system, which includes a Sciclone
liquid handler, a Mitsubishi robotic arm, and peripheral equipment such as shaking
incubators, a centrifuge, and an evaporator. Mass spectrometric parameters for
these metabolites were optimized so that all analytes of interest can be measured
with one analysis, even though the typical concentrations of nicotine metabolites
vary dramatically in urine samples. To evaluate its performance, the method was
applied to 91 urine samples from tobacco users; the detection rates for these
compounds are 87% or higher. This fully validated method will be applied to 10,000
tobacco users from PATH and NHANES 2013-14 to help establish the relationship
between nicotine exposure and its metabolic phenotype among U.S. population.

JUSTIFICATION: The novel assay validated in this study has potential to become
a practical population screening tool for the identification of early biomarkers
of susceptibility to tobacco-induced disease, which can guide preventive and
diagnostic strategies.
CORRESPONDING AUTHOR: Lurdes Queimado, MD, PhD, Associate Professor,
University of Oklahoma Health Sciences Center, Otorhinolaryngology, 975 NE
10th, BRC 1272, Oklahoma City, OK 73170, United States, Phone: 405-271-4232,
Email: lurdes-queimado@ouhsc.edu
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HOOKAH AND HOPS: A SYSTEMATIC REVIEW OF HOOKAH AND
ALCOHOL USE AMONG YOUNG ADULTS AND ADOLESCENTS
Eric K. Soule, M.P.H.*, Tracey E. Barnett, Ph.D., Barbara A. Curbow, Ph.D.,
Michael D. Moorhouse, Ph.D., and Robert M. Weiler, Ph.D., University of Florida
Hookah use is emerging as a public health concern for adolescents and
young adults in the U.S. Researchers are beginning to explore associations
regarding hookah use and other health behaviors, including alcohol use. Hookah
and alcohol are conducive to concurrent use given they share similar social
appeals. We conducted a systematic review of peer-reviewed studies published
between January 1, 2003 to May 31, 2013 that examined hookah and alcohol use
among adolescents and young adults. We searched Academic Search Premier,
PsychINFO, PubMed, and Web of Science databases for studies that included a
combination of hookah keywords, alcohol keywords, and young adult/adolescent
keywords. We identified a total of 574 articles in the initial search. Non-hookah
related articles and duplicates were removed (n=460). Of the remaining 114
studies, studies not examining alcohol use among hookah smokers (n=29),
intervention studies (n=2), reviews, commentaries or opinion articles (n=13), and
studies examining non-North American populations (n=27) were excluded leaving
14 studies for analysis. We sorted the studies into three categories: (1) studies
on college students and/or young adults (average age between 18 and 25):
(2) adolescents; and (3) “other.” Overall, the included studies reported positive
associations between hookah and alcohol use including frequent alcohol use
reported by adolescent and young adult hookah smokers. Eight studies identified
statistically significant associations between hookah use and alcohol use. Two
studies found alcohol users were approximately 2 – 5.5 times more likely to use
hookah than non-alcohol users. These results indicate young people frequently
engage in both hookah and alcohol use. Studies are needed to identify underlying
factors shared by the two behaviors for theoretical development and future policy
reasons. While questions regarding the effects of hookah and alcohol concurrent
use on health, reaction time, and perceived drunkenness remain unexplored,
policy makers should consider introducing laws and ordinances which seek to
restrict or prohibit the sale of alcohol at hookah smoking establishments.

FUNDING: This study was funded through an interagency agreement by the U.S.
Food and Drug Administration Center for Tobacco Products.
JUSTIFICATION: Analytical method developed in this paper will be applied to
large epidemiological studies such as Population Assessment of Tobacco and
Health (PATH) and National Health and Nutrition Examination Survey (NHANES),
which are important to learn how tobacco use affects health and to inform policy
decisions.
CORRESPONDING AUTHOR: June Feng, PhD, Research Chemist, CDC, NCEH,
4770 Buford Hwy, Atlanta, GA 30341, United States, Phone: 770 488 7980, Fax:
770 488 7518, Email: czf2@cdc.gov
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TOBACCO SMOKE IS A MAJOR CONTRIBUTOR TO HARMFUL
CHEMICAL EXPOSURES IN THE U.S. POPULATION
Ben Blount*1, Rey de Castro1, Connie Sosnoff1, Udeni Alwis1, Tiffany Seyler1,
David Chambers1, Yang Xia1, Lanqing Wang1, and Dana van Bemmel2, 1Tobacco
and Volatiles Branch, Centers for Disease Control, 2Center for Tobacco Products,
Food and Drug Administration

FUNDING: No funding

Tobacco smoke is a major cause of premature death and disease in the United
States and globally because of harmful chemicals in tobacco smoke. Many of
these chemicals are also found in other environmental sources such as mobile
and facility emissions, as well as biomass burning and food cooking. To explore
the relative importance of tobacco smoke exposure (both active and secondhand
127
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smoke), we evaluated data from the National Health and Nutrition Examination
Survey (NHANES) — which is representative of the civilian United States population
—for a comprehensive set of biomarkers of exposure to harmful or potentially
harmful chemicals known to be in cigarette smoke. Utilizing sample-weighted
statistical techniques, we estimated correlations between these chemicals and
serum cotinine, a specific and robust marker of exposure to nicotine, the main
addictive agent in tobacco. These analyses show that active smoking is the
primary source of exposure of US smokers to many of these harmful chemicals,
including VOCs (e.g., cyanide, butadiene, benzene, acrylonitrile); aldehydes (e.g.,
acrolein, crotonaldehyde); aromatic amines (e.g., 4-aminobiphenyl, o-toluidine;
2-aminonaphthalene); PAHs (e.g., naphthalene, pyrene, chrysene); heavy metals
(e.g., cadmium); and tobacco-specific nitrosamines (e.g., NNN, NNK). Even among
nonsmokers, secondhand exposure was associated with increased internal dose
of many of these chemicals. These data demonstrate the toxic impact of tobacco
smoke on the US population, and provide a baseline for tracking changes in
harmful exposures related to future interventions to reduce tobacco use.
FUNDING: 1. U.S. Centers for Disease Control and Prevention, Tobacco and
Volatiles Branch 2. U.S. Food and Drug Administration, Center for Tobacco
Products
JUSTIFICATION: These data demonstrate the toxic impact of tobacco smoke
on the US population, and provide a baseline for tracking changes in harmful
exposures related to future interventions to reduce tobacco use.
CORRESPONDING AUTHOR: Ben Blount, PhD, Centers for Disease Control, 108
Riverview Dr, Suwanee, GA 30024, United States, Phone: 7704887894, Email:
bkb3@cdc.gov
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which all rats received nicotine at one of two doses (0.2 mg/kg and 0.4 mg/kg) and
a final challenge of PCP (2.0 mg/kg). PCP decreased vocalizations overall while
nicotine did not affect the number of vocalizations. The subtypes of vocalizations
were differentially affected by nicotine, PCP, and the combination of both,
suggesting that categorizing vocalizations might help illuminate the differential
effects of drugs in this paradigm.

SKELETAL TERATOGENICITY OF THIRDHAND SMOKE
Nicole R.L. Sparks*, University of California Riverside
Over the last few decades, research regarding cigarette smoke has been
mainly focused on firsthand (FHS) and secondhand smoke (SHS). Toxicants found
in FHS and SHS have been implicated in several tobacco-related health risks
including cancers, respiratory complications, cardiac diseases, and osteogenic
diseases, such as osteoporosis. While the molecular mechanisms behind FHS
and SHS teratogenicity are still being elucidated by us and others, recent studies
have identified novel constituents implicated in tobacco-related health hazards
termed thirdhand smoke (THS). THS is a toxic mixture derived from nicotine and
other tobacco ingredients that have reacted with common indoor pollutants. THS
and its constituents are absorbed into everyday common household items and
then are released back into the environment through physical contact. Infants
and young children are highly susceptible to the health-related risks associated
with THS because they have increased contact with THS saturated surfaces.
This results in various routes of exposure to the putative toxicants, such as
inhalation, ingestion, and dermal transfer. Research studies have described
three common THS constituents: 1-(N-methyl-N-nitrosamino)-1-(3-pyridinyl)4-butanal (NNA), 4-(methylnitrosamino)-1-(3-pyridinyl)-1-butanone (NNK), and
N-nitroso nornicotine (NNN). In vivo studies have already suggested that these
compounds are carcinogenic and pose risks to a person’s health, but how
these affect bone development is largely unclear. Here, we propose that THS
constituents can potentially alter bone development similar to FHS and SHS.
Putative adverse effects of the three THS constituents named above were tested
using osteogenically induced human embryonic stem cells as an in vitro model for
bone development. MTT analysis coupled with calcium measurements determined
that exposure to NNN and NNK exhibited a concentration-dependent teratogenic
effect, while NNA demonstrated a cytotoxic effect. Astonishingly, this is the first
finding, to our knowledge, that a THS constituent can perturb bone development.
Ultimately, these results require further elucidation of the molecular mechanisms
behind these effects.

FUNDING: This research was funded by NRSA grant F31DA034407-01 awarded
to Natashia Swalve.
JUSTIFICATION: Using preclinical means, we are trying to determine potential
factors involved in the high rate of smoking in the schizophrenia patients to
potentially better inform nicotine cessation treatments in this population.
CORRESPONDING AUTHOR: Natashia Swalve, University of NebraskaLincoln, Psychology, 238 Burnett Hall, Lincoln, NE 68588, United States, Phone:
5073130416, Email: nlswalve9220@gmail.com
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SMOKELESS TOBACCO, CIGARETTE, AND NARCOTIC PAIN
MEDICATION EXPECTANCIES AMONG NON-USING COLLEGE
STUDENTS
Joshua C. Gottlieb*, Noreen L. Watson, Aaron K. Haslam, Nicole L. Harris, Michael
A. Sustaíta, and Lee M. Cohen, Texas Tech University
A well-established relationship exists between substance use and substance
use outcome expectancies. Specifically, individuals reporting higher positive or
negative reinforcement expectancies regarding substance use are more likely to
use a particular substance when compared to individuals with a greater expectation
of negative consequences resulting from use. This association has been observed
across many substances of abuse including various types of tobacco products,
such as cigarettes (Brandon & Baker, 1991) and smokeless tobacco (Gottlieb,
et al., 2013). While most studies have examined substance users’ expectancies
towards their substance of choice, few have looked at non-users’ substance use
expectancies. Despite the fact that research exists indicating that non-users’
attitudes towards smokeless tobacco use are significantly more positive than
cigarette smoking (Kury, et al., 1998), no study, to our knowledge, has compared
tobacco-related expectancies to other substances of abuse. Thus, the purpose of
the current study was to examine differences in positive and negative outcome
expectancies among cigarettes, smokeless tobacco, and narcotic pain medication
among a sample of 115 undergraduate students who reported never using tobacco
products or narcotic pain medications. Participants were asked to complete the
Short Form of the Smoking Consequences Questionnaire (S-SCQ; Myers, et al.,
2003), the Smokeless Tobacco Expectancies Scale (Gottlieb et al., 2013), and the
Pain Medication Expectancies Questionnaire (PMEQ; Ilgen et al., 2011). Results
indicated that smokeless tobacco use was believed to lead to significantly more
positive outcomes when compared to smoking cigarettes or using narcotic pain
medication. However, no significant differences were observed with respect to
negative consequences resulting from cigarette or smokeless tobacco use. Future
research should continue to examine the substance use outcome expectancies of
non-using youth and other vulnerable populations, in order to gain insight that may
lead to improved programs and ad campaigns designed to keep these individuals
off drugs.

FUNDING: Tobacco-Related Disease Research Program (TRDRP); International
Foundation for Ethical Research (IFER); Center for Alternatives to Animal Testing
(CAAT);
CORRESPONDING AUTHOR: Nicole Sparks, MS, graduate student researcher,
University of California Riverside, Department of Cell Biology and Neuroscience,
College of Natural and Agricultural Sciences, 1113 Biological Sciences Building,
Riverside, CA 92521, United States, Phone: 951-827-2837, Email: nicoles@ucr.
edu
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COMORBIDITY BETWEEN NICOTINE AND SCHIZOPHRENIA:
THE INTERACTION BETWEEN PCP AND NICOTINE ON 50 KHZ
VOCALIZATIONS
Natashia Swalve*, Cindy Chou, and Ming Li, University of Nebraska-Lincoln
Patients with schizophrenia have a much higher smoking rate than the general
population. However, the behavioral and neurological mechanisms behind
this comorbidity are in debate. We hypothesized that this comorbidity is due
to increased sensitivity to the reward-enhancement effect of nicotine (i.e., the
enhancement by nicotine of the rewarding effects of other stimuli). The rewardenhancement effect of nicotine has been shown to be a significant contributor to
nicotine use in humans as well as in rodent models and sensitivity to this effect
could be a factor contributing to the high rates of smoking in this subpopulation.
We tested this hypothesis preclinically by inducing behavioral changes resembling
symptoms of schizophrenia through phencyclidine (PCP). Male Sprague-Dawley
rats were injected with PCP (2.0 mg/kg), and/or one of two doses of nicotine (0.2
mg/kg or 0.4 mg/kg), or the corresponding saline groups for a total of seven days.
The rats were then placed into a conditioned avoidance response chamber for
thirty minutes and received eighteen presentations of a brief visual stimulus. The
total numbers of 50 kHz and 22 kHZ vocalizations were examined in relation to
rewarding and aversive states respectively. In addition, 50 kHz vocalizations were
categorized into 14 subgroups to determine if specific subtypes of vocalizations
were affected by PCP, nicotine, and specifically the combination of PCP and
nicotine. After the initial drug-testing period, rats were then given seven days of
withdrawal where they remained in their home cages and received no injections.
The rats then underwent three challenge days after the brief withdrawal period in

FUNDING: No funding.
JUSTIFICATION: Non-users’ positive expectancies towards smokeless tobacco
can inform researchers and clinicians about what makes these products appealing
to even those who do not use.
CORRESPONDING AUTHOR: Joshua Gottlieb, M.A., Texas Tech University,
Dept. of Psychology, MS 42051, Lubbock, TX 79409-2051, United States, Phone:
(806) 834-3644, Email: josh.gottlieb@ttu.edu
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of TCP (1 mg/kg i.p.). After acquisition, the number of responses required to earn
an infusion (i.e., cost) increased every four sessions (up to FR150), and demand
curves were plotted for each rat. Q0 was higher for rats receiving the lower nicotine
dose, and lower in the nicotine plus cocktail groups compared to the nicotine alone
groups. At the lower dose of nicotine, adding TCP to the cocktail solution increased
Q0 values. Rats receiving the higher dose were less sensitive to increases in cost.
There was a nonsignificant trend for cocktail to increase sensitivity to cost. These
data suggest that although MAO inhibition increases self-administration of nicotine
at low prices, the other non-nicotine constituents tested here in combination with
MAO inhibition are unlikely to negatively affect the impact of a nicotine reduction
policy.

THE EFFECTS OF ENVIRONMENTAL ENRICHMENT ON
ADOLESCENT NICOTINE SENSITIZATION IN A RODENT MODEL
OF SCHIZOPHRENIA
Marjorie K. Schlitt, Daniel J. Peterson, Elizabeth D. Cummins, and Russell W.
Brown*, Department of Psychology, East Tennessee State University
Our lab has shown that neonatal treatment with quinpirole, a dopamine D2/D3
agonist, to rats resulted in an increase in dopamine D2-like receptor sensitivity
that persists throughout the animal’s lifetime without a change in receptor number,
consistent with schizophrenia. Approximately 80-85% of schizophrenics smoke
cigarettes, and there is no delineated mechanism for this observation. Our lab
has also shown more robust sensitization and accumbal dopamine release in
response to nicotine in adolescent rats neontally treated with quinpirole compared
to controls. This study analyzed whether environmental enrichment, known to
reduce sensitization to psychostimulants, may also reduce or block enhanced
sensitization to nicotine in this model. Male and female rats were treated with
either quinpirole (1 mg/kg) or saline from postnatal day (P)1-21. After weaning at
P21, animals were raised in either environmentally enriched or isolated housing
throughout the experiment. Beginning on P33, animals were ip administered either
nicotine (0.5 mg/kg free base) or saline 10 min before placement in a square
locomotor arena and behavioral activity measured every second day from P33-49.
Results revealed that animals given neonatal quinpirole treatment and reared in
an enriched environment demonstrated more robust sensitization to nicotine than
all other groups. Animals given neonatal quinpirole or saline treatment followed by
nicotine in adolescence and raised in isolated housing conditions were equivalent,
but demonstrated more robust sensitization compared to enriched rats neonatally
treated with saline and administered nicotine in adolescence. Results here show
that environmental enrichment enhanced nicotine sensitization in rats neonatally
treated with quinpirole, which is in contrast to the blockade of sensitization to
nicotine which has previously been shown in normal animals. Importantly, these
results show that increases in D2 receptor sensitivity interacts with environmental
enrichment differently than in normal animals and the manner in which the animal
responds to nicotine, which may have implications towards smoking cessation in
schizophrenia.

FUNDING: U54 DA031659 to E.C.D.
JUSTIFICATION: These data provide information about how non-nicotine tobacco
constituents might affect a nicotine reduction tobacco control policy.
CORRESPONDING AUTHOR: Tracy Smith, M.A., University of Pittsburgh,
Psychology, 210 S Bouquet Street, Pittsburgh, PA 15260, United States, Phone:
4123835899, Email: tgt4@pitt.edu
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A TWO-DAY CHRONIC NICOTINE INFUSION IS SUFFICIENT TO
ELICIT NICOTINE WITHDRAWAL IN RATS
Peter Muelken1,2, Clare E. Schmidt1,3, David Shelley1, Laura Tally1, and Andrew C.
Harris1,4*, 1Minneapolis Medical Research Foundation, 2Department of Ecology,
Evolution, and Behavior, University of Minnesota, 3Department of Neuroscience,
University of Minnesota, 4Department of Medicine, University of Minnesota
Medical School
While development of the nicotine withdrawal (NW) syndrome is typically thought
to require long-term, daily smoking, recent evidence suggests that NW symptoms
may occur during initial tobacco experimentation. Consistent with the notion that
NW develops rapidly, we have found that rats exhibit NW signs following a single
dose of nicotine. The goal of this study was to determine the minimal duration of
chronic nicotine infusion required to demonstrate NW, and to compare magnitude of
effects with those elicited in traditional models involving 7+ days of chronic nicotine
infusion prior to NW testing. NW was measured as elevations in intracranial selfstimulation (ICSS) thresholds, a measure of the diminished interest or pleasure in
rewarding stimuli (anhedonia) associated with NW. Administration of the nicotinic
acetylcholine receptor antagonist mecamylamine (3.0 mg/kg, s.c.) elicited
elevations in ICSS thresholds following 2 days, but not 1 day, of a chronic nicotine
infusion (3.2 mg/kg/day, s.c.), reflecting antagonist-precipitated NW. Magnitude of
antagonist-precipitated NW following a 2-day chronic nicotine infusion was similar
to that observed following a 14-day chronic nicotine infusion. In a separate study,
rats exhibited a transient increase in ICSS thresholds following cessation of a
2-day chronic nicotine infusion (spontaneous NW), with magnitude of this effect
similar to that observed in rats undergoing spontaneous NW from a 9-day chronic
nicotine infusion. These data demonstrate that rats exhibit antagonist-precipitated
and spontaneous NW following a relatively short-term (2-day) chronic nicotine
infusion, with magnitude of effects similar to those observed in traditional models
of NW involving more prolonged nicotine exposure. Our findings suggest that
the amount/duration of nicotine exposure required to elicit NW in animals is less
than previously estimated, and complement human studies indicating that NW
develops during initial tobacco use. These models may be useful for studying the
neurobiological and behavioral mechanisms underlying the development of the
NW syndrome.

FUNDING: East Tennessee State University Honors College
JUSTIFICATION: This study is the first to analyze the effects of experience on the
behavioral response to nicotine in adolescence, and may ultimately have implications towards treatment of smoking cessation in this population.
CORRESPONDING AUTHOR: Russell Brown, PhD, Professor, East Tennessee
State University, Psychology, 301 Stout Drive, Johnson City, TN 37614, United
States, Phone: (423) 439-5863, Fax: (423) 439-5695, Email: brown1@mail.etsu.
edu

POS2-5

A BEHAVIORAL ECONOMICS APPROACH TO THE STUDY OF
NON-NICOTINE CIGARETTE CONSTITUENTS: IMPLICATIONS
FOR A NICOTINE REDUCTION POLICY
Tracy T. Smith*, Rachel L. Schassburger, Alan F. Sved, and Eric C. Donny,
University of Pittsburgh
The Food and Drug Administration has the authority to reduce the nicotine
content in cigarettes to any non-zero level. From a behavioral economics
perspective, nicotine reduction is an increase in the cost of nicotine. An
exponential equation describes consumption of the reinforcer at a given cost, and
the two free-parameters estimate consumption when the reinforcer is free (Q0)
and the sensitivity of consumption to increases in cost (alpha). One unknown is
how non-nicotine cigarette constituents might affect a nicotine reduction policy.
Some constituents of interest include the minor alkaloids (nornicotine, myosmine,
cotinine, anatabine, anabasine), acetaldehyde, beta-carbolines (harmane and
norharmane), and unidentified MAO-inhibitors. Because the constituents causing
MAO inhibition are unknown, an irreversible MAO-inhibitor like tranylcypromine
(TCP) is used to model the effect. The present study used a behavioral economics
approach to determine whether these constituents change Q0 or alpha in a rodent
self-administration paradigm. Rats responded to receive infusions of 15 or 60 ug/
kg/infusion of nicotine either alone, with a cocktail of other cigarette constituents
(acetaldehyde, minor alkaloids, beta-carbolines all indexed to their relative
concentration in cigarette smoke), or with the cocktail and a pre-session injection

FUNDING: Supported by the Minneapolis Medical Research Translational
Addiction Research Program and the University of Minnesota Undergraduate
Research Opportunities Program.
JUSTIFICATION: These studies emphasize the need to understand the role of
nicotine withdrawal in the development of regular tobacco use.
CORRESPONDING AUTHOR: Andrew Harris, Minneapolis Medical Research
Foundation, 701 Park Avenue, Minneapolis, MN 55415, MN 55415, United States,
Phone: 612-250-0863, Email: harr0547@umn.edu
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Correlations were assessed between discounting and measures of daily cigarettes
smoked, smoking urges, and withdrawal. Participants were primarily male (61.8%)
and African American (58.8%), and were 49 years of age on average. Baseline
discounting rates were not significantly different from discounting rates at the 4
weeks post-quit follow-up visit and were similar to those reported for non-homeless
smokers. Logistic regression analyses indicated that baseline measures of delay
discounting were unrelated to abstinence (all ps > 0.05). However, baseline delay
discounting was correlated with baseline measures of smoking urges (p = 0.01),
but not baseline measures of smoking or withdrawal (ps > 0.05). Discounting rates
did not predict relapse despite the relationship with smoking urges; however,
low abstinence rates in this sample make interpretation difficult. Future research
should examine the relation between delay discounting, homelessness, length of
homelessness, and smoking cessation with larger samples.

ASSESSING ACQUISITION OF NICOTINE SELF-ADMINISTRATION
AT VERY LOW NICOTINE DOSES IN ADOLESCENT AND ADULT
RATS
Patricia E. Grebenstein*1,2, Danielle Burroughs1, Christine Hernandez1, Paul R.
Pentel1,3, and Mark G. LeSage1,4, 1Minneapolis Medical Research Foundation;
2
University of Minnesota Department of Medicine; 3University of Minnesota
Departments of Pharmacology and Medicine; 4University of Minnesota Department
of Medicine and Psychology
The FDA is considering policy to reduce the nicotine content in cigarettes below
a threshold for reinforcement in order to prevent tobacco addiction in adolescents.
However, the reinforcement threshold for nicotine is not well established. Acquisition
of nicotine self-administration (NSA) in adolescent rats is sensitive to unit dose, but
a lack of saline controls or a wide range of doses in extant studies limits estimating
a reinforcement threshold. In the present study, acquisition of NSA was studied
in adolescent and adult rats using a range of low unit doses that we have found
encompass the reinforcement threshold for maintenance of NSA in adults. Six
groups each (N=7-8/group) of male adolescent or adult rats were trained for NSA
during 23-hr sessions for 1 week each under fixed-ratio (FR) 1, FR2, and FR3
schedules. Each group had access to saline or one of five unit doses, including
two below threshold for maintenance of NSA (0.001 and 0.002 mg/kg), two above
threshold (0.004 and 0.007 mg/kg), and 0.03 mg/kg as a positive control dose. After
acquisition, single-dose (0.1 mg/kg i.v.) nicotine pharmacokinetic parameters were
measured in each rat. The dose-response curves were generally similar between
ages, but adolescents exhibited a higher rate of NSA overall (F=7.7, p<0.01). For
both ages, only the 0.03 mg/kg dose maintained NSA above saline levels, and the
two lowest doses were not reinforcing in any rat. A somewhat higher percentage of
adults acquired NSA at 0.004 and 0.007 mg/kg compared to adolescents (50-63%
vs 29-33%). Adolescents showed lower serum nicotine concentrations than adults
up to 15 min post infusion (F=23.1, p<0.01 ), suggesting age differences in level of
NSA may be due to pharmacokinetic factors. These findings suggest the nicotine
reinforcement threshold for acquisition of NSA may be (a) similar in adult and
adolescent rats and (b) higher than the threshold for maintenance of NSA in adults.
Therefore, the policy implication of this study is that setting the nicotine content in
cigarettes below a threshold for maintaining smoking in adults may be sufficient to
prevent initiation in adolescents.

FUNDING: This work was funded by the University of Texas School of Public
Health in the form of a PILOT grant and start-up funds (to M.S. Businelle).
Additional support for this work was provided by the American Cancer Society
(Grant # MRSGT-12-114-01-CPPB to M.S. Businelle).
JUSTIFICATION: Determining the relationship between delay discounting and
smoking in the homeless population examined, may increase smoking cessation
rates in this vulnerable population.
CORRESPONDING AUTHOR: Vanessa Wilson, OHSU, Behavioral Neuroscience,
3181 SW Sam Jackson Park Road, Portland, OR 97239, United States, Phone:
5034944610, Email: wilsonva@ohsu.edu

POS2-9

THE ACRYLAMIDE CONTENT OF SMOKELESS TOBACCO
PRODUCTS
Kevin McAdam*1, Harriet Kimpton1, Carl Vas1, and Brad Rodu2, 1British American
Tobacco; 2University of Louisville
Acrylamide has been identified as a cause for concern within the public health
community following its identification in cooked foods and tobacco smoke. It has
been classified by IARC as Group 2A (probably carcinogenic to humans), with
sufficient evidence of carcinogenicity in animals. Acrylamide is formed when
food or plant materials are heated, with reactions of asparagine and sugars
considered the main source. Tobacco contains both and experiences elevated
temperatures during processing. Acrylamide has been detected in a limited
range of tobaccos in two small analytical method development studies. Given
the public health concerns over human exposure to acrylamide and its presence
in tobacco, further information is needed to understand whether oral exposure
during smokeless tobacco product (STP) use is a significant contributor to daily
acrylamide exposure. As a first step towards this goal we have conducted a study
examining the acrylamide content of the major STPs currently consumed in the
US and Sweden. 78 STPs were sampled from the USA and Sweden in 2008-10.
The products sampled included all major contemporary STP categories (moist and
dry snuffs, chewing tobacco and plug, hard and soft pellet products, and loose and
pouched snus), and represented approximately 90% market share of the major
STP categories. Acrylamide contents were determined by aqueous extraction,
non-polar solvent wash, SPE clean-up, and analysis by LC-MS/MS. All 78 STPs
contained acrylamide. Contents ranged from ~80 to 760 ng/g dry-weight basis,
with the highest concentrations found in some US snus products. Other than this
difference, levels were found to be largely comparable between the STP product
styles examined. In contrast, there were significant differences in the contents of
products within an STP category, and within a manufacturers product portfolio.
This study establishes that acrylamide is a common constituent of STPs, at the
sub-ppm level. These data provide a starting point from which daily exposure can
be estimated, and, therefore, a means with which to estimate the contribution of
STP use to overall acrylamide exposure.

FUNDING: This study was supported by NIH/NIDA grant R01-026444.
JUSTIFICATION: The policy implication of this study is that setting the nicotine
content in cigarettes below a threshold for maintaining smoking in adults may be
sufficient to prevent initiation in adolescents.
CORRESPONDING AUTHOR: Patricia Grebenstein, PhD, Postdoctoral Research
Assistant, Minneapolis Medical Research Foundation, Pharmacology/Toxicology,
701 Park Avenue, Minneapolis, MN 55415, United States, Phone: 352-870-8006,
Email: pgrebenstein@mmrf.org

POS2-8

SMOKING CHARACTERISTICS AND DELAY DISCOUNTING IN
HOMELESS SMOKERS
V.B. Wilson1, S.H. Mitchell*1, and M.S. Businelle2,3, 1Department of Behavioral
Neuroscience, Oregon Health & Science University, 2School of Public Health,
University of Texas Health Science Center, 3Harold C. Simmons Comprehensive
Cancer Center, University of Texas Southwestern Medical Center
Smokers prefer smaller but immediate rewards over larger, delayed rewards
more than nonsmokers, that is, they discount the value of delayed rewards more
steeply than nonsmokers. Although over 70% of homeless individuals smoke,
few studies have examined delay discounting in this vulnerable population. The
purpose of this study was to examine the relationship between delay discounting,
smoking measures, and abstinence in homeless smokers, as well as to compare
the effectiveness of shelter-based smoking cessation clinic usual care (UC) to an
adjunctive contingency management (CM) treatment that offered UC plus small
financial incentives for smoking abstinence. Sixty-eight homeless individuals in
Dallas, Texas (recruited in 2012 and 2013) were assigned to UC (n=58) or UC plus
financial incentives (CM; n=10) groups and were followed for 5 consecutive weeks
(1 week pre-quit through 4 weeks post-quit). Delay discounting was assessed 1
week pre-quit and 4 weeks post-quit. Logistic regression models were used to
assess whether baseline delay discounting predicted abstinence at each time point.

FUNDING: The study was funded by British American Tobacco; the authors KM,
HK and CV are full-time employees of British American Tobacco. Brad Rodu’s
research is supported by unrestricted grants from Tobacco Manufacturers
(including BAT) to the University of Louisville, and by the Kentucky Research
Challenge Trust Fund
JUSTIFICATION: This study highlights for the first time the widespread presence
of a probable human carcinogen (acrylamide) in Smokeless Tobacco Products;
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on P23-25, and began SA testing on P30. Adult rats started SA on approximately
P60. Food and water were available ad libitum, except during the daily 1-h SA
session. Rats were allowed to respond (nose poke) for infusions of NIC (10 ug/
kg, i.v.) with VS presentations or just the cue light on a fixed ratio 2 schedule of
reinforcement. Male adolescent rats responding for NIC with VS presentations
acquired nicotine SA more quickly than female adolescents. Male adults did
not acquire SA at this dose when NIC was delivered with VS presentations. All
other groups, receiving NIC without VS pairing, did not acquire SA. These results
demonstrate that adolescent rats will respond more for a low dose of NIC when
combined with VS presentations than adults. Our finding that a low dose of NIC
may enhance responding for VS presentations in adolescent animals suggests
that enhancement of reinforcing properties of mild rewards, such as visual cues,
by NIC in adolescents can lead to increased exposure to NIC, and, as a result,
support NIC self-administration, even at low doses of NIC.

CORRESPONDING AUTHOR: Kevin McAdam, PhD, Principal Scientist, British
American Tobacco, Group Research & Development, Regents Park Raod,
Southampton, Hampshire SO16 3HY, United Kingdom, Phone: 00442380793753,
Email: kevin_mcadam@bat.com

POS2-10

RELIABILITY AND VALIDITY WITHIN AND ACROSS SMOKING AND
ALCOHOL PICTURE CUE SETS
Idan Ariel*, Jason A. Oliver, Thomas H. Brandon, and David J. Drobes, Moffitt
Cancer Center; Tobacco Research and Intervention Program

FUNDING: R01 DA10464 (ECD), U54 DA031659 (AFS and ECD)
JUSTIFICATION: The vast majority of current daily smokers initiated tobacco
product use prior to the age of 18, during the period of adolescence; these
experiments use a rodent model to systematically explore how age may be a factor
in the susceptibility to initiate nicotine use.

Studies of cue-reactivity have used a variety of substance-related stimuli
(e.g., pictures, videos, objects, etc.) to study participants’ subjective, behavioral,
physiological, and neural responses. The widespread use of different stimuli
makes it difficult to compare findings across studies. In addition, studies often
use stimulus sets with unknown psychometric characteristics (e.g., reliability).
Furthermore, studies that employ multiple sessions would benefit from parallel
validated cue sets. To address these issues, the present study was designed to
establish equivalent sets of reliable images for the study of smoking and alcohol
cue-reactivity. As part of a larger study, 87 participants who exhibited a range of
smoking and drinking patterns attended four laboratory sessions (separated by
approximately 1 week) during which they viewed unique sets of smoking, alcohol,
and neutral/control pictures drawn from existing cue sets and other sources. Each
cue set consisted of eight pictures of each type (i.e., a total of 32 images per type
across the four sessions), with an explicit effort to develop sets with highly similar
content. Alcohol images were tailored to participants’ preferred type of alcoholic
beverage (i.e., beer, wine, liquor). Craving to smoke and craving to drink was rated
for each image. Findings indicated that all cue sets showed strong reliability, with
Cronbach’s alpha ranging from .89 to .98. High alphas were also observed for
average ratings across cue sets (with values ranging from .91 to .98), indicating
reliability between cue sets as well as within. Ratings of smoking craving correlated
with number of cigarettes smoked per day, as well as scores on the Wisconsin
Inventory of Smoking Dependence Motives (WISDM) and the Fagerström Test for
Nicotine Dependence (FTND). Ratings of craving to drink correlated with number
of drinks per week, and scores on the Alcohol Dependence Scale (ADS). These
correlations provide initial evidence of concurrent validity for these image sets. In
light of these results, these picture sets can be considered reliable and valid tools
for the examination of cue reactivity in single or multi-session studies.

CORRESPONDING AUTHOR: Rachel Schassburger, B.S., University of
Pittsburgh, Center for Neuroscience, Neuroscience, 5th and Ruskin Ave,
Pittsburgh, PA 15260, United States, Phone: 5707139136, Email: rls127@pitt.edu

POS2-12

EFFECTS OF BUPROPION VERSUS NRT ON ABSTINENCE
SYMPTOMS: MODERATION BY GENDER AND TRAIT ANGER/
HOSTILITY
David G. Gilbert* and Norka E. Rabinovich, Department of Psychology, Southern
Illinois University, Carbondale
Using highly controlled procedures explicitly designed to accurately characterize
smoking-abstinence symptoms and their modulation by bupropion SR (BUP) and
transdermal nicotine patch (NRT), we aimed to better characterize individual
differences in response to BUP and NRT to assess whether these medications
work by different psychological mechanisms. To accomplish these aims, we
randomly assigned 127 dependent smokers to one of four conditions: (1) bupropion
SR, (2) NRT, (3) placebo, and (4) delayed-quit control. Large financial incentives
were used to maximize sustained abstinence across the 67-day study period.
Approximately 80% of the participants in each group completed the study with
biochemically-verified smoking abstinence. Abstinence symptoms were assessed
with the Profile of Moods States Questionnaire (POMS) and the Shiffman-Jarvik
Withdrawal Questionnaire (SJWQ). For POMS Anger symptoms, a MANCOVA
(Group x Gender x Time with Zuckerman-Kuhlman Personality Questionnaire
(ZKPQ) Anger-Hostility as the covariate) revealed a significant interaction of Group
x Gender x Anger-Hostility, p < 0.05. A follow-up ANOVA and subsequent contrasts
using trichotomized ZKPQ trait Anger-Hostility level revealed that, relative to
placebo: (1) there were no beneficial effects of BUP or NRT in individuals with low
trait Anger-Hostility; (2) NRT reduced POMS Anger symptoms in both men and
women who were at intermediate levels of trait Anger-Hostility; and (3) in women
who were high in trait Anger-Hostility, BUP increased POMS Anger symptoms.
Psychological Withdrawal Symptom scale scores on the SJWQ were significantly
reduced by NRT (p < 0.05), but not by BUP. SJWQ Withdrawal Symptoms were
not moderated by ZKPQ trait Anger-Hostility or by Gender. Overall these findings
are consistent with a growing literature indicating that trait Anger-Hostility is an
important moderator of the effects of nicotine and smoking abstinence symptoms
and that trait Anger-Hostility may be especially important in the moderation of the
efficacy of BUP and NRT in treating anger and hostility mood states associated
with smoking abstinence.

FUNDING: NIH funded, Grant#: AA011157
JUSTIFICATION: To provide a reliable tool for the study of alcohol and smoking
cue reactivity.
CORRESPONDING AUTHOR: Idan Ariel, Moffitt Cancer Center, 13405
Thomasville Circle, Tampa, FL 33617, United States, Phone: 813-745-1753,
Email: idan.ariel@moffitt.org

POS2-11

ADOLESCENT ACQUISITION OF LOW DOSE NICOTINE SELFADMINISTRATION IN RATS
Rachel L. Schassburger*, Tracy T. Smith, Edda Thiels, Eric C. Donny, and Alan F.
Sved, University of Pittsburgh
Of the millions of current daily smokers in the US, the great majority initiated
tobacco use prior to the age of 18. Although national rates of tobacco product
use by adults have declined in recent years, adolescent initiation remains high.
Surveys of human tobacco product use have shown that adolescent females
exhibit increased vulnerability to the initiation of tobacco product use compared to
male counterparts. Nicotine (NIC), the primary psychoactive compound in tobacco
products, has primary rewarding actions, and also acts to enhance the reinforcing
properties of environmental and non-pharmacological stimuli. The present study
sought to evaluate the acquisition of NIC self-administration (SA) in adolescent
and adult Sprague-Dawley rats in the presence of a mildly reinforcing visual
stimulus (VS; 1-s cue light, 60-s off-set of white house light) or an initially neutral
stimulus that is not itself reinforcing (15-s cue light). Adolescent male and female
rats arrived on post-natal day (P) 21-22, were implanted with jugular vein catheters

FUNDING: National Institute on Drug Abuse Grant R01 DA012289-06A1 awarded
the first author.
JUSTIFICATION: By identifying who benefits least and who benefits most from
different pharmacotherapies for smoking cessation, more effective and individualized treatments may be applied.
CORRESPONDING AUTHOR: David Gilbert, PhD, Professor, Southern Illinois
University, Psychology, 1125 Lincoln Dr., Carbondale, IL 62901-6502, United
States, Phone: 618-534-5679, Fax: 618-453-3563, Email: dgilbert@siu.edu
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JUSTIFICATION: Screening of the pre-immunization B cell repertoire may provide
biomarkers to predict vaccine’s efficacy against drugs of abuse

Ari Kirshenbaum*, Parks Angelique, Jessie Phillips, Jason Stone, Jesse Suhaka,
and Tessa Roy, Saint Michael’s College

CORRESPONDING AUTHOR: Marco Pravetoni, PhD, Assistant Professor,
University of Minnesota, Medicine and Pharmacology, 701 Park Avenue S,
Minneapolis, MN 55403, United States, Phone: 6122327017, Email: prave001@
umn.edu

REINFORCER DEVALUATION IN NICOTINE WITHDRAWAL

Rats chronically exposed to nicotine exhibit dysphoria and amotivation, and
this is a reliable finding in the preclinical literature (e.g., Bauzo & Bruijnzeel, 2012;
Lesage et al., 2006). The objective of the present series of investigations was
to determine whether nicotine-induced amotivation is related to the processes of
incentive learning (Balleine, 1992; 2001) and nAChR occupation. Furthermore,
we sought to determine whether amotivation was sequentially related to the
emergence of somatic symptoms. Sucrose was used to maintain progressiveratio (PR) schedule responding in rats (N = 36). Amotivation was assessed
by PR- schedule performance relative to a pre-nicotine-exposure baseline.
The magnitude and the development of amotivation was witnessed over the
course of 10 consecutive days of nicotine dosing (0.1 or 0.3 mg/kg s.c.), and
somatic symptoms were also assessed across this period of time. PR schedule
performance gradually and successively degraded over the 10 consecutive days,
and the degree of amotivation was relative to dose. Furthermore, the magnitude of
amotivation was also relative to whether sucrose was experienced in the presence
of nicotine (i.e., pre-session nicotine administration) or in the absence of nicotine
(post-session administration). The results suggest that amotivation is a product of
reinforcer (sucrose) devaluation. Furthermore, somatic symptoms did not coincide
with the emergence of nicotine-induced amotivation, and this result may provide
further evidence that somatic and affective symptoms of nicotine withdrawal are
not interrelated phenomenon.

POS2-15

ESTIMATION OF THE AMOUNT OF 210PO RELEASED WITH THE
SOMKE STREAM INTO SMOKER’S LUNGS FROM CIGARETTE
TOBACCO AND SOME SMOKING-PASTES IN SAUDI ARABIA
Mohamed Al-Arifi*, King Saud University, Clinical Pharmacy Department
To estimate the amount of 210Po released with the smoke stream to smoker’s
lungs, 210Po was measured in some types of tobacco, jurak, and mehassel
samples, and in the post-smoking ashes, butts, and water filters. Jurak is a paste
mixture composed of 30% tobacco, 50% molasses, and 20% spices and minced
fruits. Mehassel is a local name of a paste mixture of unknown ratios of tobacco to
spices and minced fruits. Both jurak and mehassel are used for smoking by Shisha
(pipe used for smoking and has a water filter). 210Po activity concentration in
cigarette tobacco, jurak, and mehassel ranged from about 14.7-19.2, 3.1-4.8, and
6.4-8.6 Bq/kg dry weight, respectively, with mean values of about 16.4, 3.8, and
7.2 Bq/kg, respectively. The results indicated that about 68% of the 210Po content
released with the smoke stream in case of cigarette and mehassel samples. This
value was about 40% in jurak samples. The obtained results are discussed in
detail and some conclusions are drawn.

FUNDING: Research reported in this presentation was supported by an Institutional
Development Award (IDeA) from the National Institute of General Medical Sciences
of the National Institutes of Health under grant number 8P20GM103449.

FUNDING: No Funding

JUSTIFICATION: The dysphoria associated with tobacco-use cessation may be
a predictable consequence of reinforcer devaluation, and a recharacterization of
the withdrawal syndrome as a product of aberrant incentive learning may help to
elucidate new opportunities for treatment.

JUSTIFICATION: This research revealed the risk of canecer for smoker due to the
presence of the radioactive isotope Plolonium 210 in the tobaco used for smoking
both ciggaretes and Shisha or hubble bubbble hooka or nargile
CORRESPONDING AUTHOR: Mohamed Al-Arifi, PhD, Associaet Prof., King
Saud University, Clinical Pharmacy, P.O.Box 2457, Riyadg, Saudia Arabia 11451,
Saudi Arabia, Phone: 0096614677354, Fax: 0096614676229, Email: malarifi@
ksu.edu.sa

CORRESPONDING AUTHOR: Ari Kirshenbaum, PhD, Associate Professor, Saint
Michael’s College, Psychology, 1 winooski park ave, colchester, VT 04539, United
States, Phone: 802-654-2846, Email: akirshenbaum@smcvt.edu
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DEVELOPMENT OF B CELL-BASED ASSAYS FOR PREIMMUNIZATION SCREENING OF VACCINE’S EFFICACY AGAINST
NICOTINE

THE DISCRIMINATIVE STIMULUS FUNCTIONS OF NICOTINEALCOHOL SEQUENCES IN RATS
Joesph R. Troisi, II* and Greg LeMay, Department of Psychology, Saint Anselm
College

Marco Pravetoni*1,2, F.I. Carroll3, and Paul Pentel1,2, 1Minneapolis Medical
Research Foundation, 2University of Minnesota, Departments of Medicine and
Pharmacology, 3Research Triangle Institute, Center for Organic and Medicinal
Chemistry

Nicotine (N) and ethanol (E) are frequently self-administered in differing tandem
orders among humans. Using drug discrimination methodology, 32 rats were
trained to discriminate sequential orders of nicotine and ethanol by alternating
food-reinforcement (VI-30 sec) (S+) and non-reinforcement (S-) sessions. For
16 rats (Experiment 1), sessions were occasioned by IP nicotine (0.3 mg/kg)
(N) that was followed, or was preceded by, a 10 min interval of ethanol (1.0 g/
kg) (E). For 8 rats the N->E sequence functioned as S+ on half of the sessions
and the E->N sequence functioned as S- on the remaining intermixed sessions.
The discriminative stimulus roles of the sequences were counterbalanced for the
remaining eight rats. Sixteen other rats (Experiment 2) were trained to discriminate
only one sequence [N->E (n=8) or E->N (n=8)] from sequential administrations of
saline using the same timing intervals. In Experiment 1, there was a significant
difference in responding between the S+ and S- drug sequences [t(15)=2.51;p=.02]
during two separate counterbalanced 5-min non-reinforcement tests. The average
% responding in the S+ sequences was 61 (discrimination index). N and E were
later individually tested (i.e., as preceded or followed by saline) over four 5-min
non-reinforcement tests and shown to produce no consistent stimulus control
over responding. For the rats in Experiment 2, there was a significant difference
in responding between the S+ and S- sequences [t(15)=12.21;p<.001] and the
discrimination index averaged 97%. Responding partially generalized individually
to N and E, but nicotine produced greater stimulus control. These findings suggest
that different drug sequences of nicotine and ethanol (N->E or E->N) can establish
reliable discriminative stimulus control over operant responding and that rats
appear to be sensitive to the order in which nicotine is preceded or followed by
ethanol at doses that have been shown to be equally salient. These results are

Vaccination against nicotine shows efficacy in animal studies, yet clinical
studies did not meet expectations because only fewer immunized subjects
achieve clinically effective serum antibody titers. A barrier to translation is the lack
of pre-vaccination assays or biomarkers that predict the most effective vaccines
or subjects amenable to vaccination. To address this obstacle, we are developing
a fluorescent antigen-based enrichment method paired with flow cytometry to
characterize B cells specific for nicotine haptens in naïve and immunized subjects.
In rats, structurally-close nicotine haptens conjugated to the keyhole limpet
hemocyanin (KLH) carrier protein generated nicotine-specific serum antibodies
that showed different pre-clinical efficacy blocking nicotine distribution to the
brain. We used these nicotine model haptens to test the hypothesis that the preimmunization number of hapten-specific B cells, or their affinity for nicotine, may
correlate with vaccine efficacy. In mice, we found that prior to vaccination naïve
B cells showed higher affinity for the more effective haptens and immunogens.
These early pre-clinical findings suggest that the pre-immunization analysis of
high affinity hapten-specific naïve B cells may provide screening tools to predict
conjugate vaccine clinical efficacy against nicotine.
FUNDING: MMRF Translational Addiction Research Program (Pravetoni)
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discussed in terms of conditional stimulus control among two interoceptive drug
states. The clinical relationship regarding modulation of human smoking and
alcohol consumption will be addressed.

MEDIATORS OF STRESS AND URGE TO SMOKE: AN
EXPERMENTAL INVESTIGATION UTILIZING THE PASAT-C TASK
TO INDUCE NEGATIVE AFFECT IN SMOKERS

FUNDING: This work was supported by New Hampshire IDeA Network of Biological
Research Excellence (NH-INBRE) NIH Grant Number 1P20RR030360-01 from
the INBRE Program of the National Center for Research Resources.

Maria Karekla, Ph.D.*1, Georgia Panayiotou, Ph.D.1, and Carl Lejuez, Ph.D.2,
1
University of Cyprus, 2University of Maryland

JUSTIFICATION: That organisms can discriminate interceptive changes from
nicotine to alcohol and alcohol to nicotine may be important for understanding
poly-drug abuse of nicotine-alcohol combinations; it may also be important for
smoking cessation coupled with reduction or abstinence of alcohol consumption.

Smoking craving is impacted by the presence of environmental and other cues
associated with smoking (Cepeda-Benito & Tiffany, 1996). Research experiments,
usually contacted with adults as part of smoking cessation studies (Britt et al., 2001,
Morissette et al., 2005), present both self-reported and psychological increases in
craving when confronted with smoking-related cues such as laboratory induced
stress (Niaura et al., 2002, Conklin & Tiffnay, 2001). This study aimed to examine
the impact of a laboratory induced negative affective task (PASAT task) on smoking
cravings among a sample of college student smokers (not presently attempting to
quit smoking). The hypothesis was that increased laboratory induced stress will be
associated with increased urges to smoke, but that this link will be mediated by
the degree to which the individual experiences negative affect. It is also suggested
that the association may be mediated by individual difference characteristics,
specifically sensitivity to anxiety-related experiences and the desire to avoid such
unpleasant internal events (i.e., experiential avoidance). Thirty-five participants
(Mage = 20.83, SD = 1.71; 25 female) underwent a stress and frustration induction
procedure (PASAT, Lejuez, Kahler & Brown, 2003) while their physiological
reactions (e.g., skin conductance, heart rate, corrugator) and subjective responses
(e.g., SUDS ratings, Questionnaire of Smoking Urges, PANAS) were monitored.
As level of PASAT-C difficulty increased, so did the participant’s physiologic
(SCR) and subjective responses of stress, negative emotions, and urge to smoke.
Smoking urges were found to increase from pre- to post-test and corresponded
to changes in negative affect, which ANCOVAs showed to be the only significant
mediator of the association between induced stress and smoking cravings
(smoking dependence, anxiety sensitivity, and experiential avoidance did not
mediate this association). Results verified the widely accepted claim that stress is
related to increased urges to smoke and may sustain smoking behaviors through
a model of negative reinforcement.

CORRESPONDING AUTHOR: Joseph R. Troisi 2nd, PhD, Professor of
Psychology, Saint Anselm College, Psychology, 100 St. Anselm Dr., Manchester,
NH 03102, United States, Phone: 603.641.7198, Email: jtroisi@anselm.edu
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THE PERSONAL AUTOMATIC CIGARETTE TRACKER (PACT):
INITIAL VALIDATION AND COMPARISON OF AN INNOVATIVE
SMOKING ASSESSMENT DEVICE WITH TRADITIONAL PUFF
TOPOGRAPHY ASSESSMENT
Julie C. Gass*1, Lisa J. Germeroth1, Paulo Lopez-Meyer, Ph.D.2, Yogendra Patil2,
Edward Sazonov, Ph.D.2, and Stephen T. Tiffany, Ph.D.1, 1University at Buffalo,
SUNY, 2University of Alabama,
The Personal Automatic Cigarette Tracker (PACT) device uses innovative
technology to monitor smoking behavior for extended periods in free-living
conditions. This non-invasive wearable system, attached to an adjustable
garment, relies on breathing and hand-to-mouth gestures to collect several
cigarette smoking topography variables, including puff duration and interpuff
interval. The Clinical Research Support System (CReSS pocket), often viewed
as the “gold standard” of puff topography devices, is restricted to puffing behavior
generated by the mouth. Smoke exposure that occurs after air is no longer drawn
through the cigarette, such as smoke holding, cannot be assessed by the CReSS.
PACT allows researchers to determine the duration of time that a person holds
smoke in his or her lungs, which contributes to a more comprehensive estimate
of smoke exposure. In this pilot study, daily smokers (n = 30) were outfitted with
the PACT device and smoked four cigarettes over the course of two sessions in
the laboratory: two with the CReSS pocket and two without. Preliminary analyses
revealed that, on variables shared by CReSS and PACT, both devices produced
highly comparable data; at both sessions, measures of puff number (rs = 0.84
and 0.91, ps <.001), puff duration (rs = 0.63 and 0.64, ps <.01), and interpuff
interval (rs = 0.93 and 0.96, ps <.001) were significantly correlated, thereby
supporting the validity of the PACT device. Use of the CReSS did not significantly
alter the way a person smoked cigarettes for any outcome variable. Across the
four cigarettes, PACT detected the amount of time that participants held smoke
in their lungs for each puff (M = 6.5 seconds, SD = 2.2, range = 3.8 – 12.7). This
variable was significantly correlated with expired carbon monoxide (r = 0.46, p
< .05). The CReSS measurement of puff volume was not significantly related to
expired carbon monoxide (r = 0.21; p > .05), suggesting that PACT produces a
puff-level measure of smoke exposure not available through the CReSS. These
data suggest that the PACT system is a feasible and valid way to assess smoking
puff topography. These and other implications of the research will be discussed.

FUNDING: The preparation of this report was supported, in part, by a grant from
the Cyprus Research Promotion Foundation and European Union structural funds
to Maria Karekla, PhD.
JUSTIFICATION: Findings highlight the importance of learning ways to better
deal with stress and negative emotions both as part of preventive and intervention
efforts for smoking cessation.
CORRESPONDING AUTHOR: Maria Karekla, Ph.D., Lecturer and Licensed
Clinical Psychologist, University of Cyprus, Psychology, 65 Kallipoleos Str.,
Nicosia, 1678, Cyprus, Phone: 357 22892100, Fax: 357 22895075, Email:
mkarekla@ucy.ac.cy
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TOBACCO USE AND PERCEIVED STRESS AMONG COLLEGE
FRESHMEN
Joshua C. Gottlieb* and Lee M. Cohen, Texas Tech University

FUNDING: This research was supported by grant R21 DA029222 from the
National Institute on Drug Abuse, National Institutes of Health.

The relationship between smoking and stress is well documented. Specifically,
it has been observed that smokers experiencing stress have a decreased ability
to resist their urges to smoke (Cohen & Lichtenstein, 1990; McKee et al., 2011).
Individuals who smoke also report experiencing increased levels of stress when
they make a quit attempt (Hajek, Taylor, & McRobbie, 2010). Moreover, individuals
who smoke report higher levels of perceived stress when compared to individuals
who have never smoked (Naquin & Gilbert, 1996). While, this relationship has
been clearly established among cigarette smokers, it has not yet been established
among smokeless tobacco users. The purpose of the current study was to examine
differences in the level of perceived stress among college freshmen who smoke
cigarettes or use a smokeless tobacco product. To measure perceived stress, the
10-item Perceived Stress Scale (PSS; Cohen & Williamson, 1988) was used. No
significant differences were observed regarding level of perceived stress across
individuals who use smokeless tobacco and non smokeless tobacco users [F(1,
381) = .47, p = .49]. Further, no significant differences were observed with respect
to the frequency of smokeless tobacco use [F(5, 377) = 2.02, p = .08]. This finding
indicates that the level of perceived stress experienced by daily users was not
different from the level of stress experienced by those that used infrequently. A

JUSTIFICATION: The device and analysis system described in this research allows
for the noninvasive detection of smoking as it occurs in the natural environment
and may be used to monitor smoking treatment outcomes or evaluate natural
smoking patterns.
CORRESPONDING AUTHOR: Stephen Tiffany, Ph.D., Chair, Department of
Psychology, University at Buffalo, SUNY, Psychology, 206 Park Hall, Buffalo, NY
14260, United States, Phone: +1 716-645-0244, Email: stiffany@buffalo.edu
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significant difference was found however, between individuals who smoke and
those who do not smoke [F(1, 381) = 3.86, p = .05]. Significant differences was also
found based on frequency of smoking [F(5, 377) = 2.37, p < .05]. These findings
indicate that individuals who use smokeless tobacco and those who do not may
not differ in levels of perceived stress. Smokers, however, differ significantly from
non-smokers and level of stress is influenced by how much an individual smokes.
Results should be noted by treatment designers and providers that programs
designed for smokeless tobacco cessation based on existing smoking cessation
programs may need to be fully tailored to smokeless tobacco users, including
modules on stress management.

PRENATAL CIGARETTE EXPOSURE AND PARENT
CHARACTERISTICS: IMPACT ON CHILD EXTERNALIZING
BEHAVIOR AT 16 MONTHS
Stephanie Godleski*1,2, Rina D. Eiden1,2, Craig R. Colder2, and Pamela Schuetze3,
1
Research Institute on Addictions, 2University at Buffalo; 3Buffalo State College

Maternal hostility and aggression are associated with persistent smoking
during pregnancy. Further, prenatal cigarette exposure (PCE) and negative parent
behavior both pose risk for later developmental sequelae including inattention,
oppositional behavior, and physical aggression. We examined a conceptual
model in which PCE, parent stress at 2 months of child age, and parent hostility
at 2 months of child age would be inter-related and each subsequently predict
higher levels of child externalizing behavior problems at 16 months. The sample
consisted of 203 mother-infant dyads recruited prenatally and assessed once
in each trimester of pregnancy and at 2 and 16 months of infant age. PCE was
assessed using a combination of self-report, maternal salivary cotinine during
pregnancy, and infant meconium. There were no direct associations between
cigarette exposure (average/day during pregnancy, smoking group status, infant
meconium positive for smoking or not) and externalizing problems. However,
average number of cigarettes smoked per day across the entire pregnancy was
significantly positively associated with parent hostility at 2 months and tended to
be associated with parent stress at 2 months. Further, mothers who smoked during
pregnancy reported significantly higher levels of hostility and tended to have
higher stress at 2 months of child age. Parent hostility and stress at 2 months both
significantly positively predicted child externalizing at 16 months. Together, PCE,
parent hostility, and stress accounted for 9% of the variance in child externalizing.
Results indicate that higher levels of smoking during pregnancy are associated
with higher levels of hostility and potentially higher stress during the early months
of parenting. Parent hostility and stress are then subsequently associated with
future child externalizing problems. In this early stage of development, it may be
that the direct effect of PCE on the development of externalizing problems has
not yet emerged. However, the current findings support the association between
smoking during pregnancy and maternal hostility and reinforce the importance of
parents in the development of externalizing behavior.

FUNDING: No funding.
JUSTIFICATION: Results may inform treatment developers and providers about
the need to fully tailor smokeless tobacco cessation programs to that specific
population rather than using existing smoking cessation protocols.
CORRESPONDING AUTHOR: Joshua Gottlieb, M.A., Texas Tech University,
Dept. of Psychology, MS 42051, Lubbock, TX 79409-2051, United States, Phone:
(806) 834-3644, Email: josh.gottlieb@ttu.edu
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EFFECTS OF SELF-ADMINISTERED NICOTINE ON CHOW AND
SUCROSE INTAKE IN ADULT MALE RATS
Patricia E. Grebenstein*1,2, Danielle Burroughs1, Christine Hernandez1, and
Mark G. LeSage1,3, 1Minneapolis Medical Research Foundation; 2University
of Minnesota Department of Medicine; 3University of Minnesota Department of
Medicine and Psychology
Cigarette smoking is characterized by decreased sweet food preference
and consumption, which is reversed during cessation. These changes in food
intake may mediate weight gain and risk for Type II Diabetes in individuals who
quit smoking. Attempts to model these effects in rodents have been limited to
investigations of noncontingent nicotine administration. The purpose of this
research is to characterize changes in ad libitum chow and sucrose pellet intake
in rats during a 23-h access model of IV nicotine self-administration (NSA). Male
Holtzman rats were placed in operant chambers for 23 hours a day, and were given
ad libitum access to water and either sucrose and chow (S+C group) or chow only
(C group), on an FR1 schedule. Baseline food intake was assessed for a minimum
of 10 days and until stable for at least 5 days. After this baseline period, access
to nicotine was made available on an FR1 schedule for 5 days. Sucrose and/or
chow intake were recorded daily. Total baseline food intake was greater in the S+C
group compared to the C group (t=4.32; p<0.001). The chow intake between the
groups was not significantly different; indicating that increased total food intake in
the S+C group was due to sucrose consumption. Nicotine administration produced
a significant decrease in both chow (t=9.48; p <0.0001) and sucrose (t=30.94;
p<0.0001) intake compared to baseline in the S+C group. Similar decreases were
also observed for chow intake in the C group (t=5.73; p<0.05). Nicotine decreased
total food intake to a greater degree in the S+C group, resulting in similar levels
of total food intake between groups during NSA. In the S+C group, sucrose intake
remained low and stable during NSA, whereas chow intake gradually increased
(significant difference in slope, F=7.93; p<0.05), indicating differential tolerance
to nicotine. NSA decreases sucrose and chow intake in rats, and tolerance to this
appetite suppressant effect of nicotine is dependent on the type of food consumed.
The differential tolerance of intake of different food types to nicotine indicates the
importance of using a varied diet to better understand the effects of nicotine on
food motivation.

FUNDING: Supported by NIDA grant R01 DA019632.
JUSTIFICATION: This study highlights the importance of targeting maternal stress
and hostility for mothers who smoked during pregnancy in order to reduce potential
negative behavioral outcomes for their children.
CORRESPONDING AUTHOR: Stephanie Godleski, Research Institute on
Addictions, 1021 Main Street, Buffalo, NY 14203, United States, Phone:
7168872488, Email: sgodleski@ria.buffalo.edu
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SOCIOSEXUALITY AMONG MALE SMOKELESS TOBACCO
USERS AND NON-USERS IN THEIR FIRST YEAR OF COLLEGE
Joshua C. Gottlieb*, Aaron K. Haslam, Noreen L. Watson, Michael A. Sustaíta,
Nicole L. Harris, and Lee M. Cohen, Texas Tech University
Sociosexuality is defined as an individual’s disposition towards casual,
uncommitted sex (Penke & Asendorpf, 2008). When compared to women, men
report a stronger desire for casual sex and are more comfortable seeking a
variety of sexual partners (Schmitt et al., 2003). Such behaviors are considered
dangerous, as engaging in sex with multiple partners without protection can lead
to HIV/AIDS, other sexually transmitted diseases, and unplanned pregnancies.
Young adult substance users (including college students) are more likely than
other groups to engage in these risky sexual behaviors (Grello, Welsh, & Harper,
2006; Kraft & Rise, 1994; Tapert et al., 2001). While several substances of abuse
have been studied with respect to this relationship, no study to date has specifically
examined the role of smokeless tobacco and risky sexual behaviors. The current
study examined sociosexuality among first year college males (N = 145) who
reported using smokeless tobacco (ST; n = 43) or reported never using ST (NU;
n = 111). The Sociosexual Orientation Inventory – Revised (Penke & Asendorpf,
2008) was used to measure sociosexuality. This scale consists of 9-items as well
as three facets (Behavior, Attitude, Desire) comprised of three items each. A global
sociosexual orientation score that is comprised of all 9 items can also be obtained.
Results indicated that ST users report having sex with more short-term partners
[F(1, 143) = 4.96, p < .05], have a more positive attitude towards having sex with

FUNDING: This grant was supported by NIH/NIDA grant R01-026444
JUSTIFICATION: Nicotine’s specific effects on sweet food intake may mediate
weight gain and risk for Type II Diabetes in individuals who quit smoking.
CORRESPONDING AUTHOR: Patricia Grebenstein, PhD, Postdoctoral Research
Assistant, Minneapolis Medical Research Foundation, Pharmacology/Toxicology,
701 Park Avenue, Minneapolis, MN 55415, United States, Phone: 352-870-8006,
Email: pgrebenstein@mmrf.org
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a short-term partner [F(1, 143) = 7.06, p < .01], and experience a greater level of
arousal shortly after meeting someone [F(1, 143) = 5.54, p < .05]. Further, ST users
reported higher aggregate scores on the attitude [F(1, 143) = 4.21, p < .05] and
global sociosexual orientation [F(1, 143) = 5.97, p < .05] facets, suggesting more
comfort with casual sex. It appears that males who use ST engage in risky sexual
behaviors at a higher rate than those who do not. As such, research examining
these behaviors should assess for ST use in addition to the other substances
already being assessed.

MONOAMINE OXIDASE (MAO) INHIBITION INCREASES
SENSITIVITY TO BOTH THE PRIMARY REINFORCING AND
REINFORCEMENT ENHANCING EFFECTS OF NICOTINE
Tracy T. Smith*, Rachel L. Schassburger, Deanne M. Buffalari, Alan F. Sved, and
Eric C. Donny, University of Pittsburgh

FUNDING: No funding.

Nicotine (NIC) acts as both a primary reinforcer, supporting behaviors that
result in its delivery, and a reinforcement enhancer, increasing the value of other
reinforcers. MAO is partially inhibited in chronic smokers, but the effect of MAO
inhibition on these distinct reinforcement-related properties of NIC is poorly
understood. Rats treated with tranylcypromine (TCP), an irreversible MAO inhibitor,
have higher rates of low-dose NIC self-administration (SA). We used the timing of
the TCP injection to investigate the mechanism behind TCP-induced increase in
NIC SA, because previous data suggested that acute effects of TCP, unrelated to
MAO inhibition, may contribute to the effect of TCP on NIC SA. Rats experienced
daily 1 hr NIC SA sessions (10 ug/kg/inf), and were given an injection of saline or
TCP (1 mg/kg ip), 1- or 23-hr before the session, when TCP’s acute effects are
likely absent. Both TCP groups similarly earned more infusions than the group
receiving saline, consistent with an MAO-dependent effect. We also investigated
the effect of TCP on the NIC dose-response curve for primary reinforcement.
Rats responded (nose-poke) for NIC (dose increased across sessions) and an
initially neutral cue light. Rats received a pre-session injection of TCP or saline.
The dose-response curve for rats receiving TCP was shifted up and to the left;
rats receiving TCP self-administered a lower dose of NIC than rats receiving
saline, indicating that TCP increased sensitivity to the primary reinforcing effect of
NIC. Finally, to investigate the effect of TCP on reinforcement enhancement, rats
responded for a moderately-reinforcing visual stimulus (VS) and received a 1-hr
pre-session injection of TCP or saline, and 5-min pre-session injection of NIC or
saline. Rats receiving both TCP and NIC earned more VS presentations than all
other groups at a low dose of nicotine, indicating that TCP increased sensitivity to
the reinforcement enhancing effects of NIC. Together, these studies suggest that
cigarette constituents causing MAO-inhibition may increase a smoker’s sensitivity
to both the primary reinforcing and reinforcement enhancing effects of NIC.

JUSTIFICATION: Results of the current study can inform clinical researchers
about the need to include smokeless tobacco users in studies that examine risky
sexual behaviors.
CORRESPONDING AUTHOR: Joshua Gottlieb, M.A., Texas Tech University,
Dept. of Psychology, MS 42051, Lubbock, TX 79409-2051, United States, Phone:
(806) 834-3644, Email: josh.gottlieb@ttu.edu
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REACTION TIME TO CRAVING ITEMS AS AN IMPLICIT MEASURE
OF CRAVING RELATED PROCESSES
Lisa J. Germeroth*, Jennifer M. Wray, and Stephen T. Tiffany, University at Buffalo,
The State University of New York
Craving assessments rely predominantly on explicit, self-reports of craving
levels. Some implicit measures of craving, such as psychophysiological and
neurobiological responses, have also been explored. A concern with existing
implicit measures is that they may not directly reflect craving-related processes.
This study examined reaction time to craving items (an implicit measure more
proximal to the craving experience) and the role of uncertainty in responding to
craving items. We evaluated the impact of a cue-reactivity manipulation and level
of nicotine dependence on reaction time and uncertainty, and the associations
between craving level and both reaction time and uncertainty. At each of 5
sessions, cigarette smokers (N = 260; mean age = 25.6) completed a cue-reactivity
procedure (6 smoking, 6 neutral trials). After each cue, participants rated 4 craving
items and reaction time for each item response was assessed. Dependence was
indexed with the Nicotine Addiction Taxon Scale and uncertainty with a measure
of inter-item variability. Faster reaction times and less uncertainty emerged after
neutral relative to smoking cues for nondependent smokers (N = 197) and after
smoking relative to neutral cues for dependent smokers (N = 63). Analyses
indicated quadratic relationships between craving level and both reaction time and
uncertainty regardless of dependence level. This provided evidence of inverted-U
reaction time and uncertainty effects such that smokers had fast reaction times and
less uncertainty when reporting very low or high craving and slower reaction times
and greater uncertainty when reporting moderate craving. Additional analyses
indicated that reaction time and uncertainty were positively correlated. Our results
suggest that reaction time to craving items may reflect certainty in responding.
Fast reaction times and lower uncertainty emerged for nondependent smokers
after neutral cues, which produced very low levels of craving, and for dependent
smokers after smoking cues, which generated very high levels of craving. The
theoretical implications and future validation of this new, implicit index of craving
processing will be discussed.

FUNDING: U54 DA031659 to E.C.D.
JUSTIFICATION: These data provide information about how tobacco constituents
causing MAO inhibition may affect interact with nicotine to increase the reinforcing
potential of cigarettes.
CORRESPONDING AUTHOR: Tracy Smith, M.A., University of Pittsburgh,
Psychology, 210 S Bouquet Street, Pittsburgh, PA 15260, United States, Phone:
4123835899, Email: tgt4@pitt.edu
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INFLUENCES OF CHRONIC USE OF TOBACCO AND KHAT
(CATHA EDULIS) ON SUBJECTIVE SLEEP QUALITY
Motohiro Nakajima, Ph.D.* and Mustafa al’Absi, Ph.D., University of Minnesota
Medical School
Identifying determinants associated with habitual substance abuse is useful
in reducing its harm and minimizing its economic and health care burdens. Khat
(Catha edulis) is a substance widely used in East African and Middle Eastern
countries as well as in immigrant communities in Europe. Khat is commonly used
as an important means of socializing, and is often accompanied by smoking.
While sleep disturbance has been shown to be linked with habitual khat use, no
systematic attempt has been made to test this hypothesis. We used the Arabic
version of the Pittsburgh Sleep Quality Index (PSQI), and conducted a crosssectional study examining subjective sleep quality in 151 (74 female) concurrent
users of tobacco and khat, 141 (76 female) khat-only users, and 92 (52 female)
nonusers in Yemen. Measures on subjective mood were also collected. A series of
ANOVAs and chi-square tests were conducted to test whether tobacco and khat
use were linked with sleep disturbances. The results indicated that concurrent
users and khat-only users showed greater sleep disturbances than nonusers
as assessed by the PSQI global scores (ps < .001). Similar group differences
were found in PSQI component scores such as sleep quality, sleep disturbances,
daytime dysfunction. The PSQI global scores as well as component scores were
correlated with negative and positive mood (ps < .004). In addition, there were
trends of positive associations of the global PSQI scores with reported days of
khat use per week and number of cigarettes smoked per day (ps =.05). These

FUNDING: This research was funded by an NIH grant to S. Tiffany (R01 CA120412)
JUSTIFICATION: This research demonstrates the potential of a new implicit
measure of craving processes that may compliment traditional explicit self-report
measures of craving.
CORRESPONDING AUTHOR: Stephen Tiffany, Ph.D., Chair, Department of
Psychology, University at Buffalo, SUNY, Psychology, 206 Park Hall, Buffalo, NY
14260, United States, Phone: +1 716-645-0244, Email: stiffany@buffalo.edu
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results suggest that tobacco and khat use are associated with deterioration in
subjective sleep quality. Our findings also provide initial support for the use of the
Arabic version of PSQI.

A NOVEL METHOD TO INDUCE NICOTINE DEPENDENCE BY
INTERMITTENT DRUG DELIVERY USING OSMOTIC MINIPUMPS

FUNDING: This work was supported in part by the Fogarty International Research
Collaboration Award (R03TW007219) and by the National Institute for Drug Abuse
under Award Number R21 DA024626.

Julia K. Brynildsen*1, Li-Ming Hsu1, Julie Najar1, D. Bruce Vaupel, Ph.D.1, Hanbing
Lu, Ph.D.1, Yihong Yang, Ph.D.1, Elliot A. Stein, Ph.D.1, and Allison C. Hoffman,
Ph.D.2, 1Neuroimaging Research Branch, National Institute on Drug AbuseIntramural Research Program, NIH/DHHS; 2Addiction Branch, Office of Science,
Center for Tobacco Products, FDA

JUSTIFICATION: Identifying psychosocial determinants associated with habitual
tobacco and khat use are useful in the development of effective prevention and
harm reduction approaches, which could minimize economic and health care
burdens associated with tobacco and khat use.

Osmotic pumps have been routinely used to automatically deliver various drugs
and hormones systemically in preclinical neuroscience models, including rodent
models of nicotine, cocaine, and opiate dependence. However, this continuous
method of drug administration fails to accurately mimic the typical pattern of
nicotine intake in humans and also does not incorporate the rapid nicotinic receptor
alterations that are known to occur in vivo. Intermittent drug delivery in rodents
provides a more authentic model, but requires labor intensive intravenous surgery
as well as instrumentation for and training with passive or self-administration
procedures. In order to determine whether nicotine dependence can be induced
by a simpler intermittent delivery system, rats were implanted (i.p.) with an osmotic
pump attached to a Lynch coil (Lynch et al., 1980), which was filled with alternating
nicotine solution and mineral oil in volumes calculated to deliver a single nicotine
injection every hr for 14 days. Two doses of nicotine (0.1 mg/kg/hr and 0.2 mg/
kg/hr) and saline vehicle were administered (n=6 per group) using a model 2ML4
pump (Alzet). Animals were challenged with mecamylamine (1.5 mg/kg s.c.) and
observed for somatic signs of nicotine withdrawal for 50 min (Malin et al., 1992)
at 7, 14, and 21 days after pump implantation. The summation of these signs
gave a withdrawal score for each rat, which was used to compare the degree of
dependence between treatment groups and time points. A Group x Day ANOVA
revealed a significant main effect of Group, whereby both low and moderate
nicotine dose groups had significantly greater withdrawal scores than the saline
group at 7, 14, and 21 days [F (2, 15) = 8.87, P <0.05]. Though somatic signs
showed a trend for increased scores in a dose-dependent manner, the two nicotine
groups did not significantly differ from one another. To our knowledge, this is the
first study to demonstrate dose-dependent nicotine dependence following noncontinuous delivery via an osmotic pump. Future studies will utilize neuroimaging
methods to investigate functional changes in neural circuitry during dependence
and withdrawal from intermittent nicotine.

CORRESPONDING AUTHOR: Motohiro Nakajima, Ph.D., Assistant Professor,
University of Minnesota Medical School, Biobehavioral Health and Population
Sciences, 1035 University Drive, Duluth, MN 55812, United States, Phone:
(218)726-8349, Email: mnakajim@umn.edu
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AGE MODERATES NICOTINE DEPRIVATION EFFECTS ON
NEURAL MARKERS OF ERROR PROCESSING
David E. Evans, Ph.D.*, Kade G. Jentink, B.S., Jason A. Oliver, M.A., David
A. MacQueen, M.A., and David J. Drobes, Ph.D., Moffitt Cancer Center and
University of South Florida
Cognitive control is diminished amongst nicotine deprived smokers and is
restored by smoking. It has been posited that this restoration of cognitive control
contributes to the reinforcing effects of smoking. A critical aspect of cognitive
control involves the capacity to identify errors, thereby enabling the modification
of subsequent behavior. Amplitude of the error-related negativity (ERN) and error
positivity (Pe) components of the event-related brain potential (ERP) are associated
with earlier and later stages of error processing, respectively. Models of nicotine
self-medication of cognitive control posit that smokers lower in cognitive control
show greater nicotine deprivation induced decrements in cognition. Coincident
with age-related declines in cognitive control, ERN and Pe amplitudes decline
across adulthood. Thus, in addition to examining the direct effects of nicotine
deprivation on neural processing of errors, the present study explored age as a
cognitive control-related moderator of these effects. Nineteen nicotine dependent
18-49 year-old smokers attended two experimental sessions following 12-hour
smoking/nicotine deprivation. In a counterbalanced and doubleblind fashion,
participants smoked nicotine containing cigarettes during one session and placebo
cigarettes during the other. A flanker task that evokes ERN and Pe was completed
by participants at both sessions. Surprisingly, no direct nicotine deprivation effects
on ERN or Pe were found. However, age was shown to moderate the effect of
nicotine deprivation on both ERN and Pe. Older participants exhibited smaller
ERN amplitudes but larger Pe amplitudes during nicotine deprivation, relative to
younger participants. We interpret this pattern of findings as suggesting that during
nicotine deprivation the initial processing of errors is diminished and that later
more elaborative awareness related to processing of errors is enhanced among
older smokers. Failure to flag errors earlier rather than later in the processing
stream may serve as a marker of greater cognitive disruption in response to
nicotine deprivation as a function of age.

FUNDING: Supported by the NIDA-IRP and the FDA Center for Tobacco Products.
JUSTIFICATION: This noncontinuous method of nicotine administration in rodents
closely mimics human smoking behavior and may be used to investigate neurobiological mechanisms of nicotine dependence in the interest of developing more
effective cessation treatments.
CORRESPONDING AUTHOR: Julia Brynildsen, National Institute on Drug Abuse,
Neuroimaging Research Branch, 251 Bayview Blvd, Baltimore, MD 21224, United
States, Phone: 443-740-2634, Email: brynildsenjk@mail.nih.gov
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SEX HORMONES, SALIVARY CORTISOL & SMOKING-RELATED
SYMPTOMATOLOGY IN PREMENOPAUSAL SMOKERS

FUNDING: NIH grants R21 DA027001 and R21 DA024226
CORRESPONDING AUTHOR: D Evans, P.hD., Assistant Professor, Moffitt Cancer
Center, Population Sciences, 4115 E Fowler Ave, Tampa, FL 33617, United States,
Phone: 8137454373, Email: david.evans@moffitt.org

Alicia Allen*, Sharon Allen, Dorothy Hatsukami, and Mustafa al’Absi, University
of Minnesota
While sex hormones (SH), salivary cortisol (CORT), and smoking-related
symptomatology (SRS) have all been implicated as risk factors for smoking
relapse, there is limited research on the association between all three of these
factors. Thus, the goal of this project was to (1) determine the relationship between
SH (progesterone/estradiol ratio [PE] and allopregnanolone [ALLO]) and CORT,
and (2) examine the associations between SH and CORT on SRS during ad
libitum smoking and acute smoking abstinence. Women, ages 18-40, who smoked
≥ 5 cigarettes/day and reported regular menstrual cycles were enrolled in a
controlled cross-over study. Participants completed two testing sessions during
the Follicular and Luteal menstrual phases (order randomly assigned). On the
day before quit participants collected five CORT samples and attended a clinic
visit to provide a blood sample (PE and ALLO) and subjective SRS data. The
following day participants abstained from smoking and attended a clinic visit to
provide subjective SRS data. Analyses included repeated measures randomintercept models. Participants (n=71) were, on average, 29.4±6.9 years old and
smoked 12.3±5.0 cigarettes/day. PE had a positive association with both morning
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CORT and the change in CORT during the day (p<0.001) whereas ALLO had a
negative association with both (p<0.001). Numerous associations were observed
between SH, CORT, and SRS. Most notably, on the day before quit, PE had a
negative association with anticipated relief from negative affect (β=-100.2,
p<0.001), ALLO had a positive association with anticipated relief from negative
affect (β=2.36, p<0.001), and CORT was positively associated with depressive
symptoms (β=0.41, p<0.001). On quit day, PE was positively associated with
positive affect (β=70.8, p<0.001), ALLO was negatively associated with perceived
stress (β=-4.67, p<0.001), and CORT was negatively associated with perceived
stress (β=-1.09, p<0.001). The patterns of associations found here suggest
buffering effects of CORT and ALLO on withdrawal symptoms and reported stress.
Additional research is needed to explore the impact of these relationships on
smoking cessation.

EFFECTS OF MENSTRUAL CYCLE ON CORTISOL RESPONSE
TO STRESS AND WITHDRAWAL SYMPTOMS: COMPARING
SMOKERS AND NONSMOKERS
Motohiro Nakajima, Ph.D.*1, Sharon Allen, M.D., Ph.D.2, Alicia Allen, Ph.D.,
M.P.H.2, Elizabeth Ford, B.A.1, and Mustafa al’Absi, Ph.D.1, 1Department of
Biobehavioral Health and Population Sciences, University of Minnesota Medical
School, 2Department of Family Medicine and Community Health, University of
Minnesota
Accumulating evidence indicates the role of menstrual cycle in severity of
withdrawal symptoms among female smokers. While research has shown that
these smokers report greater withdrawal symptoms in the luteal phase than in
the follicular phase, this hypothesis has not been directly examined in context of
psychobiological stress response. In this study, 37 habitual smokers (mean age =
31.7 years; SD = 11.5) and 17 nonsmokers (31.2 years; SD = 12.6) were asked to
complete a laboratory session which lasted 120 min. In each group, approximately
half of the participants were tested when they were in the follicular phase and the
others were tested in the luteal phase. The laboratory session included resting
baseline, stress (in the order of public speaking, mental arithmetic, and pain
assessments) and recovery periods. Saliva samples were collected at the end
of the baseline, mental arithmetic, pain, and recovery, for the measurement of
cortisol. Self-report mood and withdrawal symptoms were collected at the end of
baseline, stress period, and recovery. A series of repeated measures analysis of
variance (ANOVA) found a significant smoking group x menstrual cycle x sampling
time interaction in cortisol levels (p<.05). Follow-up changes score analysis
indicated attenuated cortisol stress response in the luteal phase group relative
to the follicular phase group in smokers (p<.02); however, this difference was
not found in nonsmokers. There was a menstrual cycle x time effect in reported
distress (p<.05) reflecting greater increase in response to stress in the luteal
phase group than in the follicular phase group for both smokers and nonsmokers.
Also, among smokers, a trend of menstrual cycle by time effect (p=.06) in craving
suggested greater levels during recovery in the luteal than in the follicular phase
groups. Correlational analysis in smokers found inverse relationships of cortisol
with craving and withdrawal symptoms during recovery in the luteal phase group,
but this was not observed in the follicular phase group. These results suggest that
blunted hormonal stress response plays a role in the link between menstrual cycle
and smoking withdrawal symptomatology.

FUNDING: NIH/NIDA R01-DA08075, NIH/NIDA R36-DA032539, and the J.B.
Hawley Award (School of Public Health, University of Minnesota).
CORRESPONDING AUTHOR: Alicia Allen, PhD, Assistant Professor, University
of Minnestoa, Family Medicine & Community Health, 717 Delaware St SE,
Minneapolis, MN 55414, United States, Phone: 612-624-0896, Fax: 612-6244610, Email: alle0299@umn.edu
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TARGETING THE NORADRENERGIC SYSTEM FOR STRESSPRECIPITATED RELAPSE: AN EXAMINATION OF GENDER
DIFFERENCES
Sherry McKee, Ph.D.*, Mehmet Sofuoglu, M.D., Marina Picciotto, Ph.D., Andrea
Weinberger, Ph.D., and Meaghan Lavery, B.A., Yale School of Medicine
Stress and negative affect are recognized as primary mechanisms involved
in the maintenance of, and relapse to, drug use. Emerging evidence identifies
that affect regulation plays an especially critical role in the ability of women to
initiate abstinence and avoid relapse. Targeting stress-reactivity for treatment
development is a critical, yet underdeveloped, area of research which may serve
to increase rates of smoking cessation for women. Preclinical findings support
the hypothesis that noradrenergic pathways are involved in stress-induced
relapse, and that their manipulation may be of potential benefit in the prevention
of stress-related drug relapse. Using our validated human laboratory model to
examine stress-induced smoking, we evaluated whether guanfacine (an alpha2a
agonist) preferentially counteracted stress effects on smoking in women compared
to men. We then evaluated whether guanfacine significantly reduced smoking
behavior during a brief 4-week treatment period. During the treatment phase,
results demonstrated that guanfacine equally reduced smoking in women and
men, but appeared to target gender-sensitive mechanisms. During the laboratory
component, guanfacine preferentially reduced the effect of stress on smoking in
women compared to men. In men compared to women, guanfacine preferentially
reduced smoking-related reinforcement. We will also present results examining
gender differences in mechanisms underlying stress-precipitated smoking
lapse and smoking-related reinforcement (e.g., craving, mood, withdrawal,
cardiovascular reactivity, hypothalamus-pituitary-adrenal axis reactivity,
catecholamines, cognitive function, and ovarian hormones). Results such as these
provide important evidence that targeting gender-sensitive mechanisms is a viable
medication development strategy, and support the further testing of noradrenergic
agents for tobacco dependence.

FUNDING: This work was supported in part by a grant from the National Institute
of Health (R01DA016351 and R01DA027232).
JUSTIFICATION: While research has shown the link between menstrual cycle
and withdrawal symptoms, the role of psychobiological response to stress in this
association has not been investigated.
CORRESPONDING AUTHOR: Motohiro Nakajima, Ph.D., Assistant Professor,
University of Minnesota Medical School, Biobehavioral Health and Population
Sciences, 1035 University Drive, Duluth, MN 55812, United States, Phone:
(218)726-8349, Email: mnakajim@umn.edu
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NICOTINIC RECEPTOR EXPRESSION FOLLOWING CHRONIC
NICOTINE AND/OR VARENICLINE TREATMENT

FUNDING: Supported by NIH grants P50DA033945 (ORWH & NIDA),
R21DA033597, RL1DA024857, UL1DE019586, PL1DA024859, PL1DA024860,
UL1 RR024139

Michael J. Marks, Ph.D.*1, J. Michael McIntosh, M.D.2, Nick C. Ortiz, B.A.1, Emily
E. Simmons, B.S.1, Caitlin A. Short, B.A.1, and Sharon R. Grady, Ph.D.1, 1Institute
for Behavioral Genetics, University of Colorado, Boulder, 2Department of Biology,
University of Utah

CORRESPONDING AUTHOR: Alicia Allen, PhD, Assistant Professor, University
of Minnestoa, Family Medicine & Community Health, 717 Delaware St SE,
Minneapolis, MN 55414, United States, Phone: 612-624-0896, Fax: 612-6244610, Email: alle0299@umn.edu

Varenicline (VAR) is a high affinity partial agonist at alpha4beta2 neuronal
nicotinic receptors (a4b2*-nAChR) with lower affinity but higher agonist activity
at a3b4*-nAChR and a7-nAChR. Chronic treatment of mice with VAR increases
epibatidine (EPI) binding similar to chronic nicotine (NIC) (Turner et al, Nic Tob Res
13:41-46, 2011). Inasmuch as VAR interacts with several nAChR subtypes, we
examined the effect of chronic treatment with NIC (1 mg/kg/hr), VAR (0.2 mg/kg/
hr), and NIC plus VAR on multiple nAChR subtypes. C57BL/6 mice were implanted
with jugular catheters; drugs were administered by constant infusion for 10 days.
Brains were frozen for subsequent sectioning and autoradiographic analysis of
total [125I]EPI binding (primarily a4b2-nAChR sites), cytisine-resistant (non
a4b2-nAChR sites) [125I]EPI binding, [125I]-a-bungarotoxin (BGT), a7-nAChR
sites) and [125I]-a-conotoxin MII binding (MII, primarily a6b2*-nAChR sites).
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Total [125I]EPI binding was increased following either NIC or VAR; the extent of
increase varied among brain regions. Little additional increase was observed after
both drugs. Chronic NIC had little effect on putative α3β4*-nAChR sites, while
noticeable increases in these sites were seen following VAR and the VAR-like
pattern persisted for mice treated with both drugs. Little change in BGT binding was
observed following NIC, but some region-specific increases in BGT binding were
observed following VAR. The pattern of BGT binding after both drugs resembled
that observed for NIC with little change in expression of a7-nAChR binding sites.
The density of MII sites tended to decrease following either drug with greater
decrease following both drugs. This NIC-induced decrease in a6b2*-nAChR sites
has been reported previously for both mouse and rat striatum (Perez et al., Mol
Pharmacol 74:844-853, 2008). While response to chronic exposure to NIC and/or
VAR show some similarities, VAR appears to affect a more diverse population of
nAChR subtypes including a3b4*-nAChR and a7-nAChR, than does NIC alone.
These different responses may underlie some of the subtle behavioral differences
between NIC and VAR.

EFFECTS OF SELF-CONTROL DEPLETION AND NICOTINE
DEPRIVATION ON BEHAVIORAL ECONOMIC INDICES AND
LAPSE/RELAPSE BEHAVIOR

Bryan W. Heckman, M.A.*, Nicole S. Marquinez, B.S., David A. MacQueen, M.A.,
Brittany H. Anderson, Catherine A. Lim, Marian E. Osimen, Mannette Joseph,
Caylen D. Hanshaw, Maria E. Tsambarlis, Amanda L. Brennan, and Thomas H.
Brandon, Ph.D., University of South Florida and H. Lee Moffitt Cancer Center &
Research Institute
The need to understand the reinforcing properties of smoking and potential
precipitants of relapse is exemplified by evidence that relapse rates exceed 90%.
The Self-Control Strength model may offer insight, which proposes that self-control
is dependent upon limited resources and susceptible to fatigue (e.g., coping with
craving). Indeed, there is clear empirical support that engaging in a task that
requires self-control (e.g., emotional suppression), relative to a comparable control
(e.g., acting naturally), results in performance decrements on subsequent selfcontrol tasks. The primary goal of the current study was to test whether self-control
depletion (SCD) may serve as a novel antecedent for smoking lapse/relapse
behavior, using a validated laboratory analogue task that requires self-control to
resist smoking (McKee, 2006). We also aimed to compare SCD effects to those of
a well-established relapse precipitant (i.e., nicotine deprivation), and test craving
and behavioral economic indices as mechanisms for increased smoking behavior.
METHOD: We used a 2 X 2 (12-hour deprivation vs. no deprivation; SCD vs. no
SCD), crossed-factorial, between-subjects design (N=128 smokers; CPD M=20.1;
51% Female). Post-manipulation assessments included: craving, cigarette
demand, delay discounting, and smoking lapse/relapse behavior (i.e., latency
and consumption). RESULTS: Replicating prior research, nicotine deprivation
significantly increased craving, demand, discounting, and lapse behavior (ps <
.05). Furthermore, craving was the only mediator of deprivation effects on lapse
behavior (i.e., greater craving led to decreased latency). Finally, the primary
hypothesis of the study was supported, as SCD increased lapse behavior (p =
.04). Interestingly, this brief manipulation and the 12-hour nicotine deprivation
manipulation had similar effect sizes on lapse behavior (d’s=.39 and .40). However,
no main effects were found for SCD on putative mediators (i.e., craving, demand,
discounting). CONCLUSIONS: SCD appears to play in important role in smoking
behavior and may be a viable candidate for intervention, but the mechanisms
through which it acts should be further delineated.

FUNDING: Funding comes from the National Institutes of Health, National Institute
on Drug Abuse with the following grants R01 DA012242, P30 DA015663 and U19
DA019375
JUSTIFICATION: Since varenicline is a widely used smoking cessation agent,
examination of its effects following chronic treatment on nicotinic receptors in
comparison to that of nicotine will increase understanding of its properties.
CORRESPONDING AUTHOR: Michael Marks, Ph.D., Senior Research Associate,
Research Professor, University of Colorado, Institute for Behavioral Genetics,
1480 30th St., Boulder, CO 80303, United States, Phone: 1-303-492-9677, Fax:
1-303-492-8063, Email: marksm@colorado.edu
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USING A COMBINATION THERAPY WITH N-ACETYLCYSTEINE
AND VARENICLINE TO INHIBIT CUE-INDUCED NICOTINE
RELAPSE
Cassandra D. Gipson*1, Nicholas Allen1, Erin McClure1, Kevin Gray1, Brett
Froeliger1, and Peter W. Kalivas1, 1Medical University of South Carolina
Cigarette smoking is a leading cause of preventable death, and addiction to
nicotine produces long-lasting, stable changes in brain synaptic physiology that
might contribute to the vulnerability to relapse. While targeting glutamatergic
signaling has shown somewhat effective in preventing cocaine relapse, there
is limited utilization of compounds targeting the dysregulation of glutamatergic
signaling in promoting smoking cessation. As well, existing smoking cessation
treatments are insufficient as relapse rates remain high. Thus, we examined the
efficacy of a glutamatergic (the antioxidant N-Acetylcysteine; NAC) and a nicotine
replacement agent (varenicline) in reducing both nicotine self-administration and
reinstatement of cue-induced nicotine seeking in a preclinical model nicotine
relapse. Compared to either compound alone, we found that the combination of
NAC (10 or 30 mg/kg, i.p.) plus varenicline (1 or 3 mg/kg, i.p.) further inhibited
both nicotine self-administration and cued nicotine seeking. These results show
that a combination therapy with NAC and varenicline may be an important
pharmacotherapeutic avenue in reducing nicotine relapse.

FUNDING: This project was supported by Grant No. F31 DA033058 awarded to
Bryan W. Heckman by the National Institute on Drug Abuse.
JUSTIFICATION: Coping with various stressors/demands may limit the ability to
resist smoking.
CORRESPONDING AUTHOR: Bryan Heckman, M.A., University of South Florida,
4202 E. Fowler Avenue, PCD4118G, Tampa, FL 33620, United States, Phone:
717-951-1275, Email: bryanheckman@gmail.com
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PREDICTING CIGARETTE SELF-ADMINISTRATION USING
NICOTINE PHARMACOLOGY AND NON-PHARMACOLOGICAL
COMPONENTS OF A NICOTINE REPLACEMENT THERAPY

FUNDING: DA033690 (CDG), DA012513 (PWK), DA015369 (PWK)
JUSTIFICATION: This study has the potential to reveal novel pharmacotherapeutic strategies in preventing nicotine relapse.

Hera E. Schlagintweit*1, Kimberley P. Good1,2, and Sean P. Barrett1,2, 1Department
of Psychology and Neuroscience, Dalhousie University, 2Department of Psychiatry,
Dalhousie University, Halifax, Nova Scotia, Canada

CORRESPONDING AUTHOR: Cassandra Gipson, Ph.D., Post-Doctoral Fellow,
Medical University of South Carolina, Neurosciences, 173 Ashley Ave., BSB 403,
Charleston, SC 29425, United States, Phone: 8438762246, Email: cdgipson@
gmail.com

Objective: The effectiveness of nicotine replacement therapies (NRTs) as
smoking cessation aids is often considered to stem from nicotine’s ability to
alleviate craving and withdrawal. However, non-pharmacological components,
such as smoking history and beliefs about the effectiveness of NRTs, may
also contribute to changes in smoking behaviour resulting from NRT use. The
aim of this study was to assess the extent to which nicotine pharmacology and
non-pharmacological factors were predictive of cigarette smoking behaviour
following the administration of nicotine and placebo lozenges. Method: 41 NRT
naïve daily non-treatment seeking smokers (20 male) were informed that they
received a 4mg nicotine lozenge after overnight smoking abstinence. Half the
study participants (n=20) received a nicotine-containing lozenge and the other half
received a pharmacologically inert placebo lozenge. Thirty minutes after lozenge
consumption, participants were allotted an hour to self-administer their preferred
brand of cigarettes using a progressive ratio task, in which puffs were earned through
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repeated button presses. Multiple regressions were used to predict cigarette selfadministration from gender, nicotine consumption, age of first cigarette, number of
cigarettes smoked/day, Fagerstrom Test for Nicotine Dependence score, years as
a daily smoker, and a-priori beliefs regarding the effectiveness of NRTs. Results:
Beliefs regarding the effectiveness of NRTs uniquely predicted breakpoint (number
of button presses required to earn the final puff; r2=0.47, F(7,33)=4.20, p=0.002)
and number of puffs self-administered (r2=0.55, F(7,33)=5.82, p<0.001) during
the progressive ratio task, such that stronger beliefs about the effectiveness of
NRTs were associated with a lower breakpoint and lower number of puffs selfadministered. Conclusions: Findings suggest that varying beliefs regarding the
effectiveness of NRTs can predict subsequent smoking behaviour following the
administration of a lozenge purported to contain nicotine regardless of its actual
nicotine content and raise the possibility that such beliefs could impact smoking
cessation outcomes aided by NRTs.

smoking status and mood disorder diagnosis as a discovery-phase experiment to
identify novel targets for future neurophamacological evaluation.
CORRESPONDING AUTHOR: Tristan McClure-Begley, Ph.D., Research Fellow,
University of Colorado, Pharmacology, 1480 30th st, Boulder, CO 80303, United
States, Phone: 303-492-8844, Email: mcclureb@colorado.edu
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RNA DEEP SEQUENCING ANALYSIS REVEALS THAT NICOTINE
RESTORES IMPAIRED GENE EXPRESSION BY VIRAL PROTEINS
IN THE BRAINS OF HIV-1 TRANSGENIC RATS
Junran Cao, Shaolin Wang, Tanseli Nesil, and Ming D. Li*, Department of
Psychiatry and Neurobehavioral Sciences, University of Virginia

FUNDING: This study was funded by a discovery grant from the Natural Sciences
and Engineering Research Council of Canada.
JUSTIFICATION: This research hopes to contribute toward an improved understanding of factors impact responses to nicotine lozenges.

Persons infected with HIV-1 often develop neurologic disorders despite
receiving highly active anti-retroviral therapy. Although the underlying mechanism
is largely undetermined, our previous RNA-seq-based study showed that the
expression of many genes was altered in the central nervous system (CNS) of
HIV-1 transgenic (HIV-1Tg) rats. Because nicotine, a natural agonist of nicotinic
acetylcholine receptors, exhibits a neuroprotective effect, we presently tested the
hypothesis that nicotine restores the expression of altered genes in the CNS of
HIV-1Tg rats. Adult male HIV-1Tg and F344 control strain rats were injected with
either nicotine (0.25 mg/kg) or saline subcutaneously twice a day for 17 days.
Gene expression in the prefrontal cortex (PFC), dorsal hippocampus (HIP), and
dorsal striatum (STR) was evaluated using the RNA deep sequencing technique.
We found that about 20% of the altered genes in the HIV-1Tg rat were affected by
nicotine in each brain region, with the expression of most restored. Analysis of the
restored genes showed distinct pathways corrected by nicotine in different brain
regions of HIV-1Tg rats. Specifically, the two most significantly restored pathways
were Wnt/β-catenin signaling and ephrin B signaling in the PFC, cAMP-responsive
element-binding protein (CREB) signaling and glutathione metabolism pathway
in the HIP, and tricarboxylic acid (TCA) cycle and calcium signaling in the STR.
Together, our findings indicate that cholinergic modulators such as nicotine have
beneficial effects on HIV-1-induced neurologic deficits.

CORRESPONDING AUTHOR: Sean Barrett, PhD Clinical Psychology, Associate
Professor, Dalhousie University, Psychology and Neuroscience, Life Sciences
Centre, Halifax, NS B3H4R2, Canada, Phone: 902494 3417, Email: Sean.
Barrett@dal.ca
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A PROTEOMIC APPROACH TO IDENTIFY β2* NICOTINIC
ACETYLCHOLINE RECEPTOR INTERACTING PROTEINS IN
HUMAN TEMPORAL CORTEX FROM INDIVIDUALS WITH MOOD
DISORDERS
T.D. McClure-Begley*1,2, K.L. Stone3, M.A. Ehringer1,4, J. Lindstrom5, I. Esterlis6,
and M.R. Picciotto6, 1Institute for Behavioral Genetics, University of Colorado,
2
Department of Pharmacology, University of Colorado Health Science Center,
Aurora, CO, 3W.M. Keck Biotechnology Resource Laboratory, Yale University
School of Medicine, 4Department of Integrative Physiology, University of Colorado,
5
Department of Neurosciences, Medical School of the University of Pennsylvania,
6
Department of Psychiatry, Yale University School of Medicine

FUNDING: This study was supported by NIH grant DA026356.
JUSTIFICATION: This study will inform how nicotine may impact learning and
memory in HIV-1 infected patients.

Neuronal nicotinic acetylcholine receptors (nAChRs) containing β2 subunits
represent the principal class of ionotropic neurotransmitter receptors in the
central nervous system (CNS) with high affinity for acetylcholine (ACh). β2*
nAChRs are also the primary interface for nicotine in the CNS, and are directly
responsible for many of the behavioral consequences associated with both
acute and chronic nicotine exposure. Cholinergic neurotransmission mediated
by nAChRs is involved with a number of neuropsychological conditions, including
mood disorders. Several studies have demonstrated that nAChR accessibility is
limited in human subjects with major depressive disorder and that individuals in a
depressive cycle of bipolar disorder present with elevated cholinergic tone in the
CNS. This shift appears without any apparent change in nAChR expression or
acetylcholinesterase activity, indicating that mood disorders may alter functional
regulation of β2* nAChRs. Moreover, epidemiological research has established
significant comorbidity of nicotine dependence and mood disorders. Since
cholinergic neurobiology has been clearly implicated in both nicotine dependence
and mood disorders, we examined the expression of β2* nAChRs and their coimmunopurified proteins in post mortem samples of temporal cortex from four
distinct groups: (1) nonsmokers, no mood disorder diagnosis; (2) smokers, no
mood disorder diagnosis; (3) nonsmokers, mood disorder; (4) smokers, mood
disorder. We identified several classes of proteins that reliably co-purified with β2*
nAChRs and then stratified their expression based on quantified β2 nAChR protein
abundance to establish ratios of protein interaction on a per-receptor basis. We
identified dynamic regulation of measured abundances of sets of proteins whose
expression was significantly affected by smoking status, mood disorder, and
smoking x mood disorder, as well as proteins unique to each sample group. This
study represents the first use of quantitative proteomics to map human β2* nAChR
expression and interactions impacted by cholinergic dysregulation as a function of
smoking and/or mood disorder phenotypes.

CORRESPONDING AUTHOR: Ming Li, Phd, Professor, University of Virginia,
Psychiatry and NB Sciences, 1670 Discovery Drive, Charlottesville, VA 22911,
United States, Phone: 4342430570, Fax: 4349737031, Email: ml2km@virginia.
edu
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THE EFFECT OF ORAL NICOTINE CONSUMPTION ON THE
DEVELOPMENT OF ETHANOL-INDUCED CONDITIONED PLACE
PREFERENCE IN DBA/2J MICE
Noah R. Gubner*1 and Tamara J. Phillips1,2, 1Department of Behavioral
Neuroscience, Portland Alcohol Research Center, Oregon Health & Science
University, 2Portland VA Medical Center
Nicotine (NIC)-containing tobacco products and alcohol (ethanol, EtOH) share
a high rate of co-abuse. We tested the hypothesis that continuous exposure to
NIC, through the drinking water, would enhance the development of an EtOHinduced conditioned place preference (CPP). This experiment was based on a
study which found that oral NIC increased the development of a cocaine-induced
CPP. Our study used a standard CPP procedure, where specific environmental
stimuli (floor type) were paired with EtOH (1 g/kg) or vehicle and preference for
the drug-associated cues was then determined. These studies were performed in
group housed DBA/2J mice, an inbred strain that develops robust EtOH-induced
CPP. Starting seven days before CPP testing, mice were given continuous (24hr)
access to one of two drinking conditions, water or NIC (50 ug /ml tap water). Mice
had continuous access to these solutions on all days including CPP training and
testing days. They consumed 0.82 mg NIC/kg/day on average. There were 6
drug and 6 saline conditioning sessions and CPP was assessed after every 4
conditioning sessions (3 preference tests). Both the water and NIC drinking groups
developed significant but similar CPP to 1 g/kg EtOH. These results did not support
our hypothesis that NIC in the drinking water would enhance the development of

FUNDING: DA14241, DA018343, AA007464, NS011323, AA017889
JUSTIFICATION: We investigated the identity and dynamic regulation of high
affinity nAChRs and associated proteins across a cohort of samples varied by
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EtOH-induced CPP in DBA/2J mice. This result is in contrast to the published
data for NIC and cocaine, which showed enhancement of COC-induced CPP in
NIC drinking C57BL/6J mice (Levine et al., 2011, Sci Transl Med 3: 107-109). It is
possible that the effects of NIC drinking are cocaine-specific or dependent upon
genotype, or that higher levels of NIC consumption are needed to see effects on
ethanol-induced CPP.
FUNDING: Support: Department
R24AA020245, and F31AA020732.
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possession of e-cigarettes by minors as of June, 2013. While this may be enforced
in stores, online compliance is unclear. Our goal was to evaluate the accessibility
of e-cigarettes via websites and purchases by minors. Materials and Methods:
In June, 2013, we accessed a random convenient sample of 120 US websites
selling e-cigarettes, accessed using the Google search engine with the keyword
‘e-cigarette online’. We assessed them on specific categories: pop-ups requiring
age certification, terms and conditions, required date of birth and/or registration
at checkout, and advertisements targeted toward minors, such that individuals
appearing to be minors were shown using the products. Two students, both age
17 from New York State, attempted to purchase the products. Results: Most
websites (104; 87%) included a warning regarding underage usage. We found
that 32 (27%) websites had pop-ups requiring age verification (by providing date
or year of birth), 34 (28%) had age restrictions listed in their terms and conditions,
45 (38%) required date of birth and 37 (31%) required registration with date of
birth at checkout, and 33 (28%) had ads targeted toward minors. Minors were
able to successfully purchase e-cigarettes from 76 (63%) websites. Conclusions:
While most US websites warned of underage use, minors were still able to
purchase e-cigarettes in more than half of their attempts. Greater enforcement of
age restrictions and age verification would be effective in decreasing adolescents’
access to e-cigarettes and inhibiting progression to tobacco use.

P60AA010760,

JUSTIFICATION: This study examines the combined effect of nicotine and ethanol
on drug reward-related behavior with the goal of understanding why these drugs
share such a high rate of co-morbid use.
CORRESPONDING AUTHOR: Noah Gubner, B.A., Oregon Health & Science
University, Behavioral Neuroscience, 4031 SE Boise St., Portland, OR 97202,
United States, Phone: 360-840-5868, Email: gubnern@ohsu.edu
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CONSISTENCY OF LABELED NICOTINE CONTENT IN
ELECTRONIC CIGARETTES: REGULATORY CHALLENGES

FUNDING: This work was supported by Roswell Park Cancer Institute, National
Cancer Institute (NCI) grant #P30 CA016056, NCI CURE Supplement (LL), and
JP Morgan Chase (SR).

Skyler Reinhardt, and Maciej L. Goniewicz, Ph.D.*, Roswell Park Cancer Institute

JUSTIFICATION: The findings of this study will inform regulators about the need of
preventing adolescents¬í access to e-cigarettes.

Significance: Electronic cigarettes (e-cigarettes) are new nicotine-delivery
devices that utilize vaporization of nicotine solution in place of tobacco combustion.
Currently, the Food and Drug Administration (FDA) does not regulate e-cigarettes
though it is anticipated that this status will change. New regulations would require
accurate labeling of nicotine content in e-cigarette refill solutions. Our goal was
to measure the actual nicotine concentrations of various refill solution brands
and compare the results with labeled values. Materials and Methods: Thirty-two
e-cigarette refill solutions were purchased from online vendors located in the
U.S. From each product, 10 μl samples were taken and diluted with methanol
following the addition of quinoline as an internal standard. The solutions were
then analyzed using gas chromatography with a nitrogen-phosphorous detector.
We calculated the amounts of nicotine and compared with the labeled nicotine
content in each product. Results: The determined nicotine concentrations ranged
from 0.5 (detection limit) to 37 mg/ml. In the three samples that were labeled
nicotine-free, traceable amounts of nicotine were found. Discrepancies with
labeled content were between -92% and +103%. One in four products differed
in nicotine concentration by more than 20% with its labeled value. Conclusions:
The labeling of nicotine content on e-cigarette refill solutions is accurate in most
cases. However, packaging that is misleading to consumers is also present and
can cause involuntary exposure to high doses of nicotine. Possibly due to poor
manufacturing practices, nicotine can be present in solutions labeled as nicotinefree. Consequently, the FDA may enforce accurate labeling of nicotine content in
e-cigarettes.

CORRESPONDING AUTHOR: Maciej Goniewicz, Ph.D., Assistant Professor,
Roswell Park Cancer Institute, Department of Health Behavior, Elm and Carlton
Streets, Buffalo, NY 14263, United States, Phone: 7168458541, Fax: 7168451265,
Email: maciej.goniewicz@roswellpark.org
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DEVELOPMENT AND INITIAL VALIDATION OF MEASURES
ASSESSING ATTITUDES TOWARD CONTRABAND TOBACCO
Sarah E. Adkison, M.A.1, Richard J. O’Connor, Ph.D., Michael Chaiton, Ph.D.2, and
Robert Schwartz, Ph.D.1, 1Roswell Park Cancer Institute, 2University of Toronto
Background: As regulation of tobacco products tightens, the possibility for illicit
markets to develop may increase. Therefore, it is important to generate knowledge
about when and why people choose to purchase and use contraband tobacco
(CT), that is, tobacco obtained outside regulated markets and/or purchased without
appropriate taxation. At present, research on attitudes toward and correlates of CT
use has been limited due to a dearth of validated measures. Methods: In May,
2013, a pilot survey was administered via Amazon Mechanical Turk among 483
respondents in the US and Canada to assess prevalence of CT use and evaluate
the internal consistency and validity of proposed contraband attitude measures.
Respondents were classified as having purchased CT if they directly indicated
purchase of CT, reported having purchased smuggled or stolen cigarettes,
obtained cigarettes from another non-retail source, or purchased cigarettes
on an Indian Reservation or out of their home country. Results: Prevalence of
having purchased CT was high (40.6%) and more likely among males (M:50.2%,
F:30.7%; p<0.000). T-tests indicated CT purchasers were significantly more likely
to report higher subjective norms supportive of counterfeit products, higher levels
of behavioral intentions toward purchasing counterfeit products, lower perceived
risk associated with these products, and to have more positive attitudes toward
contraband cigarettes. EFA showed dimensionality was present for 5 of the
proposed measures to assess CT attitudes and CFA indicated the measures
provided a good fit for the data (CFI 0.979, RMSEA 0.042). Each measure had a
high internal consistency (α: 0.77-0.94). Measurement invariance was established
across sex, CT purchase behaviors, and performance on the social desirability
scale suggesting that the same construct was measured across groups. In
addition, convergent (AVE: 0.537-0.843) and discriminant validity (AVE>ASV for
each construct) were present. Conclusions: The proposed measures effectively
captured differences between CT buyers and non-buyers and tap into varying
attitudinal elements that may be associated with an intention to purchase these
products.

FUNDING: This work was supported by Roswell Park Cancer Institute, National
Cancer Institute (NCI) grant #P30 CA016056, and JP Morgan Chase (SR).
JUSTIFICATION: The findings of this study might be used by regulatory agencies
(FDA) to implement standards for accurate labeling new nicotine-containing
products like e-cigarettes.
CORRESPONDING AUTHOR: Maciej Goniewicz, Ph.D., Assistant Professor,
Roswell Park Cancer Institute, Department of Health Behavior, Elm and Carlton
Streets, Buffalo, NY 14263, United States, Phone: 7168458541, Fax: 7168451265,
Email: maciej.goniewicz@roswellpark.org
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EASE OF ACCESS BY MINORS IN PURCHASING ELECTRONIC
CIGARETTES FROM US WEBSITES
Lily Lee, Skyler Reinhardt, Maansi Bansal-Travers, Ph.D., and Maciej L. Goniewicz,
Ph.D.*, Roswell Park Cancer Institute
Significance: Electronic cigarettes (e-cigarettes) are new devices that deliver
addictive nicotine. It is suggested that they are potentially hazardous to minors
(under 18 years old) by serving as a gateway to cigarette smoking or other
tobacco use. Due to their resemblance to traditional cigarettes, they may increase
normalization of cigarette smoking and inhibit tobacco control efforts. Over 30 of
the 50 states in the US have enacted legislation prohibiting the purchase and/or

FUNDING: Funded by National Cancer Institute (NCI) grant #P30 CA016056
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JUSTIFICATION: The proposed measures tap into varying attitudinal elements
that may be associated with an intention to purchase contraband tobacco and
inform policy to prevent the development of illicit markets.

USE OF DISTRIBUTED LABOR TECHNOLOGY TO MEASURE
COMPLIANCE WITH A SMOKE-FREE SIGNAGE REGULATION

CORRESPONDING AUTHOR: Sarah Adkison, MA, Roswell Park Cancer Institute,
Health Behavior, Elm & Carlton Streets, Buffalo, NY 14263, United States, Phone:
716-845-8304, Email: sarah.adkison@roswellpark.org

M. Justin Byron, M.H.S., Ph.D.*1 and Jennifer Pearson, Ph.D., M.P.H.2, 1Johns
Hopkins Bloomberg School of Public Health, 2American Legacy Foundation,
Washington, DC
The monitoring of compliance with smoke-free laws in large cities can be a
labor-intensive and expensive process, especially challenging in low- and middleincome countries. In 2009, Bogor City passed the first comprehensive smoke-free
law in Indonesia. One component of the law requires that all 3,412 of the city’s
public transportation mini-buses be smoke-free and display an official smoke-free
sticker on their entry door. In this study, we piloted a new technology to measure
compliance with the signage requirement on the mini-buses. We took photographs
of the doors of all passing mini-buses at a busy intersection for 30 minutes. We
then used a distributed labor system, Amazon Mechanical Turk (AMT) to analyze
the photos. AMT is an internet-based service which employs people internationally
to engage in small tasks. We asked the AMT workers to code the photos for the
placement of the smoke-free sticker and to indicate whether the sticker was torn,
covered, or otherwise obscured. We analyzed 139 images for this study. AMT
workers coded the placement and visibility of the stickers. The returned data was
easily analyzable, and the cost for the project was nominal. Accuracy of the coding,
as checked manually by researchers, was sufficient. In this proof-of-concept test,
AMT was successfully used to analyze photos for basic characteristics.

POS2-43

ARE MOVIES WITH TOBACCO, ALCOHOL, DRUGS, SEX AND
VIOLENCE RATED FOR YOUTH?: A COMPARISON OF RATING
SYSTEMS IN ARGENTINA, BRAZIL, MEXICO, AND THE UNITED
STATES
James F. Thrasher, Ph.D.1,2, James D. Sargent, M.D.3, Rosa Vargas, M.A.4, Sandra
Braun, M.D.5, Tonatiuh Barrientos-Gutierrez, Ph.D.2,6, Eric L. Sevigny, Ph.D.7,
Deborah L. Billings, Ph.D.1, Edna Arillo-Santillán, Ph.D.2, Ashley Navarro, M.P.H.1,
James Hardin, Ph.D.8, and Rosaura Pérez-Hernández, M.Sc.*2, 1Arnold School
of Public Health, University of South Carolina, 2Center for Population Health
Research, National Institute of Public Health, Cuernavaca, Mexico, 3Norris Cotton
Cancer Center, Dartmouth Medical School, 4Instituto Nacional de Cancer, Rio de
Janeiro, Brasil, 5Hospital de Clinicas, University of Buenos Aires, Buenos Aires,
Argentina, 6 Department of Epidemiology, University of Michigan, 7Department of
Criminology and Criminal Justice, University of South Carolina, 8Department of
Epidemiology & Biostatistics, University of South Carolina

FUNDING: No funding.
JUSTIFICATION: The AMT tool is inexpensive and accurate, and easily scales
up for larger analysis projects, and therefore may have a role in both academic
research and public health practice.

Background: The degree of concordance between the US and Latin American
rating systems with respect to tobacco and associated youth risk behaviors such
as drug use, alcohol use, sex, and violence is unknown. This study aimed to
determine between-country differences and changes over time in the portrayal of
youth risk behaviors in films rated for youth in Argentina, Brazil, Mexico, and the
United States in order to understand how between-country differences in rating
systems affects potential youth exposure to these risk behaviors in each country.
Methods: Content and ratings were analyzed for 362 films that were popular
across all four countries from 2002-2009. Country-specific ratings were classified
as either youth or adult, and Generalized Estimating Equations were used to
determine between-country differences in the presence of tobacco, alcohol, drugs,
sexual content, and violence in youth-rated films. Within-country differences in this
content over time were also assessed, comparing films released from 2002-2005
with those released from 2006-2009. Results: In the US, films rated for youth were
less likely to contain all five risk behaviors than in youth-rated films in Argentina,
Brazil, and, when the “15 and older” rating was considered a youth rating, in
Mexico. When examining films rated for adults in the US, evidence for “downrating”
was found in all three Latin American countries. Nevertheless, tobacco and drug
use in youth-rated films declined over time in all countries, whereas moderate
to extreme alcohol use and violence involving children or youth increased in all
countries. Conclusions: Tobacco and drug use have declined in popular US films,
but these behaviors are still prevalent in films rated for youth across the Americas.
The apparent success of advocacy efforts to reduce tobacco and other drugs in
films suggests that similar efforts be directed to reduce alcohol portrayals.

CORRESPONDING AUTHOR: M. Justin Byron, MHS, PhD(c), PhD Candidate,
Johns Hopkins Bloomberg School of Public Health, Health, Behavior and Society,
624 North Broadway, Baltimore, MD 21205, United States, Phone: 3017288704,
Email: mbyron@jhsph.edu
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CRITICAL LESSONS FROM A TOBACCO-FREE HOSPITAL
GROUNDS POLICY IMPLEMENTATION – LEARNINGS FROM
WATERLOO REGION (CANADA)
Stephanie Filsinger, M.Sc.*1, Ryan David Kennedy, Ph.D.2, N. Bruce Baskerville,
Ph.D.1, and Ted Mavor3, 1Propel Centre for Population Health Impact, University
of Waterloo; 2Johns Hopkins Bloomberg School of Public Health, 3Grand River
Hospital
BACKGROUND: In April, 2013, Grand River Hospital (GRH) in Waterloo Region
(Canada) implemented a tobacco-free grounds policy at all 4 of its properties. An
evaluation was conducted to examine the impact of this policy and understand
what implementation processes were critical or insufficient. METHODS: A mixedmethods approach was used that included an online pre- and post-policy survey
with all staff and management at GRH; the survey included qualitative open-ended
survey responses to measure impact from the policy and gain insight into what
implementation strategies could or should be improved. Survey comments
were analyzed using the Framework Approach to identify themes based on
pre-identified questions. The emerging themes were further explored using
focus groups with hospital personnel including leadership and staff. RESULTS:
The online survey was completed by 1075 of 3337 hospital staff (32% response
rate). Responses were organized around three a priori classifications of data
including challenges, benefits, and supports. Subthemes included enforcement,
property specific geographic challenges, physical migration of smokers offproperty, neighborhood relations, patient challenges including special mental
health and palliative patient issues, and policy promotion including the rationale
of the policy. Focus group findings helped identify critical implementation lessons
including staff communication, campus-community outreach, and integrating
tobacco use cessation processes with the smoke-free grounds. CONCLUSIONS:
Awareness campaigns within the GRH staff community helped communicate
the new smoke-free grounds and the rationale for the policy. Pro-active efforts
to liaise with neighbors were important. It was determined after implementation
that not all campuses provided a safe adjoining space off-property for patients,
visitors, and staff to smoke requiring alterations in the policy. Although the
accompanying smoking cessation program that was introduced simultaneously

FUNDING: Content analysis of films was supported by the U.S. National Cancer
Institute (CA 77026) and a grant from the American Legacy Foundation. Funding
for analysis and manuscript writing came from the Tobacco Research Network
Program, Fogarty International Center, National Cancer Institute, National Institute
of Drug Abuse, at the US National Institutes of Health (R01 TW05935; R01
TW009274).
CORRESPONDING AUTHOR: Rosaura Pérez-Hernández, MSc, National Institute
of Public Health Mexico, Department of Tobacco Research, Center for Population
Health Research, Av. Universidad 655 col. Sta. Maria Ahuacatitlan, Cuernavaca,
Morelos 62100, Mexico, Phone: 525541595917, Email: rphernandez@insp.mx
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with the smoke-free grounds was important to support the policy, general uptake
was minimal with patient populations suggesting additional staff training may have
been beneficial.

RECENT FINDINGS FROM THE INTERNATIONAL TOBACCO
CONTROL POLICY EVALUATION PROJECT (ITC PROJECT)

FUNDING: This study was funded in part by the Propel Centre for Population
Health Impact through a major grant from CCSRI (Canadian Cancer Society
Research Institute - Grant #701019) and the Grand River Hospital.

Geoffrey T. Fong*1, K. Michael Cummings2, Ron Borland3, Ann McNeill4, Mary
E. Thompson5, David Hammond5, James F. Thrasher6, Richard J. O’Connor7,
and Andrew Hyland7, 1University of Waterloo and Ontario Institute for Cancer
Research, 2Medical University of South Carolina, 3The Cancer Council Victoria,
4
King’s College London, 5University of Waterloo, 6University of South Carolina,
7
Roswell Park Cancer Institute, for the ITC Project Collaboration

JUSTIFICATION: This study will provide insights into how smoke-free outdoor
space policies are developed, and may provide beneficial information for those
trying to implement similar policies in their own hospitals or communities.
CORRESPONDING AUTHOR: Stephanie Filsinger, MSc, Senior Manager, Propel
Centre for Population Health Impact, University of Waterloo, 200 University
Avenue West, Waterloo, ON N0B 1E0, Canada, Phone: 519-888-4567, x. 32278,
Fax: 519-746-8171, Email: slfilsin@uwaterloo.ca

The International Tobacco Control Policy Evaluation Project (the ITC Project)
is a research collaboration of over 100 researchers across 22 countries and 6
continents, whose major objective is to evaluate and understand the effects of
tobacco control policies of the WHO Framework Convention on Tobacco Control
(FCTC). Longitudinal cohort surveys are being conducted (or have been conducted)
in 22 countries, inhabited by over 70% of the world’s tobacco users, of probability
samples of smokers (in all countries, with a focus on cigarettes, but additional
survey content for non-cigarette smoked products in countries where these are
prevalent, such as bidis in India and Bangladesh), smokeless tobacco users, and
non-smokers (in the majority of countries). This presentation will highlight and
summarize ITC findings across the domains of the FCTC, including recent findings
from India, where existing tobacco control policies such as the comprehensive
smoke-free law, implemented in 2008, are low in effectiveness, compared to other
ITC countries, pictorial health warnings (including findings relevant to the U.S.
and Uruguay, two countries where there have been legal challenges to pictorial
health warnings), smoke-free laws, tax and price, and marketing bans. The Wave
1 ITC Surveys in Zambia and Kenya have been completed and initial findings
reveal the challenges ahead for efforts to limit the growth of the tobacco epidemic
in these two Sub-Saharan African countries. Looking ahead, the ITC Project has
been tracking the emergence of new tobacco/nicotine delivery products such as
e-cigarettes across multiple countries, and the ITC Project continues to conduct
analyses of the contents of cigarettes across the ITC countries including analyses
of heavy metals. The implications of these findings for possible avenues for
strengthening tobacco control throughout the world will be discussed.
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A QUALITATIVE INQUIRY INTO THE EFFECT OF RELIGIOUS
LEADERS’ STATEMENTS ABOUT SMOKING ON PUBLIC
ACCEPTANCE OF SMOKE-FREE LAWS
M. Justin Byron, M.H.S., Ph.D.*, Department of Health, Behavior & Society, Johns
Hopkins Bloomberg School of Public Health
Regulations to reduce exposure to secondhand smoke are now being
attempted in low- and middle-income countries where pro-smoking secular norms
may be strong. In Indonesia, where 67% of men and 5% of women smoke, the
secular norm is quite accepting of smoking. However, a number of prominent
Muslim leaders and organizations have recently spoken against tobacco use. In
a country of 247 million people where 87% of the population is Muslim, these
leaders may have a large influence on compliance with smoke-free laws and other
tobacco control measures. Indonesia’s first comprehensive smoke-free law was
passed in the city of Bogor in 2009. In the same year the top Muslim clerical
body in Indonesia ruled smoking in public to be forbidden according to Islamic law.
Then, in 2010 one of the major Muslim social organizations declared all smoking
forbidden. We sought to qualitatively learn how these religious rulings affected
the public’s opinion about Bogor’s smoke-free law. We conducted 11 focus group
discussions with 89 Bogor city residents, 15 interviews with restaurant and mall
managers, and 35 interviews with government, religious, and NGO leaders. We
found that public awareness about the smoke-free law was low and that smoking
was generally seen as a somewhat discouraged, but not forbidden, behavior for
Muslims. The religious leaders’ opinions do appear to be influential to the public,
and may be having some effect in discouraging tobacco use and increasing
acceptance of smoke-free laws. Many participants said that the Muslim leaders
themselves often smoke, setting a poor example. Participants also said that it is
an individual’s decision whether they decide to follow the ruling of religious leaders
or groups. These findings indicate that there may be a place for involving religious
leaders in encouraging compliance with smoke-free laws, especially if the leaders
themselves refrain from smoking in public. The effort could be most effective if
done in conjunction with increased public education about both the secular and
religious laws. We will share the details of our findings along with representative
quotations, educational materials, and images from the project.

FUNDING: US National Cancer Institute, Canadian Institutes of Health Research,
National Health and Medical Research Council of Australia, Cancer Research
UK, Ontario Institute for Cancer Research, Canadian Cancer Society Research
Institute
JUSTIFICATION: The ITC Project is the only international research effort to
evaluate the impact of the WHO Framework Convention on Tobacco Control
(FCTC), the world’s first health treaty, and its findings have been used to promote
evidence-based tobacco control efforts by governments and Civil Society
throughout the world.
CORRESPONDING AUTHOR: Geoffrey Fong, Ph.D., Professor, University of
Waterloo, Department of Psychology, 200 University Avenue West, Waterloo, ON
N2L 3G1, Canada, Phone: 5198884567, Email: gfong@uwaterloo.ca
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SECONDHAND SMOKE EXPOSURE, INDOOR SMOKING BAN AND
SMOKING RELATED KNOWLEDGE IN CHINA

FUNDING: Funded by the Bloomberg Initiative to Reduce Tobacco Use through
the Institute for Global Tobacco Control, Johns Hopkins Bloomberg School of
Public Health.

Yue Jin, M.S.*, Ling Wang, M.P.H., and Amy K. Ferketich, Ph.D., The Ohio State
University College of Public Health

JUSTIFICATION: Joint efforts with religious leaders to promote smoke-free laws
and other tobacco control measures may be an effective approach for public
health professionals and policymakers.

BACKGROUND: Smoke-free policies and better knowledge about smoking
have been linked to reduced risk of indoor secondhand smoke (SHS) exposure.
In China, limited studies have reported the smoking bans at home, and
the population knowledge level about smoking. Although some cities have
implemented smoke-free policies in public places, the policies are ambiguous,
excluding workplaces and not supported with adequate public education and
enforcement. Thus, to evaluate the tobacco-free environment and knowledge
level of Chinese people is needed. OBJECTIVES: The objectives of this study
were to examine (1) the level of knowledge of the harmful effects of smoking and
secondhand smoke (SHS) exposure among smokers and non-smokers, (2) the
prevalence of in-home and workplace smoking bans, and (3) the prevalence of
exposure to SHS in public places (e.g., restaurants, schools, etc.). METHODS:
We used data from the 2010 Global Adult Tobacco Survey-China, which included
13,354 subjects. Chi-square tests were used to analyze the differences in smoking
and SHS-related knowledge, presence of a smoking ban at home and at work,

CORRESPONDING AUTHOR: M. Justin Byron, MHS, PhD(c), PhD Candidate,
Johns Hopkins Bloomberg School of Public Health, Health, Behavior and Society,
624 North Broadway, Baltimore, MD 21205, United States, Phone: 3017288704,
Email: mbyron@jhsph.edu
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and exposure to smoking in public places by demographic and geographic factors.
The survey weights and design features of strata and clustering were accounted.
RESULTS: Over half of the population had little knowledge of the harmful effects
of smoking (56.8%) and SHS exposure (51.5%). Younger, well-educated,
non-smoking individuals appeared to be more aware of the harmful effects of
smoking and SHS exposure (p<.001). About 78.6% of the households had no
smoking restrictions. Households in urban areas and with a higher socioeconomic
status were more likely to implement in-home smoking bans (p<.001). In public
places, exposure to SHS was high, particularly in rural areas and in the Southwest
(p<.001). CONCLUSION: These results suggest that Chinese individuals are not
well informed of smoking and SHS associated risks and are regularly exposed to
SHS at home, work, and public places. The Chinese government needs to develop
targeted educational and tobacco control programs to fit the cultural and social
needs for Chinese citizens.

MODELING THE HEALTH BENEFITS OF A NICOTINE STANDARD
FOR TOBACCO PRODUCTS SOLD IN CANADA
Brian G. Morrison, M.P.P.*, Nadav E. Tanners, M.E.M., Danya B. McLamb, M.S.,
Adam H. Patisteas, B.A., and Christopher M. Smith, B.A., Industrial Economics,
Incorporated
Many experts agree that reducing the nicotine content of cigarettes to nonaddictive levels could have a significant beneficial impact on public health. Among
the acknowledged gaps in research on this topic is the need for simulation or
forecasting models to estimate the population-level effects of reduced nicotine
content cigarettes. This paper presents the results of an initial attempt to model,
i.e., quantify and value, the potential health benefits of a standard that would
restrict the nicotine content of cigarettes sold in Canada to levels insufficient to
establish or sustain addiction. The analysis draws on recent clinical studies of very
low nicotine cigarettes and interviews with experts in the field to characterize the
potential impact of the standard on annual rates of smoking initiation and cessation
in Canada. It then employs a dynamic simulation model to estimate the impact of
the resulting reduction in smoking prevalence on fatal and non-fatal health effects
over a specified period (e.g., 30 years). The analysis tests the sensitivity of the
results to different assumptions concerning the impact of the standard on smoking
initiation and cessation, including variation in impact by gender. It also considers
the impact of a number of potential second-order effects, such as increased use of
smokeless tobacco or emergence of a black market in non-compliant products, on
the estimated benefits of the standard. The paper concludes by noting additional
refinements that would augment the model’s ability to illustrate the potential
effects of a nicotine standard on the Canadian population as a whole, as well as
on specific subgroups.

FUNDING: No Funding
JUSTIFICATION: This study describes the issues of tobacco control policies in
China, Chinese individuals are not well informed of smoking and SHS associated
risks and are regularly exposed to SHS at various places.
CORRESPONDING AUTHOR: Yue Jin, M.S., The Ohio State University, College
of Public Health, 1841 Neil Ave, Columbus, OH 43210, United States, Phone:
6148862562, Email: jin.177@osu.edu
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A DISCRETE CHOICE EXPERIMENT TO ASSESS PREFERENCES
FOR A SMOKING CESSATION PROGRAM IN A LEBANESE
UNIVERSITY

FUNDING: Funded under Health Canada Contract 4500296656.

Ramzi G. Salloum, Ph.D.*1, Christine W. Abbyad, R.N., Ph.D.2, Racquel E. Kohler,
M.S.P.H.3, Allison Kratka4, Leighanne Oh4, and Kathryn A. Wood, R.N., Ph.D.4,
1
University of South Carolina, 2American University of Beirut, 3University of North
Carolina at Chapel Hill, 4Duke University

CORRESPONDING AUTHOR: Brian Morrison, MPP, Principal, Industrial
Economics, Incorporated, 2067 Massachusetts Avenue, Cambridge, MA 02140,
United States, Phone: 617-354-0074, Fax: 617-354-0463, Email: bgm@indecon.
com

Background: Cigarette and waterpipe smoking rates in Lebanon are 31%
among women and 46% among men. Few smoking cessation programs are offered
in Lebanon and little is known about the preferences of Lebanese smokers for
smoking cessation treatment. Objective: To establish which attributes of smoking
cessation programs are most important to Lebanese smokers. Methods: Smokers
at the American University of Beirut campus were surveyed (N=191) to elicit their
preferences for, and tradeoffs between the attributes of a hypothetical smoking
cessation program. These included medication type/mechanism, risk of benign
side effects, availability of support, distance traveled to obtain medication, and
price of complete treatment. The discrete choice experiment design was chosen
for this exercise. Results: The smokers’ responses to changes in attributes were
statistically significant. Smokers were willing to make trade-offs between attributes.
On average, smokers were willing to pay LBP 103 000 (USD 69) for cessation
support and willing to give up LBP 105 000 (USD 70) to avoid an additional 10%
risk of minor side effects and LBP 18 000 (USD 12) to avoid an addition km of travel
to the nearest pharmacy. Heavy smokers were the least responsive group and had
the lowest demand elasticities. Conclusion: Smokers were willing to participate in
a relatively complex exercise that weighs the advantages and disadvantages of a
hypothetical smoking cessation program. Overall, they were less favorable to the
pill form of smoking cessation treatment, but they were willing to make tradeoffs
to be smoke-free.

POS2-51

THE PREVALENCE OF BRAND SWITCHING AMONG ADULT
SMOKERS IN THE US, 2006-2011
K. Michael Cummings, Ph.D. M.P.H.*, Monica E. Cornelius, Ph.D. M.P.H.,
Goeffrey T. Fong, Ph.D., Andrew Hyland, Ph.D., Peter R. Driezen, M.S., Frank J
Chaloupka, Ph.D., David Hammond, Ph.D., and Maansi Bansal-Travers, Ph.D.,
Medical University of South Carolina, University of Waterloo (Canada), Roswell
Park Cancer Institute, University of Illinois - Chicago
Cigarette brand line extensions were first introduced as a marketing strategy
in the 1950s when manufacturers began offering longer, filtered cigarettes. As
tobacco marketing became more restricted, manufacturers increasingly relied
on modifying existing brands to target specific consumer groups to maintain and
expand sales. Recent studies have suggested that about 1 in 5 smokers report
switching brands per year. However, those studies report only switching between
brands; none have examined the switches within brand families. This study
determines the prevalence of brand switching both between and within brand
families and assesses factors associated with switching. Data for this analysis are
from the International Tobacco Control 2006-2011 US adult smoker cohort survey
waves 5-8 (N=3248). Changes in brand families and characteristics within brand
families were coded between successive wave pairs with sufficient information. A
switch between brands was defined as reporting two different brand families for
two successive waves. Switching within brands was defined as reporting a change
in the brand style (e.g., strength, flavor, etc.) of the same brand for successive
waves. Generalized estimating equations were used to determine factors
associated with both switch types. A total of 1,475 participants reported at least
two successive waves of data on brand family and style. Switches between brands
increased from 16% in 2006-7 to 30% in 2010-11, while switches within brands
was fairly constant, ranging from 28% to 31%. For within-brand switching, 21-26%
of changes were in cigarette length, and 16-19% were in the cigarette strength.
Between-brand switching was associated with younger age, lower income, and
use of a discount brand. Within-brand switching was associated with younger
age and less nicotine addiction. Brand switching is more frequent than previously
reported. Close to half of smokers in the US switch their cigarette brand or style

FUNDING: This work was supported by the Cancer Care Quality Training Program
from the National Cancer Institute at the National Institutes of Health [grant number
R25 CA116339].
JUSTIFICATION: Results from this study help inform public health professionals
and policy makers about preferences for smoking cessation programs.
CORRESPONDING AUTHOR: Ramzi Salloum, PhD, Assistant Professor,
University of South Carolina, Health Services Policy and Management, 800
Sumter Street, Columbia, SC 29208, United States, Phone: 8037778747, Fax:
8037771836, Email: salloumr@mailbox.sc.edu
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within a year. Switching between brands seems to be motivated primarily by price
marketing, whereas switching within brands may be more directly related to the
appeal of brand features, such as the perception of lower tar.

DO YOUNG PEOPLE’S BELIEFS ABOUT MENTHOL CIGARETTES
PREDICT INTENTIONS TO USE TOBACCO?

FUNDING: This research was supported in part by National Cancer Institute
Grants R01CA100362, P50CA111236 and P01CA138389 and funding from the
Canadian Institutes of Health Research (57897, 79551) Justification: The availability of new brand styles with greater appeal may decrease the effectiveness of
tobacco control policies aimed at promoting cessation and decreasing the uptake
of smoking.

Emily Brennan, Ph.D.*, Laura Gibson, Ph.D., Ani Momjian, B.A., and Robert C.
Hornik, Ph.D., Penn’s Center of Excellence in Cancer Communication Research,
Annenberg School for Communication, University of Pennsylvania
Background: Little is known about young people’s beliefs about menthol
cigarettes, despite particularly high menthol use among this group. Methods:
In an online survey of 1,142 13-17 year old non-smokers and 1,050 18-25
year old never smokers (weighted), we measured awareness (“have you ever
heard of menthol cigarettes?”) and 9 beliefs about menthol cigarettes/smokers.
For each belief question (e.g., “How easy to smoke are menthol cigarettes
compared to non-menthol cigarettes”), respondents selected 1 of 5 statements
comparing menthol and non-menthol cigarettes/smokers. Two of the 5 statements
represented pro-menthol beliefs, and these responses were combined. We also
measured intentions to use tobacco and to smoke menthol cigarettes over the
next year. Logistic regression analyses examined whether endorsing pro-menthol
beliefs was associated with a greater likelihood of having at least some intention
to use tobacco and to smoke menthol cigarettes, separately among 13-17 and
18-25 year olds. Results: Approximately half of the sample (13-17: 49%; 18-25:
57%) had heard of menthol cigarettes. Among these respondents, endorsement
of pro-menthol beliefs ranged from 7% (menthol smokers are more attractive
than non-menthol smokers) to 33% (menthol cigarettes are more refreshing in
sensation than non-menthol cigarettes). Less than a third of respondents had
any intention to use tobacco (13-17: 32%; 18-25: 24%), and even fewer had any
intention to smoke menthol cigarettes (13-17: 6%; 18-25: 4%). However, endorsing
pro-menthol beliefs was positively and significantly associated with intentions
to use tobacco for 6 of 9 beliefs for both 13-17 and 18-25 year olds, and with
intentions to smoke menthol cigarettes for 3 of 9 beliefs for 13-17 and 7 of 9 beliefs
for 18-25 year olds. Conclusions: Pro-menthol beliefs are associated with greater
intentions to use tobacco, indicating that efforts to reduce favorable beliefs about
menthols—whether through communication interventions, marketing regulations,
or the removal of menthol cigarettes from sale—may lead to reductions in youth
smoking initiation.

CORRESPONDING AUTHOR: Monica Cornelius, PhD, Postdoctoral Scholar,
Medical University of South Carolina, Psychiatry and Behavioral Sciences, 68
President Street, Suite BE103, Chalreston, SC 29425, United States, Phone:
8438762447, Email: corneliu@musc.edu
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CARBON MONOXIDE EXPOSED! THE EFFECTS OF HOOKAH BAR
SMOKING
Mary Martinasek1, Ken Ward2, Allison Calvanese1, and Katelyn Bentley1,
1
University of Tampa, 2University of Memphis
Background: Hookah smoking is a social form of tobacco smoking that
continues as a public health threat. The constituents of hookah smoke derived
from waterpipe use include a higher content of nicotine, tar, carbon monoxide
(CO), volatile organic compounds, and polycyclic aromatic hydrocarbons (PAH)
compared to traditional cigarette smoking. CO is extracted during the incomplete
combustion of charcoal. The CO binds to hemoglobin with an affinity 243 times
greater than oxygen. The oxygen carrying capacity of the blood is substantially
reduced by the binding of CO to hemoglobin and prevents the transportation of
oxygen throughout the body, leading to tissue hypoxia. Methods: Exhaled CO
measurements were conducted among fifty-two hookah bar participants (N=52)
outside of hookah bars using an exhaled CO monitoring device. Measurements
were conducted twice on each participant before and after their hookah bar
participation. The measurements were recorded in CO (ppm) and translated to
carboxyhemoglobin (COHb), representative of the CO in the alveolar air and
COHb in the arterial blood. Results: A paired samples t-test was conducted to
assess the mean difference in CO change from before to after exiting the hookah
bar. Statistically significant increases in exhaled CO were found in this sample (p
< .001). Mean CO levels increased from 10.4 ppm (SD = 9.2) pre hookah bar to
60.7 ppm (SD = 29.8) post hookah bar, with a mean CO boost of 484%. Mean
COHb levels also increased from 2.3%(SD = 1.5%) to 10.3% (SD = 4.7%), with a
mean COHb boost of 348%. Conclusion: Post-hookah bar measurements of CO
and COHb levels of smokers elevated to concerning high levels after smoking
in hookah bars. Serious adverse health effects may be experienced by the
smokers due to the CO exposure inside the hookah bars. The findings of this
study demonstrate the need for policy changes to close the loopholes in hookah
bar exemptions. Increased media attention is warranted to raise awareness of the
deleterious effects of hookah smoking.

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).
JUSTIFICATION: Communication or policy interventions that reduce favorable
beliefs about menthol cigarettes may reduce the risk of smoking initiation among
13-17 and 18-25 year old non-smokers.
CORRESPONDING AUTHOR: Emily Brennan, PhD, Postdoctoral Fellow,
University of Pennsylvania, Annenberg School for Communication, 3620 Walnut
St, Philadelphia, PA 19102, United States, Phone: +12155732783, Email:
ebrennan@asc.upenn.edu
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FUNDING: University of South Florida Area Health Education Center and
American Lung Association

TRAINING PROVIDERS TO PROMOTE CESSATION AND DELIVER
TOBACCO DEPENDENCE TREATMENT: AN INTERNATIONAL
SURVEY OF TRAINING PROGRAMS

JUSTIFICATION: This study represents the importance of policy initiatives to close
the loopholes in hookah bar exemptions.
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

Gina R. Kruse*1, Nancy A. Rigotti1, Martin Raw2, Ann McNeill2, Rachel Murray3,
Hembadoon Piné-Abata2, Jennifer Potts4, Asaf Bitton5, and Andy McEwen4,
1
Massachusetts General Hospital, Harvard Medical School, 2Division of
Epidemiology and Public Health, University of Nottingham, 3UK Centre for Tobacco
and Alcohol Studies, University of Nottingham, 4UK National Centre for Smoking
Cessation and Training, 5Brigham and Women’s Hospital, Harvard Medical School
BACKGROUND: Article 14 of the Framework Convention on Tobacco
Control (FCTC) stipulates that countries should deliver “adequate treatment for
tobacco dependence.” Trained providers in clinical and community settings are
needed to reach this goal. We measured the content, methods, and perceived
challenges faced by tobacco treatment training programs around the world.
METHODS: We identified tobacco control experts in 118 countries (including 115
[65%] of 177 parties to the FCTC) from their participation in prior surveys about
tobacco treatment. In May, 2013, we invited them to complete an online or paper
survey about training programs. RESULTS: 63 countries (53%) responded and
responses did not differ by WHO region (p=0.23) or income (low[LIC], middle[MIC],
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or high[HIC], p=0.75). Respondents in 17 (27%) countries reported no training
programs, while 46 reported >1 program. LICs had the fewest programs (44%
vs 68% MICs or 92% HICs, p=0.01). Most (85%) countries train clinicians (60%
doctors, 56% nurses, 40% dentists, 48% psychologists), many train other health
professionals (21% respiratory therapists, 31% social workers, 44% pharmacists,
17% dieticians, 31% addiction specialists) and community members (27% lay health
workers, 29% teachers, 19% religious leaders). Most teach brief advice (85%) and
face-to-face counseling (75%). Fewer (48%) teach telephone counseling, use of
online (25%) or social media (18%). Countries appear to meet training standards,
including medication management (93%) and treatment for special populations
(91%). Funding sources are government (60%), educational institutions (38%),
and fees (29%). Funding is the most often cited challenge (70%). The African
region is also challenged to find training materials (75% vs. 10% all other regions,
p<0.001) and trainers (100% vs. 20%, p<0.001). CONCLUSIONS: One quarter of
a large sample of countries have no tobacco training programs. Training in brief
advice is common; training in telephone counseling less so. Existing programs
cite funding challenges and Africa needs trainers and materials. These gaps are
a potential barrier to implementation of Article 14 and to provision of tobacco
treatment worldwide.

JUSTIFICATION: Strategies for reducing smoker resistance to removing menthol
in cigarettes will be an important component of any future menthol regulation.
CORRESPONDING AUTHOR: Lois Biener, University of Massachusetts Boston,
Center for Survey Research, 100 Morrissey Blvd., Boston, MA 02125, United
States, Phone: 6172877200, Email: lois.biener@umb.edu
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DOES SELF-EFFICACY OR REACTANCE MODERATE THE
RELATIONSHIP BETWEEN SMOKERS’ RESPONSES TO
PICTORIAL HEALTH WARNINGS ON CIGARETTE PACKS AND
QUIT BEHAVIOR?
James F. Thrasher, Ph.D.1, Kamala Swayampakala, M.S.P.H.*1, James Hardin,
Ph.D.1, David Hammond, Ph.D.2, Mary Thompson, Ph.D.2, Maansi Bansal-Travers,
Ph.D.3, Hua-Hie Yong, Ph.D.4, and Ron Borland, Ph.D.4, 1University of South
Carolina, 2University of Waterloo, 3Roswell Park Cancer Institute, 4Cancer Council
Victoria

FUNDING: This study was funded in part by the UK National Centre for Tobacco
Cessation and Training. Dr. Kruse’s effort was supported by #T32HP12706-03-00
from the Health Resources and Services Administration for the Harvard General
Medicine Fellowship.

BACKGROUND: Pictorial health warning labels (HWL) stimulate quit attempts,
but their effects are unexamined among smokers with low self-efficacy to quit
or with high levels of reactance (i.e., message rejection because it is perceived
as threatening behavioral freedoms). METHODS: The sample for this study
comprised adult smokers with at least one wave of follow-up in the first three waves
(n=2374 observations) of survey of adult smokers, age 18 – 64, from online panels
of consumers from Australia and Canada. HWL responses included two outcomes
that predict smoking cessation attempts (i.e., HWLs stopping smokers having a
cigarette; a 3-item scale on thinking about smoking risks, thinking about cessation
benefits, and thinking about quitting because of HWLs, alpha=0.91). Logistic and
linear GEE models were estimated to assess whether self-efficacy and reactance
were associated with HWL responses. Logistic GEE models regressed attempting
to quit by the follow-up period on self-efficacy, reactance, HWL responses and
interactions between them, while controlling for socio-demographics and smokingrelated variables (e.g., quit intentions, smoking intensity). RESULTS: Smokers with
relatively higher self-efficacy were more likely than those with lower self-efficacy
to report strong HWL responses. In adjusted models predicting quit attempts
during followup, dose-response relationships were found for relatively higher
self-efficacy (AORhigh vs. low=1.98, 95%CI: 1.25 – 3.16), relatively stronger
HWL responses (OR1st vs. 4th quartile=2.16, 95%CI: 1.58 – 2.96; AORlow vs
high=2.3, 95%CI: 1.67 – 3.16). Reactance was uncorrelated with HWL responses
and did not predict quit attempts. In models predicting quit attempts, no statistically
significant interactions were found between HWL responses and either selfefficacy or reactance. CONCLUSIONS: Self-efficacy, but not reactance, appears
to be associated with cessation-related responses to pictorial HWLs. However,
neither of these factors moderate the relationship between HWL responses and
subsequent quit attempts. Future research should investigate the feasibility and
benefits of enhancing self-efficacy through HWLs.

JUSTIFICATION: The absence of training programs in one quarter of countries
and the funding challenges facing existing programs are potential barriers to
the implementation of Article 14 of the FCTC and to the availability of tobacco
treatment worldwide.
CORRESPONDING AUTHOR: Gina Kruse, Massachusetts General Hospital, 50
Staniford Street, 9th Floor, Boston, MA 02114, United States, Phone: 617-7243545, Email: gkruse@partners.org
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PUBLIC OPINION ABOUT FDA REGULATION OF MENTHOL AND
NICOTINE
Lois Biener, Ph.D.* and Dragana Bolcic-Jankovic, M.A., Center for Survey
Research, University of Massachusetts
The Family Smoking Prevention and Tobacco Control Act granted the Food
and Drug Administration (FDA) the authority to regulate tobacco products,
including the authority to set standards for the content of cigarettes. One of the
first actions taken, was to ban characterizing flavors in cigarettes, other than
menthol. In July of 2013, the FDA set the stage for regulating menthol by issuing
an advance notice of proposed rulemaking and soliciting input. There has also
been discussion of reducing nicotine in cigarettes to a level that would not support
addiction. Understanding how the public would respond to either action is an
important step in the rulemaking process. As part of a larger population survey
about new tobacco products, we conducted a mail survey of a representative
sample of 1074 adults in two major metropolitan areas. Respondents indicated
which FDA actions on cigarette content they would support as a way to reduce
smoking in the population: immediate, gradual, or no elimination of menthol;
and immediate, gradual, or no reduction in nicotine. Among both smokers and
nonsmokers, there was more support for reducing the nicotine level of cigarettes
(79%) than for reducing or removing menthol (59.5%). The majority of smokers
(59.2%; 95% CI 50.7-67.2) and more than a third of nonsmokers (36.1%; 95%
CI 31.7-40.8) opposed eliminating menthol, but fewer than a quarter of smokers
(23.8%) and nonsmokers (20.3%) were opposed to reducing nicotine to “a very
low level.” Those smokers supportive of removing menthol were significantly more
likely to prefer gradual reduction over a period of years to immediate removal
(p<.001). No such preference was expressed with regard to nicotine. The greater
smoker support for reductions in nicotine than menthol could be due to inaccurate
beliefs about the disease risk associated with the two substances (i.e., a belief that
nicotine is more harmful than menthol), or to greater awareness of the sensory role
that menthol plays in smokers’ satisfaction. In any case, if FDA goes ahead with
regulations to remove menthol, it will be important to develop strategies to reduce
smoker resistance.

FUNDING: Data collection and analyses for this project were supported by a grant
from the U.S. National Cancer Institute (R01 CA167067).
JUSTIFICATION: Self-efficacy and reactance are two important factors that matter
as to how smokers react to the HWL.
CORRESPONDING AUTHOR: Kamala Swayampakala, MSPH, University of
South Carolina, 600 S MacArthur Blvd, coppell, TX 75019, United States, Phone:
8034624649, Email: swayampa@mailbox.sc.edu
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SMOKE-FREE AFFORDABLE HOUSING IN CANADA: PROMOTING
HEALTH AND HEALTH EQUITY
Pamela Kaufman*1,2, Julie Kang1,2, Roberta Ferrence1,2, Ryan David Kennedy3, and
Pippa Beck4, 1Ontario Tobacco Research Unit, University of Toronto and Center for
Addiction and Mental Health, 2Dalla Lana Faculty of Public Health, University of
Toronto, 3Institute for Global Tobacco Control, Johns Hopkins Bloomberg School of
Public Health, 4Non-Smokers’ Rights Association and Smoking and Health Action
Foundation

FUNDING: This study was supported by a grant from the National Cancer Institute.

While smoke-free housing is increasing in Canada, knowledge is limited on how
different policy approaches impact perspectives, experiences, and behaviours of
tenants and housing staff. We present research on two Canadian affordable housing
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case studies with different smoke-free policy approaches. In case study 1, only
new leasehold units were designated non-smoking (including balconies/patios);
in case study 2, new and current leasehold units were designated non-smoking
(not including balconies/patios). During 2012-13, we conducted semi-structured
in-person interviews with 58 smoking and non-smoking tenants and 11 individuals
waiting for housing, and held focus groups with 24 housing and public health staff
involved in policy development and implementation. Transcripts were analyzed
using a framework approach, including a priori research questions and emergent
themes. We identified four themes most relevant to smoke-free policy development
and implementation. (1) Policy Framing: in both case studies, tenants and staff
indicated disconnections between the framing of the policy and perceptions of
the policy by tenants. (2) Compliance: tenant noncompliance was associated with
accommodating visitors who smoke, poor weather, mobility, health issues and
stress. (3) Complaints: tenants were reluctant to lodge formal complaints due
to concerns about social implications, labeling, process requirements, and poor
outcomes. (4) Smoking Behaviour: some new lease tenants were motivated to quit
in preparation for obtaining a non-smoking lease; others attributed their smoking
reduction to decreased social smoking opportunities and inconveniences of going
outside to smoke. Overall, exempting existing leases was perceived as a barrier to
compliance and enforcement. Both smoking and non-smoking tenants preferred
that the policy be fully enforced by housing and not rely on the formal complaints
process. A clear understanding and communication of policy provisions and staff
responsibilities for enforcement are important for effective policy implementation.
Our findings will inform the development of smoke-free housing policies at the
local, municipal and provincial levels.

population, comprehensive smoke-free policies decrease smoking among SGM
individuals. Passing local smoke-free policies is an effective approach to reducing
smoking in at-risk and minority populations.
FUNDING: Missouri Foundation for Health
JUSTIFICATION: Passing local smoke-free policies is an effective approach to
reducing smoking in at-risk and minority populations.
CORRESPONDING AUTHOR: Jenna Jordan, MPH, Graduate Research Assistant,
University of Missouri, Family & Community Medicine, MA306 Medical Sciences
Bldg., Columbia, MO 65212, United States, Phone: 573-884-0089, Email: jnjxv8@
mail.missouri.edu
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EXAMINING FDA TOBACCO RETAILER COMPLIANCE CHECKS
USING A NOVEL WEB-BASED TOOL
Andrew A. Anesetti-Rothermel, M.P.H.*1, Thomas R. Kirchner, Ph.D.2, Andrea C.
Villanti, Ph.D., M.P.H.3, Michael E. Tacelosky4, and Hong Gao, M.P.P.5, 1American
Legacy Foundation and West Virginia University; 2American Legacy Foundation,
Johns Hopkins Bloomberg School of Public Health and Georgetown University;
3
American Legacy Foundation and Johns Hopkins Bloomberg School of Public
Health; 4Schroeder Institute for Tobacco Research and Policy Studies, American
Legacy Foundation; 5Department of Health, Behavior and Society, Johns Hopkins
Bloomberg School of Public Health

Funding: This research was supported by the Canadian Institutes of Health
Research (CIHR).
JUSTIFICATION: The findings from this study will inform evidence-based recommendations for Canadian affordable housing providers and policy makers at the
local, municipal and provincial levels to guide the development and adoption of
no-smoking housing policies.

The purpose of this study is to describe the emerging trends in the Food and
Drug Administration’s (FDA) retailer compliance check inspection program and
present a new publicly available web-based tool that facilitates examination of
temporal and spatial patterns in the implementation of FDA’s tobacco regulations
at the retailer-level. After downloading compliance check inspections (N=189,594)
conducted from October, 2010 through July, 2013 from the FDA website, we
extracted additional data (i.e., dates, statutes violated and amount of proposed fine)
from all warning letters and civil money penalty notifications utilizing a customized
text analysis script and crowdsourcing technology based on Amazon’s Mechanical
Turk system. We batch geocoded the addresses for all FDA compliance check
inspections using ArcGIS Online geocoding services. The resulting data were
used to develop a publicly available web-based tool that allows users to visually
explore the implementation of FDA compliance and enforcement in the tobacco
point-of-sale environment. Since 2010, 42 states (including DC) and 3 U.S.
territories have received state contracts for over $91 million to conduct retailer
compliance checks. FDA compliance inspections have resulted in 10,059 warning
letters issued to retailers for first-time violations and 761 civil money penalty
notifications for repeated or subsequent violations. In the 10,049 available warning
letters, 96% of violations cited were related to prohibition of sales to minors. Of
specific relevance to the 2009 Family Smoking Prevention and Tobacco Control
Act, there were 35 warning letters citing violation of the ban on flavored cigarettes
and 83 letters citing violation related to modified risk tobacco products, including
the ban on “light,” “low,” and “mild” pack descriptors. The Legacy web-based tool
serves to enhance accessibility of FDA’s compliance and enforcement data for
tobacco control stakeholders and shows that nationwide enforcement is unfolding
dynamically over time and place as compliance patterns interact with local policy
environments and evolving landscape of product marketing and availability.

CORRESPONDING AUTHOR: Pamela Kaufman, PhD, Professor, University of
Toronto, 155 College Street, Toronto, ON M5T3M7, Canada, Phone: 416-9788137, Email: p.kaufman@utoronto.ca
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EFFECTS OF SMOKEFREE POLICIES ON SMOKING BEHAVIORS
IN SEXUAL AND GENDER MINORITIES
Jenna N. Jordan, M.P.H.*, Jane A. McElroy, Ph.D., Kevin D. Everett, Ph.D., and
Bin Ge, M.D., M.A., University of Missouri
Background: Many studies have reported that local, comprehensive smoke-free
workplace policies (including bars and restaurants) decrease smoking prevalence
in the general population. The literature also finds that sexual and gender minority
(SGM) individuals have a higher smoking prevalence and are less supportive of
smoke-free policies compared to the general population. The purpose of this study
is to explore the relationship between living in a community with a smoke-free
ordinance, cigarette consumption, overall smoking prevalence, and personal
rules about smoking among SGM individuals living in Missouri. Methods: Data
were from the 24-item Out, Proud and Healthy anonymous survey collected
from four pride festival in Missouri during the summer of 2010 (N=2,340 SGM
participants). Differences were examined between participants living in a ZIP code
with a comprehensive smoke-free policy and those without policies. Chi-square
tests were calculated for characteristics between the two groups and a Wilcoxon
Two-Sample test was calculated for the number of cigarettes smoked per day.
Results: SGM individuals living in communities with comprehensive smoke-free
policies (N=316) had a higher prevalence of never smokers (p<0.001), a lower
prevalence of current smokers (p<0.001), a higher proportion of support for
comprehensive smoke-free policies (p<0.001), a higher proportion of respondents
indicating they did not allow smoking in vehicles in which they traveled or in their
homes (p<0.01), and smoked fewer cigarettes per day (p<0.05) compared to
SGM individuals living in communities without ordinances (N=2,024). There was
no difference between the two groups in the proportion of current smokers who
were trying to quit. Additional trend analysis using data collected from 2008-2012
will evaluate these same characteristics in relation to when the ordinances were
enacted. Conclusions: Our findings demonstrate that, similar to the general

FUNDING: Funding for this study was provided by the American Legacy
Foundation.
JUSTIFICATION: This web-based resource provides a novel set of tools for the
dissemination of information about the FDA¬ís retailer compliance program.
CORRESPONDING AUTHOR: Andrew Anesetti-Rothermel, MPH, Pre-doctoral
Research Fellow, American Legacy Foundation, Schroeder Institute, 1724
Massachusetts Avenue, NW, Washington, DC 20036, United States, Phone: 202454-5594, Email: arothermel@legacyforhealth.org
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used to measure the association between state Google Trends search volume
for the non-cigarette tobacco products with prevalence of their use. There were
significant positive correlations found between state Google Trends cigar search
volume and prevalence of CCLC use among youth (r=0.39, p= .018) and adults
(r=0.49, p<.001). Similarly, the correlations found between state Google trends
smokeless tobacco search volume and prevalence of smokeless tobacco use
among youth and adults were both positive and significant (r=0.46, p=.003 and
r=0.48, p<.001, respectively). The results of this study provide evidence that
Google Trends has the potential to be a valuable surveillance tool for tobacco use.
The real-time surveillance features of Google Trends in conjunction with traditional
survey methods could allow researchers and public health officials to stay abreast
of emerging trends in tobacco use.

TOBACCO INDUSTRY INFLUENCE ON FOOD FLAVOR
RESEARCH: CAN WE TRUST THE SCIENCE?
Elena O. Lingas, Dr.P.H., M.P.H.*1,2 and Lisa A. Bero, Ph.D.2, 1Touro University
California, 2University of California, San Francisco
Tobacco and food companies have previously shared the same corporate
owners and have a common interest in flavorings; we wanted to learn about the
nature of the relationship between tobacco and food companies when it comes to
the science and regulation of flavor ingredients. We conducted a qualitative data
analysis of publicly available sources including the Legacy Tobacco Documents
Library (LTDL) at the University of California San Francisco. Documents in the
LTDL were retrieved through snowball sampling and triangulated with data
from other sources including federal government sites (e.g., FDA) and industry
sites (e.g., Flavor and Extract Manufacturers Association). Tobacco companies
implied ingredient safety by invoking the common use of flavorings in both food
and tobacco products, and stating these ingredients were GRAS or “generally
recognized as safe” for their intended use in food. An ingredient designated
GRAS can be added to food products without pre-market approval and private
organizations can designate a substance as GRAS. The Flavor and Extract
Manufacturers Association (FEMA) is a private organization that makes GRAS
assessments for new flavor ingredients. FEMA members include flavor and extract
manufacturers, food and beverage companies (e.g., The Coca-Cola Company and
The Proctor and Gamble Company), and tobacco companies (e.g., Philip Morris
and RJ Reynolds). The FEMA Expert Panel evaluates the safety of flavors and
as recently as 2010, four of the eight members of the FEMA Expert Panel had
independent ties to tobacco companies. Philip Morris USA is an active funder of
research on flavors and food additives. While tobacco industry activities are often
viewed as unique, we found that other companies conducting flavor research and
making GRAS designations have much in common with the tobacco industry.
Recent research found that GRAS determinations are impacted by conflicts of
interest by affected industries. Lawmakers should revisit the self-regulatory GRAS
determination process as they consider increased regulation of food and tobacco
products, particularly as industry self-regulation has been viewed as a means to
forestall government regulation.

FUNDING: Supported by NIH grant #: UL1 RR024992 and KL2 RR024994. Other
NIH support includes: K01DA025733 and R01 DA032843 (PCR), K02 DA021237
(LB), R01 DA031288 (RG)
CORRESPONDING AUTHOR: Patricia Cavazos-Rehg, Washington University
School of Medicine, 660 South Euclid, St. Louis, MO 63110, United States, Phone:
314-362-2152, Email: rehgp@psychiatry.wustl.edu
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STATE-LEVEL TOBACCO CESSATION PROGRAMS FOR
INDIVIDUALS IN SUBSTANCE ABUSE TREATMENT FACILITIES
David Krauth, M.P.H. and Dorie Apollonio, Ph.D., M.P.P., University of California
San Francisco
At least three American states currently require that substance abuse treatment
centers provide tobacco cessation treatment as a condition of licensure. Linking
tobacco cessation treatment to licensure was a policy pioneered by the state of New
Jersey, a policy later spread to New York and Virginia. The policy was developed in
response to research demonstrating that individuals in substance abuse treatment
were more likely to die of tobacco addiction than from their primary addiction,
yet tobacco addiction was rarely treated. Research from the original New Jersey
program suggests that requiring tobacco cessation treatment for individuals in
substance abuse treatment can reduce tobacco addiction and associated deaths.
In this paper, we review the diffusion of state policies mandating the provision
of tobacco cessation treatment as a condition of state licensure in substance
abuse treatment facilities, and describe the current landscape of policies relating
to tobacco cessation in state-licensed substance abuse treatment facilities. Our
data are drawn from interviews with state substance abuse treatment agencies,
and a content analysis of statewide licensing regulations. We find despite the wellpublicized success of the New Jersey policy, that diffusion of similar policies has
been slow and is geographically concentrated around New Jersey.

FUNDING: This study was conducted while the first author was at the University of
California, San Francisco. Supported by NIH grant R25CA113710-04 and by the
NIDA San Francisco Treatment Research Center (P50 DA009253).
JUSTIFICATION: This research has direct relevance for public health policy
and regulation as it further documents the ties between the tobacco and food
industries, the tobacco industry¬ís involvement in funding flavor research, and
the two industries¬í mutual interest in the self-regulatory GRAS determination
process.
CORRESPONDING AUTHOR: Elena Lingas, Touro University California, 1310
Club Drive, Vallejo, CA 94592, United States, Phone: 707-638-5830, Email: elena.
lingas@tu.edu

FUNDING: This research was supported by National Cancer Institute grant
#1K07CA140236.
JUSTIFICATION: Our findings suggest the strengths and limitations of statewide
policies for addressing tobacco addiction in substance abuse treatment facilities,
and provide insights into the ways that public health policy diffuses through organizations and systems.

POS2-61

SURVEILLANCE OF TOBACCO INVOLVEMENT USING GOOGLE
TRENDS

CORRESPONDING AUTHOR: Dorie Apollonio, PhD MPP, Associate Professor,
University of California, San Francisco, Clinical Pharmacy, 3333 California Street,
Suite 420, San Francisco, CA 94143-0613, United States, Phone: 415-502-1942,
Fax: 415-502-0792, Email: dorie.apollonio@ucsf.edu

Patricia A. Cavazos-Rehg, Ph.D.*1, Melissa J. Krauss, M.P.H.1, Edward L.
Spitznagel, Ph.D.1, Ashley Lowery1, Richard A. Grucza, Ph.D.1, Laura Jean Bierut,
M.D.1, and Frank J. Chaloupka, Ph.D.2, 1Washington University in St. Louis;
2
University of Illinois at Chicago
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Efforts to track tobacco involvement in real time are an important endeavor
that could assist key stakeholders with making informed decisions about
prevention and policies. Google Trends data is an innovative surveillance system
with unique potential to monitor and predict important public occurrences. We
sought to determine whether Google Trends can additionally detect regional
trends in youth and adult tobacco involvement. Cigars, cigarillos, and little cigars
(CCLC) and smokeless tobacco are two non-cigarette tobacco products that
are widely consumed, second to cigarettes in terms of tobacco use prevalence.
Therefore, we compared 2011 Google Trends search volume data for CCLC’s
and smokeless tobacco with state prevalence of youth (grades 9-12) and adults
(age 18 and older ) use of these products using data from the 2011 state Youth
Risk Behaviors Surveillance System and the 2010-2011 National Survey on Drug
Use and Health (NSDUH), respectively. The Pearson correlation coefficient was

EXPOSURE TO POINTS OF SALE ADVERTISEMENT AND
CIGARETTE USE : CROSS SECTIONAL STUDY WITH GLOBAL
YOUTH TOBACCO SURVEY (GYTS) AMONG SOUTH KOREA
ADOLESCENTS
Jung Ah Lee and Hong-Jun Cho, Department of Family Medicine, Asan Medical
Center, University of Ulsan College of Medicine, Seoul, Korea
Introduction: Adolescent period is important because most smokers start smoking
in adolescent period and it usually continues into adulthood. To prevent smoking
in adolescents, it is important to restrict the exposure to tobacco advertisements.
However, there is no restriction on points of sale (POS) advertisement of tobacco
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in South Korea. We aimed to determine the association between exposure to
POS advertisements and cigarette use in adolescents with Global Youth Tobacco
Survey (GYTS) South Korea data. Methods: This study is a cross-sectional study
using GYTS South Korea conducted in 2008. GYTS is a school-based survey
among students aged 13-15 years developed by the World Health Organization
and the US Centers for Disease Control and Prevention. The exposures to POS
advertisement were identified using a single question; “During the past 30 days
(one month), how many advertisements for cigarettes have you seen on billboards
or points of sale?” Because billboard advertisement of tobacco is banned in South
Korea, this question can be considered to be related to POS advertisement. For
adolescents with smoking experience, we documented the associations between
the days of cigarette smoking, trial of quit smoking (past year), and exposure to
POS advertisements. Also, we identified the association between exposure to POS
and idea of becoming smokers among adolescents without smoking experience.
Results Of 5922 students, 13.7% answered that their exposure to POS were
high. Adolescents with high exposure to POS tended to be male, experienced
cigarette smoking, had smoking parents, and friends. Moreover, adolescents with
high exposure to POS underestimated the harmfulness of smoking. In multiple
logistic regression analysis, adolescents with high exposure to POS (vs. low and
no exposure) had more days of smoking (OR 1.66, 95% CI 1.16-2.38), fewer trials
of quit smoking (OR 1.95, 95% CI 1.21-3.15), and more thinking of becoming
smoker in the future (OR 2.20, 95% CI 1.41-3.42). Conclusion: Exposure to POS
was associated with smoking susceptibility in adolescents regardless of smoking
experience. It is important to regulate POS advertisements more strictly.

JUSTIFICATION: This project aims to investigate the impact of the Tobacco
Control Act on youth tobacco use and investigate possible gaps and limitations
of current policy.
CORRESPONDING AUTHOR: Thalia Farietta, MS, Epidemiology, Graduate
Research Associate, The Ohio State University College of Public Health, 1841
Neil Avenue, Columbus, OH 43210, United States, Phone: 7814081356, Email:
farietta.1@osu.edu
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ENDING THE TOBACCO EPIDEMIC: REDUCING TOBACCO USE IN
BEHAVIORAL HEALTH POPULATIONS
Yvonne M. Hunt, Ph.D., M.P.H.*1, and Doug Tipperman, M.S.W.2, 1National Cancer
Institute, National Institutes of Health; 2Center for Substance Abuse Prevention,
Substance Abuse and Mental Health Services Administration
Persons with mental health and substance use disorders account for almost
half of the 438,000 annual tobacco-related deaths in the US, and consume 40%
of all cigarettes sold in the US, reflecting both very high prevalence rates plus
heavy smoking by users. Despite declining smoking prevalence in the general
U.S. population, smoking rates among smokers with behavioral health disorders
have shown little change over time. Targeted efforts are urgently needed to
increase quit attempts and cessation rates within the mental health and substance
abuse communities. In November, 2010, the US Department of Health and Human
Services (HHS) unveiled its first ever comprehensive plan for national tobacco
control, Ending the Tobacco Epidemic: A Tobacco Control Strategic Action Plan
for the U.S. Department of Health and Human Services. In this report, HHS
outlined a broad department-wide strategy aimed at promoting the effectiveness
of smoking cessation interventions in populations carrying a disproportionate
burden of tobacco use and dependence, including persons with mental illnesses
and substance abuse disorders. This presentation will summarize recent efforts
by HHS to reduce tobacco use among behavioral health populations, as part of
its ongoing commitment to ending the tobacco epidemic. First, we will review
the results of national surveillance activities undertaken by HHS to describe
the relationship between smoking, mental illness, and substance abuse, using
data from the National Survey on Drug Use and Health (NSDUH). Next, we will
describe a successful partnership between the Substance Abuse and Mental
Health Services Administration and the Smoking Cessation Leadership Center
at the University of California, San Francisco, to establish State Leadership
Academies for Wellness and Smoking Cessation. The Academies are intended
to support statewide partnerships among behavioral health providers, consumers,
and other stakeholders to more effectively reach and treat smokers with behavioral
health conditions. Finally, we will provide up-to-date information on federal funding
mechanisms for researchers who are working in this area.

FUNDING: No Funding
JUSTIFICATION: To ban points of sale advertisements
CORRESPONDING AUTHOR: Jung Ah Lee, Asan medical center, 88 Olymphic-Ro
43-Gil, Songpa-gu, Seoul, 138-736, South Korea, Phone: +82-2-3010-1667,
Email: ljunga00@naver.com
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TRENDS IN US YOUTH TOBACCO USE, ACCESS AND MEDIA
EXPOSURE FROM 2004 TO 2011
Thalia Farietta, M.S.*, Bo Lu, Ph.D., and Amy Ferketich, Ph.D., The Ohio State
University College of Public Health
INTRODUCTION: The 2009 Family Smoking Prevention and Tobacco Control
Act aims to prevent and reduce youth tobacco use by imposing FDA regulations
on its manufacture, distribution, and marketing. It established standards and
restrictions on tobacco advertising, labels, ingredients, and new products.
Specifically, the Youth Access and Advertising Regulation limits the sale and
distribution of cigarettes and smokeless tobacco. It has been suggested that there
be investigation of the impact of the Tobacco Control Act on tobacco use, access,
and exposure. METHODS: The data were collected as part of the National Youth
Tobacco Survey (NYTS) which surveys students in grades 6-12 across the United
States. Trends in tobacco use, exposure and access were examined by comparing
confidence intervals from 2004-2011. Since the Act placed restrictions on these
areas, tobacco use, exposure, and access were compared using a two-tailed
chi-square test for years 2009 and 2011. RESULTS: There were notable trends
in reported tobacco use, access and media exposure. There was a significant
association between current kretek use and year (1.9% in 2009 vs. 1.5% in 2011)
marking decreased use. There was also a significant association between ever
bidi/kretek use and year (5.4% in 2009 vs. 4.5% in 2011) showing decreased
use. There was a significant association between year and cigarette sale refusal
(29.8% in 2009 vs. 18.8% in 2011); fewer youth were refused sale in 2011. Ad
exposure increased; there was a significant association between year and internet
and print ads (36.8% and 48.6% in 2009 vs. 40.6% and 51.7% in 2011). There
was a significant association between often seeing screen actors use tobacco and
year (77.6% in 2009 vs. 73.5% in 2011) indicating decreased use. DISCUSSION:
NYTS data show that although cigarette use decreased, youth still use tobacco.
Kretek use decreased over time, particularly between 2009 and 2011; these
findings support the goals of the Tobacco Control Act. Despite stricter regulations
on advertising and access of tobacco products, increases in both areas highlight
potential policy gaps and limitations of using the NYTS to measure trends over
time.

FUNDING: No funding.
JUSTIFICATION: Policymakers, health care providers, and tobacco control
researchers can use the information presented to contribute to a coordinated,
national effort to improve tobacco surveillance, research, and treatment in this
vulnerable population.
CORRESPONDING AUTHOR: Yvonne Hunt, NIH/NCI, 9609 Medical Center Dr,
Rm 3E534, Rockville, MD, DC 20850, United States, Phone: 2402766975, Email:
huntym@mail.nih.gov
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MAPPING THE SMOKING STATUS OF TRIBAL CASINOS ACROSS
THE UNITED STATES
Scott J. Leischow*1, Hershel Clark2, Matthew Bonderyk1, and Patricia Nez
Henderson2, 1The Mayo Clinic, 2Black Hills Center for Native American Health
American Indian tribes are recognized as sovereign nations and therefore
not required to implement state smoke-free laws in enclosed public spaces. This
issue is of particular significance for tribal casinos which continue to offer indoor
smoking to patrons. Despite the well-documented dangers of second-hand smoke
in the workplace to both patrons and employees, and the disproportional burden
of tobacco-related disease in Native American and Alaskan Native populations,
efforts to ban indoor smoking in tribal casinos have been met with resistance.
There has been no known effort to date to track or analyze tribal casino smoking

FUNDING: No Funding
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statuses. The purpose of this study was to compile a comprehensive database
of the smoking status of all tribal casinos across the United States. In June,
2013, a comprehensive list of all United States tribal casinos was extracted from
the website 500nations.com. Each tribal casino was contacted by phone and
after requesting specifically to speak with the casino floor manager or the VIP
divisions, were asked “Is the casino a smoke free?” or “Does your casino have
any designated areas for non-smokers?”. The smoke-free status of the casinos
was labeled into 3 categories: A= completely smoke free; B = partly smoke free;
and C = smoking allowed throughout. Inquiries were also made into the smoking
status of any separate rooms within the casino, such as a bingo hall or poker
rooms. 389 casinos were contacted. 11 casinos were found to be completely
smoke-free. 177 casinos were classified as partially smoke-free. 201 casinos
allowed smoking throughout the building. The casinos and their statuses were
mapped using GIS software. The findings of this study present many intriguing
next steps for data analysis. The study also presented many lessons learned for
collecting this information. Recommendations for maintaining the validity of the
statuses are discussed.

PREVALENCE AND REASONS FOR E-CIGARETTE USE: RESULTS
FROM THE 2011 TOBACCO USE SUPPLEMENT (TUS) TO THE
CURRENT POPULATION SURVEY (CPS)
Anne M. Hartman, M.S., M.A.*1, Jennifer Pearson, M.P.H., Ph.D.2,3, Shu-Hong Zhu,
Ph.D.4, Michael Pesko, Ph.D.5, Cindy M. Chang, Ph.D., M.P.H.6, Bridget Ambrose,
Ph.D., M.P.H.6, and James T. Gibson, B.S.7, 1Division of Cancer Control and
Population Sciences, National Cancer Institute, Bethesda, MD, 2The Schroeder
Institute for Tobacco Research and Policy Studies, Legacy, Washington, DC,
3
Department of Health, Behavior and Society, Johns Hopkins Bloomberg School
of Public Health, Baltimore, MD, 4Center for Research and Intervention in Tobacco
Control, University of California, San Diego, 5Weill Cornell Medical College, Cornell
University, New York, 6Office of Science, Center for Tobacco Products, U.S. Food
and Drug Administration, Rockville, MD, 7Information Management Services, Inc.,
Calverton, MD

FUNDING: National Cancer Institute

Accumulating evidence has indicated that the prevalence of e-cigarette (e-cig)
use is increasing. Yet, little is known about its public health impact and reasons for
use. We present data on adult e-cig prevalence and reasons for use based on the
May, 2011 National Cancer Institute sponsored TUS to the Census Bureau’s and
Bureau of Labor Statistics’ CPS. The TUS-CPS is a national household probability
sample drawn from the U.S. civilian non-institutionalized adult population. The
sample included 6,451 current tobacco product (cigarettes, cigars, regular/hookah
pipes, smokeless tobacco) users and recent former users (who quit smoking
cigarettes ≤ 3 years ago or using cigars/smokeless tobacco ≤ 1year ago), of whom
4,441 were current cigarette smokers. All were asked if they had ever tried e-cigs,
and those responding “yes” were asked separately if they had ever used e-cigs
to help them (a) quit smoking or other tobacco use and (b) when they weren’t
allowed to smoke cigarettes, cigars or pipes. About 10% of current and recent
former tobacco users had ever tried an e-cig, with a range of 6.6% in the Northeast
to 14.7% in the West. About 9.9% of males and 10.7% of females had ever tried
an e-cig. Younger adults (18-34 year olds), those with more than a H.S. education,
and non-Hispanic whites tended to have higher estimates of ever trying an e-cig
than older, less educated, and non-Hispanic blacks and Hispanics, respectively.
Among those who had tried an e-cig, 37.1% reported ever using e-cigs to help
quit smoking and 28.6% reported use when not allowed to smoke. A considerable
number of current or recent former tobacco users have ever tried new e-cigs. In
considering the net population health impact of e-cig use, 37% of respondents
reported using e-cigs to help them quit smoking, while about 30% reported using
when unable to smoke, possibly contributing to delayed cessation. Future research
is needed to understand e-cig use impact on tobacco use initiation, dual use, and
cessation, and to evaluate health risks. Such research will help to inform national
tobacco control and regulatory efforts.

JUSTIFICATION: Hundreds of casinos owned by tribes allow smoking even in
states where smoking is banned because they are sovereign nations, and these
data will provide data on the prevalence of environments where smoking is still
allowed indoors.
CORRESPONDING AUTHOR: Scott Leischow, Mayo Clinic, 13400 E. Shea Blvd,
Scottsdale, AZ 85259, United States, Phone: (480) 301-4186, Email: leischow.
scott@mayo.edu
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DEFINITIONS OF ELECTRONIC CIGARETTES, ALTERNATIVE
NICOTINE PRODUCTS, VAPOR PRODUCTS, AND TOBACCO
PRODUCTS IN STATE YOUTH ACCESS LAWS: ANOTHER TROJAN
HORSE?
Rachel Grana, Ph.D., M.P.H.*, Lauren Lempert, J.D., M.P.H., Stan Glantz, Ph.D.,
and Pamela Ling, M.D., M.P.H., University of California, San Francisco
Aims: To study definitions of electronic cigarettes, alternative nicotine products,
and vapor products in state laws and explore the implications of these definitions.
Methods: Conducted searches in StateNet for state-level bills that address
electronic cigarettes, using the terms “electronic cigarette,” “e-cigarette” and
“vapor product.” Each bill was analyzed to determine the main purpose of the bill,
the bill’s status, and the exact wording of the definitions used in early versions and
enacted versions of the bill. Results: The data show that 25 bills were enacted
since 2009 that established a definition for electronic cigarettes. Seventeen laws
defined electronic cigarettes using the term “electronic cigarettes,” 2 used the term
“electronic smoking devices,” 2 defined them as “tobacco-derived,” 3 called them
“vapor products,” and 5 used the term “alternative nicotine products.” Three laws
included electronic cigarettes in the definition of “tobacco products,” and 3 created
an exemption for e-cigarettes from an existing or new “tobacco product” definition.
Eight laws included definitions of “electronic cigarette” or “alternative nicotine
product,” that excluded products that are regulated as tobacco products, drugs, or
devices, and 17 definitions of e-cigarette required nicotine to be in the device. Three
bills included using electronic cigarettes in definitions of “smoking.” Discussion:
Many of the bills nominally aimed at establishing a minimum age for purchase of
e-cigarettes included definitions of electronic cigarettes, tobacco products, and
created new categories of nicotine containing products including e-cigarettes.
Some of these definitions explicitly exclude e-cigarettes from the definition of
a “tobacco product,” which could be used to exclude electronic cigarettes from
tobacco control laws (existing or proposed). This activity mirrors previous efforts
to thwart effective tobacco control policies, such as including pre-emption of local
policies in state legislation introduced ostensibly to limit youth access to tobacco.
Vigilant review and careful drafting of laws governing e-cigarettes is needed.

FUNDING: No specific funding was received for this analysis. The U.S. National
Cancer Institute funded the May 2011 Tobacco Use Supplement (TUS) to the
U.S. Census Bureau’s and Bureau of Labor Statistics’ Current Population Survey
(CPS).
JUSTIFICATION: Our results on the prevalence and reasons for use of e-cigarettes
has implications for tobacco control, public health, policy-making, and regulations.
CORRESPONDING AUTHOR: Anne Hartman, MS, MA, Biostatistician/Program
Director, National Cancer Institute/ NIH, Div. of Cancer Control and Population
Sciences/RFMMB, 9609 Medical Center Drive - MSC 9762, Bethesda,, MD
20892-9762, United States, Phone: 240-276-6704, Fax: 240-276-7906, Email:
hartmana@mail.nih.gov
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QUITTING SMOKING AND PROXIMITY TO A TOBACCO RETAIL
OUTLET: A LONGITUDINAL POPULATION BASED COHORT
STUDY

FUNDING: National Cancer Institute

M. Chaiton*1,2, and G. Mecredy1, 1Ontario Tobacco Research Unit, 2University of
Toronto

JUSTIFICATION: E-cigarette use has increased dramatically, and this presentation will discuss whether policies that are implemented to control their public use
could have unintended consequences

Objectives: Interest has been increasing in regulating the location and number
of tobacco vendors as part of a comprehensive tobacco control program. However,
no studies have examined how proximity to a tobacco retail outlet is associated
with quitting smoking in a longitudinal cohort. Methods: The study used the Ontario
Tobacco Survey which followed smokers selected using random digit dialling every
6 months for 3 years. The sample was limited to urban, daily smokers at baseline

CORRESPONDING AUTHOR: Scott Leischow, Mayo Clinic, 13400 E. Shea Blvd,
Scottsdale, AZ 85259, United States, Phone: (480) 301-4186, Email: leischow.
scott@mayo.edu
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(n=2590). Using geocoded data from the Ontario Ministry of Health Promotion on
the location of vendors, distance from a vendor was calculated using ArcGIS 9.1.
Smokers were categorized as living <250 m, <=500 m, and more than 500 m or
more from an outlet. GEE and survival analysis was used to assess relationship
with cigarettes per day, quit attempts, and time to relapse after a quit attempt.
Results: Among smokers, 31% lived within 250 m of a tobacco outlet while 66%
lived within 500 m of a tobacco outlet. There was no association between the
number of cigarettes smoked per day or number of previous quit attempts and
distance to an outlet. Smokers were more likely to relapse (HR: 1.3; 95% ;p=) if
they lived closer to a retail outlet. Among smokers who made a quit attempt and
lived within 250 m of a retail outlet, 60% relapsed within 2 weeks compared to 8
weeks for 60% of those to relapse among those who lived more than 500 m away.
Conclusions: Proximity to a tobacco outlet is associated with the likelihood of
relapse among smokers making a quit attempt. Widespread availability of tobacco
has an impact on the ability to quit smoking successfully.

repeated measures experimental design, with eye gaze location (health warning
or branding), pack type (branded, plain or blank), and health warning familiarity
(familiar or unfamiliar) as within-subjects factors, 30 tobacco dependant adult
smokers (smoking at least five cigarettes a day and smoking within one hour of
waking), viewed images of cigarette packs for 10 seconds each. Using eye-tracking
technology, the number of fixations to health warnings and branding on branded,
plain, and blank cigarette packs was measured. Results: Analysis of variance
indicated that regular smokers were biased towards fixating the branding location
rather than the health warning location on all three pack types (p < 0.002). This
bias was smaller, but still evident, for blank packs, where smokers preferentially
attended to the blank region over the health warnings. Time-course analysis
showed that, for branded and plain packs, attention was preferentially directed to
the branding location for the entire 10 seconds of the stimulus presentation, while
for blank packs this occurred for the last 8 seconds of the stimulus presentation.
Familiarity with health warnings had no effect on eye gaze location. Conclusion:
Smokers actively avoid cigarette pack health warnings, and this remains the case
even in the absence of salient branding information. Smokers may have learned to
divert their attention away from cigarette pack health warnings.

FUNDING: Canadian Institutes of Health Research
JUSTIFICATION: This study contributing to the body of knowledge with respect to
regulation of tobacco retail availability

FUNDING: 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.

CORRESPONDING AUTHOR: Michael Chaiton, University of Toronto, T514, 33
Russell St., Toronto, ON M5S 2S1, Canada, Phone: 416-535-8501 x34428, Email:
michael.chaiton@camh.ca

JUSTIFICATION: This research highlights a need for health warnings on cigarette
packs to be made more effective for smokers.
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CORRESPONDING AUTHOR: Olivia Maynard, University of Bristol, 12a Priory
Road, Bristol, BR60AN, United Kingdom, Phone: 07743186549, Email: Olivia.
Maynard@bristol.ac.uk

RATES WITHOUT REASON: UNEXPLAINED VARIABILITY IN
STATE FDA COMPLIANCE INSPECTIONS IN RETAIL STORES
Joseph G.L. Lee, M.P.H., C.P.H.*, Leah M. Ranney, Ph.D., and Adam O. Goldstein,
M.D., M.P.H., UNC School of Medicine
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USE OF TOBACCO CESSATION INTERVENTIONS BY MEDICAIDENROLLED ADULTS, WITH AND WITHOUT OPIOID DEPENDENCE

The Family Smoking Prevention and Tobacco Control Act (Tobacco Control
Act) grants the Food and Drug Administration (FDA) regulatory authority over the
manufacture, marketing, and distribution of tobacco products. Regulatory authority
is intended to protect the public health, reduce tobacco use by minors, and curb the
tobacco use epidemic. FDA regulates the advertising and labeling and underage
purchase of tobacco products in retail locations that sell tobacco. We examined
57,966 publically available inspection results from 41 states conducted between
January 1 and July 31, 2013. These states are contracted to inspect approximately
20% of tobacco retailers annually for the FDA. Violation rates range from 0% (HI,
ID, NM) to less than one percent (SC, ME) to over 13% (CT, MI, MO, WI). Low
rates conflict with existing underage purchase surveys, and neighboring states
often show major differences in rates. We suggest potential reasons for these
unexplained differences, including potential differences in state implementation of
FDA protocols. We suggest the need for (1) pressure on states to utilize FDA
inspections to childproof the retail environment, (2) standardization of protocols or
inspection strategies, and (3) implications for retailer licensing policies.

Deborah Scharf, Ph.D.*, Mark Sorbero, M.S., and Bradley Stein, M.D., M.P.H.,
Ph.D., RAND Corporation
Tobacco use is a tremendous problem for Medicaid programs throughout the
U.S. Increasing Medicaid enrollee use of tobacco cessation interventions (TCIs)
can improve enrollee health and reduce tobacco-related healthcare costs. State
Medicaid policies regarding TCI coverage vary widely and may affect TCI use,
but little is known about between-state differences in TCI use, and whether
such between-state policy differences similarly affect high-risk populations such
as persons with opioid dependence. To address these questions, we examined
Medicaid TCI medication claims from the year 2009, across 14 states, for
persons with and without a diagnosis of opioid dependence. TCI medication
(NDC) codes were categorized as (1) Nicotine replacement therapy - over the
counter (NRT-OTC), (2) Nicotine replacement therapy - prescription (NRT-Rx), (3)
bupropion, and (4) varenicline. Overall, results showed substantial between-state
variation in TCI prescriptions per enrollee (median = 0.10, range 0.02 – 0.19).
States also differed in the types of TCIs prescribed, with most prescriptions
for NRT-OTC (median = 59% of within-state prescriptions; range <1% - 83%),
varenicline (38%; 10% - 94%), bupropion (3%; <1% - 24%), and lastly NRT-Rx
(1%; 0% - 5%). Among persons with opioid dependence, rates and types of TCI
use also varied between states. Further analyses showed relationships between
TCI-related Medicaid policies and between-state variations in TCI use. State
Medicaid programs may be able to improve enrollee use of TCIs by making
modest changes to their current TCI-related policies.

FUNDING: No Funding
JUSTIFICATION: This is relevant to state implementation of FDA tobacco retail
compliance inspections.
CORRESPONDING AUTHOR: Joseph Lee, MPH, CPH, Doctoral Student,
University of North Carolina at Chapel Hill, Family Medicine, CB 7595, Chapel Hill,
NC 27599, United States, Phone: 9197941691, Email: jose.lee@unc.edu
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FUNDING: NIDA grant R01DA032881 to B. Stein.

AVOIDANCE OF CIGARETTE PACK HEALTH WARNINGS AMONG
REGULAR SMOKERS

JUSTIFICATION: Policymakers may be able to use this information to improve
Medicaid enrollee use of tobacco cessation medications.

Olivia M. Maynard*1,2, Angela Attwood1,2, Laura O’Brien2, Sabrina Brooks2, Craig
Hedge2, Ute Leonards2, and Marcus R. Munafò1,2, 1MRC Integrative Epidemiology
Unit, UK Centre for Tobacco Control Studies, 2School of Experimental Psychology,
University of Bristol, United Kingdom

CORRESPONDING AUTHOR: Deborah Scharf, PhD, Behavioral and Social
Scientist, RAND Corporation, Health, 4570 Fifth Ave, Pittsburgh, PA 15213, United
States, Phone: 412-683-2300 x4601, Email: dscharf@rand.org

Aims: Previous research with adults and adolescents indicates that plain
cigarette packs increase visual attention to health warnings among non-smokers
and non-regular smokers, but not among regular smokers. This may be because
regular smokers (1) are familiar with the health warnings, (2) preferentially attend
to branding, or (3) actively avoid health warnings. We sought to distinguish
between these three explanations using eye-tracking technology. Methods: In a
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The FCTC process resulted in greater diversity and regional clusters while the
Bloomberg Initiative resulted in dramatic rise in centrality of US-based members.
The shifts signify diffusion of global tobacco control policies and norms.

PROXIMITY TO A TOBACCO RETAIL OUTLET AND SMOKING
BEHAVIOUR AMONG CLIENTS OF A NICOTINE DEPENDENCE
CLINIC

FUNDING: The research described is supported by the Department of Health and
Human Services (DHHS), National Cancer Institute (NCI), and National Institute
of Health (NIH) through Grant Award Number 1R01CA157577-01A1. The content
is solely the responsibility of the authors and does not necessarily represent the
official view of the NIH. Molly Lancaster is a doctoral student in the department of
Preventive Medicine at University of Southern California, Keck School of Medicine.

Michael Chaiton*1,2, Graham Mecredy1, and Andriy V. Samokhvalov3, 1Ontario
Tobacco Research Unit, 2University of Toronto, 3Center for Addiction and Mental
Health
Background and Aims: Availability of tobacco may be associated with increased
smoking. Little is known about how proximity to a retail outlet is associated with
smoking behaviours among smokers seeking treatment. Methods: Chart data
were extracted for 734 new clients of the CAMH nicotine dependence clinic from
between April, 2008 and June, 2010. Using a tobacco retail licensing list, clients
were coded as to whether the closest retail outlet was located more than 250m
or 500m from their postal code address. Logistic analysis was used to assess
the association between proximity and quit status, number of previous quit
attempts, number of cigarettes per day, and time to first cigarette, controlling for
demographic characteristics. Results: 93% of patients lived within 500 metres of a
retail outlet. Those who lived within 500m of a retail outlet were less likely to have
5 or more lifetime serious quit attempts (OR=0.47; 95% CI: 0.27- 0.80; p=0.006),
and were less likely to be abstinent at the initial assessment (OR=0.28; 95%CI:
0.10 - 0.77; p=0.014), both before and after adjustment for covariates. There was
no significant association between living within 500m of an outlet and number of
cigarettes smoked per day. Conclusions: Proximity to a tobacco retail outlet was
associated with smoking behaviours among a heavily addicted, treatment seeking
population. Environmental factors may have a substantial impact on the ability of
smokers to quit smoking.

JUSTIFICATION: The implication for this case study include lessons on how to
better utilize online social networks, capitalizing on strengths of the approach, and
identifying what limitations might exist in using this medium for future advocacy
work.
CORRESPONDING AUTHOR: Molly Lancaster, B.S., CHES, University of
Southern California, Preventive Medicine, 2001 N. Soto Street, 3rd Floor, MC
9239, Los Angeles, CA 90033, United States, Phone: 3149742437, Email:
mlancast@usc.edu
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ECONOMIC ASPECTS OF TOBACCO USE IN LOW AND MIDDLE
INCOME COUNTRIES
Deliana Kostova, Ph.D.1, Frank Chaloupka, Ph.D.2, Hana Ross, Ph.D.3, and Silda
Nikaj, Ph.D.4, 1Centers for Disease Control and Prevention, 2University of Illinois at
Chicago, 3American Cancer Society, 4Texas Christian University

FUNDING: Funding was received from the Ontario Ministry of Health and Long
Term Care and the Canadian Institutes for Health Research

The symposium draws on papers from the upcoming NTR Special Supplement
on economic aspects of tobacco use in low and middle income countries (LMICs).
We examine questions of tobacco tax and price policy effects in these countries.
Although there is long-standing literature on the economics of tobacco use in the
United States and other high-income countries, such evidence on LMICs has
historically been difficult to obtain. The present symposium studies present new
opportunities for filling the gaps in economic research on LMICs and aiding the
transition from research to policy to action. In the first paper, Chaloupka et al.
examine the role of tax structure on a major determinant of cigarette consumption—
the price variability across cigarette brands—and identify the type of tax structure
that is most likely to achieve the goals of tobacco control in LMICs. Kostova et
al. use a cross-section of 13 LMICs to evaluate the magnitude of the negative
relationship between prices and adult cigarette demand and the corresponding
price elasticity, also providing evidence on the role of socioeconomic status on
smoking in LMICs. Nikaj and Chaloupka provide up-to-date estimates of the price
elasticity of demand for cigarettes among youth in a large set of 38 LMICs. Ross
et al. examine smoking cessation rates and their response to tax policy in Poland,
Russia, and Ukraine. These studies add new evidence to the growing literature on
economic aspects of tobacco control in LMICs, helping to fill critical research gaps.

JUSTIFICATION: This study contributes to the body of knowledge with respect to
regulating tobacco retail availability.
CORRESPONDING AUTHOR: Michael Chaiton, University of Toronto, T514, 33
Russell St., Toronto, ON M5S 2S1, Canada, Phone: 416-535-8501 x34428, Email:
michael.chaiton@camh.ca
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THREE ERAS OF GLOBAL TOBACCO CONTROL: USING
DYNAMIC VISUALIZATION TO STUDY HOW SOCIO-POLITICAL
PROCESSES INFLUENCE GLOBAL NETWORKING
Molly A. Lancaster, B.A., CHES,*, Kar-Hai Chu, Ph.D., Stephanie R. Dyal, B.S.,
Thomas W. Valente, Ph.D., and Heather L. Wipfli, Ph.D., Keck School of Medicine,
University of Southern California

JUSTIFICATION: This topic provides applied economic evidence on questions
pertaining to fiscal tobacco control policy in developing countries.

Global tobacco control has benefitted from a strong online network, Globalink
(GL). GL’s member referral system provides a rich source of data for network
analysis. Membership required a multi-step process where two existing members
were required to vouch for new applicants. Previous research examined the
relationship between membership and adoption of FCTC, suggesting that
investment in social network interaction increases rate of policy adoption and
diffusion of global policy efforts. Aims: To analyze the impact of sociopolitical
events occurring in global tobacco control on the structure of the GL network.
We examined FCTC process in relation to global networking centrality and if the
introduction of Bloomberg Initiative changed the network. Methods: We developed
a Java script to retrieve a list of all GL members over 20 years, and mined the data
for referral information and self-reported country data. We explored membership
patterns to see if global tobacco control-related events influenced the network
structure. Furthermore, longitudinal dynamic visualization techniques were used
to examine changes in the structure related to three key time periods (1992-99),
(2000-05), and (2006-12). Results: We found strong correlation between global
tobacco control processes and changes in the structure of GL. Prior to 2000 and
FCTC negotiations, membership was driven largely by founders and a small
number of advocates promoting the expansion of GL in high-income countries
(clustering coefficient [CC] equaled 0.215, average degree [AVGD] was 1.908,
and density [D] was 0.030). Between 2000 and 2006, GL is defined by increasing
clusters of countries from all income levels, largely related to regional ties
(CC=0.253, AVGD=2.824, and D=0.021). Since 2006, GL has increased centrality
of the US (CC=0.310, AVGD=3.414, D=0.023). The results are most evident with
dynamic visualization videos produced from the longitudinal GL data. Conclusion:

CORRESPONDING AUTHOR: Deliana Kostova, PhD, Centers for Disease
Control and Prevention, 4770 Buford Hwy, Atlanta, GA 30341, United States,
Phone: 404.747.8978, Email: kiv0@cdc.gov
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CIGARETTE EXCISE TAX STRUCTURE AND CIGARETTE PRICES
- EVIDENCE FROM THE GLOBAL ADULT TOBACCO SURVEY AND
THE U.S. NATIONAL ADULT TOBACCO SURVEY
Frank J. Chaloupka*1, Deliana Kostova2, and Ce Shang3, 1University of Illinois
at Chicago; 2Centers for Disease Control and Prevention; 3Institute of Health
Research and Policy, University of Illinois at Chicago
Introduction: The importance of tobacco tax structure in determining the
relative prices of different tobacco products and brands has become increasingly
recognized. The structuring of tobacco tax across products and brands within a
country can impact the variability of prices within a country, shaping consumption
and influencing tobacco users’ incentives to switch down to cheaper alternatives
in response to tax and price increases. Methods: Brand-specific data on the
average prices paid for the top five cigarette brands in 13 countries were obtained
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from the Global Adult Tobacco Survey (GATS) and, for the US, from the National
Adults Tobacco Survey. The variability of cigarette prices paid across brands
was analyzed in the context of each country’s tobacco tax structure. Results:
Countries with simpler cigarette tax structures, particularly those that emphasize
specific taxes and do not involve tier-based taxes, exhibit less variability in the
prices smokers pay for cigarettes across brands. Conclusions: Increases in
cigarette taxes in countries with simpler tax structures will be more effective in
reducing cigarette smoking and its health and economic consequences than will
comparable tax increases in countries where tax structures are more complicated
and there are greater opportunities for switching to cheaper brands in order to
avoid a tax increase.

management approach that uses a smartphone application and a CO monitor
to assess abstinence makes the intervention more widely accessible. Pilot data
evaluating this approach for veterans with posttraumatic stress disorder (PTSD)
showed three month quit rates of 50% (compared to 18%). Preliminary data from
a second pilot study using mobile CM for homeless veteran smokers reveal 44%
of participants have 7-day bio-verified abstinence following a 4-week treatment
period. The overall compliance rate during treatment was 87%, with a 76%
abstinence rate for all CO readings taken. SmokefreeVET is a text-messaging
based cessation intervention created by NCI and VHA Clinical Public Health that
delivers tips and support specifically tailored towards veterans. Messages are
timed around participants’ quit date, to help them prepare and to prevent smoking
relapse. Participants are surveyed several times throughout their weeks in the
study to inquire about smoking, mood and cravings. Of 125 veterans who have
used SmokeFreeVET for at least four weeks after quit date, 15% have reported
abstinence. The program has been widely adopted with users in forty-seven states
and one territory. The primary age group is 45-64. Taken together, these initiatives
suggest that individuals with psychiatric disorders, homeless veterans, and
veterans can benefit from innovative technological approaches to reduce smoking.

FUNDING: Funding for the Global Adult Tobacco Survey (GATS) is provided
by the Bloomberg Initiative to Reduce Tobacco Use, a program of Bloomberg
Philanthropies. Governments of Brazil and India contributed to GATS implementation in their respective countries. The Bill and Melinda Gates Foundation provided
additional funding for GATS implementation in China and for analysis.
CORRESPONDING AUTHOR: Deliana Kostova, PhD, Centers for Disease
Control and Prevention, 4770 Buford Hwy, Atlanta, GA 30341, United States,
Phone: 404.747.8978, Email: kiv0@cdc.gov

FUNDING: National Cancer Institute, 2R01 CA081595, National Institute of Drug
Abuse, 2K24DA016388, and the Department of Veterans Affairs.
JUSTIFICATION: The evidence presented in this paper has the potential to inform
new tobacco treatment approaches for behavioral health populations, as well as
increase the reach and impact of existing treatments through the use of mobile
technology.
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THE EFFECT OF PRICES ON CIGARETTE USE AMONG YOUTHS
IN THE GLOBAL YOUTH TOBACCO SURVEY

CORRESPONDING AUTHOR: Yvonne Hunt, NIH/NCI, 9609 Medical Center Dr,
Rm 3E534, Rockville, MD, DC 20850, United States, Phone: 2402766975, Email:
huntym@mail.nih.gov

Silda Nika1 and Frank J. Chaloupka2, 1Department of Economics, Texas Christian
University, 2Department of Economics, Health Policy Center, Institute for Health
Research and Policy, University of Illinois at Chicago
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Introduction: We estimate the impact of cigarette prices on youth smoking in 38
countries of the Global Youth Tobacco Survey. Methods: We use a 2-part model of
cigarette demand. In the first part, we estimate the impact of prices on the decision
to smoke. Conditional on smoking, we then estimate the effect of price on the
number of cigarettes smoked. We employ 2-way fixed effects to address countrylevel time-invariant heterogeneity and control for an array of local-level variables
to address local-level heterogeneity. Results: The estimated total price elasticity
is −1.5 for a sample that contains both high-income and low- and middle-income
countries. Constraining the sample to only low- and middle-income countries,
we find a total price elasticity of −2.2, suggesting that smoking among youths in
low-income countries is more responsive to cigarette price changes. Conclusion:
Cigarette price increases are highly effective in reducing smoking prevalence and
consumption among youths globally, and particularly among youths in low- and
middle-income countries.

CHANGES IN NON-SMOKERS’ SELF-REPORTED TOBACCO
SMOKE EXPOSURE AFTER A SMOKING BAN IN PUBLIC
HOUSING: A NATURAL EXPERIMENT
Douglas E. Levy, Ph.D.*1,2, Andre B. Araujo, Ph.D.3, Gary Adamkiewicz, Ph.D.4,
Jonathan P. Winickoff, M.D., M.P.H.2,5, and Nancy A. Rigotti, M.D.1,2,6, 1Mongan
Institute for Health Policy, Massachusetts General Hospital, Harvard Medical
School, 2Tobacco Research and Treatment Center, Massachusetts General
Hospital, 3New England Research Institutes, 4Department of Environmental Health,
Harvard School of Public Health, 5MassGeneral Hospital for Children, Harvard
Medical School, 6Department of Medicine, Massachusetts General Hospital
BACKGROUND: Non-smoking residents of multiunit public housing are at high
risk of involuntary tobacco smoke exposure (TSE). To reduce this, the Boston
Housing Authority (BHA) banned smoking in residents’ apartments in October,
2012. We hypothesized that this would reduce residents’ TSE, improve their
housing satisfaction, and improve resident health compared to residents in a
control site without an in-unit smoking ban (Cambridge Housing Authority, CHA).
METHODS: The FreshAir study is a natural experiment comparing changes in
TSE among non-smoking residents of the BHA (smoking ban adopted, n=100)
vs. the CHA (control, n=36). In surveys, residents were asked about smelling
tobacco smoke in their apartment (subjective proxy for TSE), complaining to
management about smoking where it was not allowed, their housing satisfaction,
and self-reported health. Data were collected from both groups 4m before BHA
policy implementation and at 12m follow-up. Changes from baseline to follow-up
were compared for the two groups (difference-in-differences, DiD), adjusting
for resident demographics (age, sex, language, US birth, race/ethnicity, work/
volunteer outside the home, and tenure in public housing). RESULTS: Regressionadjusted declines from baseline to follow-up in #days of the past 7 residents report
smelling smoke in their apartments were smaller in the BHA than CHA (1.6 to
1.1 vs 1.3 to 0.4, p=0.009). However, complaints to management about smoking
where it was not allowed during the 6m prior to interview decreased from 44% to
20% in the BHA and increased from 10% to 13% in the CHA (DiD –27%, p=0.03).
Housing satisfaction was high (68% BHA, 83% CHA) and stable in both groups
over the study period. There were no detectable changes in self-reported fair/poor
health status or prevalence of wheeze symptoms for subjects at either site over
the study period. CONCLUSIONS: In the year following adoption of a smoke-free
policy in BHA public housing, we detected no policy-related decline in self-reported

FUNDING: No Funding
CORRESPONDING AUTHOR: Deliana Kostova, PhD, Centers for Disease
Control and Prevention, 4770 Buford Hwy, Atlanta, GA 30341, United States,
Phone: 404.747.8978, Email: kiv0@cdc.gov
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INNOVATIVE MOBILE PHONE BASED SMOKING CESSATION FOR
VETERANS
Jean C. Beckham, Ph.D.*1, Dana E. Christofferson, Ph.D.2, Kim Hamlett Berry,
Ph.D.2, Vickie L. Carpenter, M.S.3, Jeffrey S. Hertzberg, B.A.3, and Erik Augustson,
Ph.D., M.P.H.4, 1Duke University Medical Center & Durham Veterans Affairs
Medical Center, 2VHA Clinical Public Health, Tobacco & Health: Policy and
Programs; 3Durham Veterans Affairs Medical Center, 4National Cancer Institute,
National Institutes of Health.
Due to the rapid adoption of mobile phones in the US, it is important to examine
the efficacy of various intervention methods available via mobile phone. This
presentation will describe two interventions utilizing smartphone technology
to treat tobacco use among Veterans: (1) a mobile contingency management
intervention for smokers with PTSD, and homeless smokers; (2) SmokefreeVet,
a text-message based smoking cessation texting intervention. Contingency
Management (CM) refers to the use of vouchers or currency as reinforcement for
smoking abstinence. CM has shown consistent short-term efficacy in hard-to-treat
populations. However, one barrier to using CM for smoking cessation is the need
to verify abstinence multiple times a day via hospital visits. A mobile contingency
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TSE nor changes in housing satisfaction or health, but complaints about smoking
in buildings decreased compared to a control community. Analyses of objective
TSE are pending.

ARE STATE-WIDE RESTAURANT AND BAR SMOKING BANS
ASSOCIATED WITH REDUCED CIGARETTE SMOKING AMONG
THOSE WITH MENTAL ILLNESS?

FUNDING: This study was supported by the National Heart, Lung, And Blood
Institute of the National Institutes of Health under Award Number R01HL112212,
and by the Flight Attendants Medical Research Institute. The content is solely the
responsibility of the authors and does not necessarily represent the official views
of the funders.

Philip H. Smith1, Kelly C. Young-Wolff2, Andrew Hyland3, and Sherry A. McKee4,
1
Epidemiology and Public Health, Yale University; 2Stanford Prevention Research
Center, Stanford University School of Medicine; 3Department of Health Behavior,
Roswell Park Cancer Institute; 4Department of Psychiatry, Yale University School
of Medicine

JUSTIFICATION: This natural experiment was designed to assess the impact on
residents’ health and other outcomes of a ban on smoking inside apartments in
Boston public housing.

Background: Smoke-free air laws have effectively reduced cigarette
consumption at the population level; however, the influence of these policies
on smoking among those with mental illness is unclear. We examined whether
associations between state-wide restaurant/bar smoking bans and cigarette
smoking varied by psychiatric diagnoses and gender. Methods: We analyzed
data from the National Epidemiologic Survey on Alcohol and Related Conditions
(NESARC, Wave 1: 2001-2002, Wave 2: 2004-2005; n = 7,317 smokers). All
analyses were stratified by gender. We examined whether tobacco cessation
was associated with the interaction between ban implementation and Wave 1
psychiatric diagnoses [alcohol use disorder (AUD), anxiety disorder (AD), or mood
disorder (MD)], adjusting for relevant covariates. Among those who continued to
use tobacco at Wave 2, we examined associations between Wave 2 cigarettes
per day (CPD) and the diagnoses X ban interactions, controlling for Wave 1 CPD
and other relevant covariates. Results: Among men with an AUD and women with
an AD, ban implementation was associated with 6% and 10% greater probability
of tobacco cessation at Wave 2, respectively. Among men in the overall sample,
ban implementation was associated with smoking 0.8 fewer CPD at Wave
2. Associations with CPD were non-significant among women. Interactions
between ban implementation and psychiatric diagnoses were also non-significant
when examining CPD. Conclusions: This study provided the first evidence that
state-wide restaurant/bar smoking bans may be associated with reduced smoking,
among those with select psychiatric disorders.

CORRESPONDING AUTHOR: Douglas Levy, PhD, Massachusetts General
Hospital, Mongan Institute for Health Policy, 50 Staniford St. 9th Floor, Boston, MA
02114, United States, Phone: 6176433595, Fax: 6177244738, Email: dlevy3@
partners.org
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THE INFLUENCE OF FINANCIAL INCENTIVE ON SMOKING
CESSATION TREATMENT AND OUTCOMES
Chih-Kuan Lai*1 and Shi-Tzu Tsai2, 1Department of Family Medicine, Taipei
Veterans General Hospital, 2Center for Preventive Services Buddhist Tzu Chi
General Hospital
Taiwan Cessation Treatment Service (TACTS) has increased monetary
incentive to subsidize attempted smokers 80% of pharmacotherapy cost since
March,2012. A retrospective cohort study was designed to understand the influence
of new financing policy on endpoint abstinence. A total of 11,805 smokers seeking
treatment in TACTS were recruited for analysis, including 6,719 of intervention
group (new policy, Mar-Dec, 2012) and 5,086 of control group (before new policy,
Mar-Dec, 2011). A hierarchical generalized linear mixed analysis was used to
account for geographic and organizational variations. The 30-day abstinence at
6 months, obtained by telephone interview, increased from 23.2% to 26.9% after
implementing new financing policy. The unadjusted odds ratio was 1.20 (95%
CI=1.10-1.31, p<0.0001). After adjustment of covariates including age, gender,
education, marital status, degree of nicotine addiction (FTND score <=5, 6-7 and
8-10) and smokers in household, the odds ratio was 1.21 (95% CI= 1.11-1.32;
p<0.0001). Age >50 years, gender female, education with college or above were
significant factors for better cessation outcome. More household smokers and
cigarettes per day impacted negatively on endpoint abstinence. An interaction
between the financing incentive policy and subject’s degree of nicotine addiction
was identified. For subjects with mild to moderate (FTND<=5) and high (FTND 6-7)
addiction on nicotine, the new financing policy provide a positive effect on 30-day
abstinence at 6 months. The odds ratios were 1.19 (95% CI=1.03-1.38, p=0.021)
and 1.38 (95% CI=1.19-1.61, p<0.0001) respectively. For those with very high
addiction (FTND 8-10), the effect of financing intervention on 30-day abstinence
was not significant, OR 1.07 (95% CI=0.92-1.24, p=0.3673). Decreased financial
barrier to access pharmacotherapy is an effective strategy to promote cessation
outcome for treatment seekers with “mild to moderate” or “high” addiction on
nicotine. The effect is even more prominent for those with high addiction. However,
financial incentive cannot improve abstinent outcome among smokers of “very
high” addiction.

FUNDING: This research was funded by NIDA (P50-DA033945-02, PI: Sherry
McKee) and NIMH (T32-MH014235-39, PI: Heping Zhang).
CORRESPONDING AUTHOR: Philip Smith, Ph.D., Postdoctoral Research Fellow,
Yale University, Epidemiology and Public Health, New Haven, CT 06520-8034,
United States, Phone: (716)698-2045, Email: philip.h.smith@yale.edu
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THE USE OF TRADITIONAL AND TECHNOLOGY BASED
RECRUITMENT OF ADOLESCENTS FOR A SMOKING STUDY
Mark L. Rubinstein, M.D.* and Michelle A. Rait, M.A., University of California, San
Francisco
Introduction: Recruiting adolescents into research studies on substance use
presents a number of challenges. Because of the popularity of social media among
adolescents, advertising on sites such as Facebook has become an increasing
popular recruitment method. We sought to compare the use of traditional and
technology based recruitment strategies to enroll adolescents into a longitudinal
substance use study, and examined the cost of recruitment methods. Methods:
The target population was adolescents aged 13-17 years old, living in the San
Francisco bay area. Participants were recruited through traditional and technology
based methods, including advertising on social media (i.e., Facebook), a website,
fliers, classroom talks, bus advertisements, and referrals. Results: 1,265 potential
participants contacted study personnel regarding enrolling in the study; 629 were
determined to be ineligible for participation based on study inclusion/exclusion
criteria. Two hundred participants enrolled. Facebook advertising generated the
highest number of people contacting the study (N=557), but had among the lowest
proportion of people enrolling in the study (8%). School talks had the least number
of people screened for eligibility (N=28), but had one of the highest proportions
of people enrolling in the study (36%). Referrals were the most cost-effective
recruitment strategy ($7 per enrolled participant), while Facebook cost $150 per
enrolled participant. Conclusion: Technology based recruitment such as Facebook
can offer an innovative way to expand the reach and provide more focused
targeting of potential participants. This method generated more responses than
any other recruitment method. However, such a strategy may come at a cost
since it was more expensive and was less effective at generating actual enrollees
compared with the success rates of traditional recruitment methods. Referrals

FUNDING: Health Promotion Adminstration, Ministry of Health and Welfare,
Taiwan
JUSTIFICATION: Reducing financing barrier of pharmacotherapy, effective of
smokers with mild to moderate or high nicotine addiciton, hardly improve cessation
outcome for those with very high addiction.
CORRESPONDING AUTHOR: Chih-Kuan Lai, Taipei Veterans General Hospital,
Department of Family Medicine, 4F, No201-182, Taipei, 11217, Taiwan, Phone:
886-2-28757460, Email: chihkuan.lai@gmail.com
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were the most cost effective as well as the most successful recruitment method,
indicating that overall, traditional methods still appear to be the more successful
way to recruit adolescents.

Other reasons for initiation included easy access, desire to quit smoking, and
availability of flavors. College and high school students (mostly males) stated
that advertisements on TV, Internet, and even mail inserts may promote initiation
among their peers and younger adolescents. Other reasons for others’ e-cigarette
initiation included: ability to use e-cigarette indoors at parties and when alcohol
is involved, similarity to cigarettes, experimenting before trying a real cigarette,
flavors, and being younger. Middle school boys stated that e-cigarettes were novel
and trying them was a sign of independence. Reasons for discontinuation included
not being as satisfying or same as real cigarettes. College non-smokers stated
“not liking it” once the novelty wore off. This qualitative study indicated several
reasons for e-cigarette initiation and discontinuation with some common themes
among groups but also with different themes by age group and gender,

FUNDING: This study was conducted while the authors were at the University of
California San Francisco. Supported by R01CA140216.
JUSTIFICATION: Although social media marketing allows for a larger and more
targeted recruiting strategy, it may be less successful than traditional means.
CORRESPONDING AUTHOR: Mark Rubinstein, MD, Associate Professor, UCSF,
Pediatrics, 3333 California Street, San Francisco, CA 94941, United States,
Phone: (415) 476-5763, Email: RubinsteinM@peds.ucsf.edu

FUNDING: P50DA009241
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CORRESPONDING AUTHOR: Grace Kong, Yale University School of Medicine,
34 Park St. Rm S-201, New Haven, CT 06511, United States, Phone: 203
974-7601, Email: grace.kong@yale.edu

Jennifer M. Logue*, Mohamad Sleiman, Hugo Destaillats, and Lara Gundel,
Lawrence Berkeley National Lab
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RANKING SHS/THS TOXICANTS BY HARM IN THE RESIDENTIAL
ENVIRONMENT: RESEARCH TRANSLATION OF CHAMBER
MEASUREMENTS

A QUALITATIVE STUDY ON MARKETING E-CIGARETTES TO
ADOLESCENTS AND YOUNG ADULTS

One way to predict the health impacts of exposure of non-smokers to SHS
and THS is to translate research findings into disability-adjusted life years
(DALYs) population-wide. This metric has been developed by the World Health
Organization to assess the global burden of disease. We present a proof of
concept of a methodology to estimate the harm due to exposure to SHS/THS
and rank toxicants by their impact. This presentation shows how DALYs can be
derived for SHS/THS starting with laboratory data on composition of tobacco
smoke and its residues, along with what is known about human behavior (time
activity patterns) to predict exposure to SHS and THS. Exposure scenarios, intake
estimates, and existing toxicity data become the inputs for computing the DALYs
for each toxicant. Using this approach, we predicted that a nonsmoker living with a
smoker for fifty years could lose up to several life years due to inhaling constituents
of SHS/THS, depending on how much time each occupant stays at home. This
preliminary application of the DALYs approach also suggests that the most
harmful known constituents of inhaled SHS/THS would be fine particles, acrolein,
furan, acrylonitrile, and 1.3-butadiene. The presentation will also show how the
fraction of the total damage attributed to THS depends on when and how THS is
differentiated from SHS. This method allows ranking toxicants by harm, supporting
the development of policy to mitigate exposures to SHS and THS toxicants and
their precursors.

Dana Cavallo*, Grace Kong, Deepa Camenga, Amanda Palmer, Meghan Morean,
and Suchitra Krishnan-Sarin, Yale University
The use of e-cigarettes is increasing among adolescent and young adult
smokers and non-smokers. The aim of this study was to identify sources of
information about e-cigarettes and aspects of advertising that affect product
perception. We conducted a study using 18 focus groups with middle school, high
school, and college students stratified by gender and smoking status for all groups
except the middle schools due to limited tobacco use. A standard guide was used
to lead the discussion about sources of information regarding e-cigarettes and
themes and details recalled in the ads. Transcripts of the audio-taped focus groups
were examined by independent raters using thematic analysis. The preliminary
analyses indicated that all groups, regardless of gender, age, and smoking status,
saw advertisements for e-cigarettes in multiple venues. Television, gas stations,
convenience stores, magazines, the mall, and the internet were all mentioned,
with magazines more common among college students and television more
common among younger students. The mall was a recurrent initial response by
all groups, except the college male smokers. The internet was a prevalent source
of advertisements in all groups, including social media (facebook, twitter, etc),
email ads, coupons, and YouTube commercials. The internet was also a starting
point for acquiring information about the health risks, with search engines that
included Yahoo, Google, and Bing. Common advertisement themes recalled by
most students were that e-cigarettes are healthier and more convenient than
cigarettes. Non-smokers made comments about the ads highlighting the design
of the product, describing it as “cool, “sleek”, “colorful”, with males more likely
to comment on the ad being pleasant and appealing than females. Smokers
were more likely than non-smokers to presume that the advertisements were
promoting a healthier alternative to smoking. However, many smokers of all ages
also acknowledged peers and siblings as alternate sources of information. This
preliminary qualitative data suggests that smokers and non-smokers can identify
several sources and aspects of advertisements for e-cigarettes.

FUNDING: TRDRP
JUSTIFICATION: This work presents a method for translating small scale chamber
measurements to in home exposures and resulting harm allowing for policy
development to restrict emissions of toxic ants that cause the most harm to health.
CORRESPONDING AUTHOR: Jennifer Logue, Research Scientist, Lawrence
Berkeley National Lab, 1 Cyclotron Road, Berkeley, CA 94720, United States,
Phone: 510-486-5945, Email: jmlogue@lbl.gov
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FUNDING: This study was funded by the National Institute on Drug Abuse grant
P50DA009241

E-CIGARETTE INITIATION AND DISCONTINUATION: A
QUALITATIVE STUDY

JUSTIFICATION: This qualitative study provides insight into the perceptions of
adolescents and young adults regarding the marketing of electronic cigarettes.

Grace Kong, Ph.D., Dana Cavallo, Ph.D., Deepa Camenga, M.D., Amanda
Palmer, B.A., Meghan Morean-Rabbit, Ph.D., and Suchitra Krishnan-Sarin, Ph.D.,
Yale University School of Medicine

CORRESPONDING AUTHOR: Dana Cavallo, PhD, Associate Research Scientist,
Yale University, Psychiatry, CMHC, New Haven, CT 06519, United States, Phone:
2039747607, Email: dana.cavallo@yale.edu

The use of novel tobacco products such as e-cigarettes is rapidly increasing in
popularity among youth. Understanding reasons for initiation and discontinuation
may be crucial in conceptualizing e-cigarette prevention messages to youth
who are at risk for developing lifelong tobacco use behaviors. We conducted 16
focus groups in two high school and two colleges, separated by smoking status
and gender to assess reasons for e-cigarette initiation. In one middle school,
we conducted 2 focus groups separated by gender but not by smoking status
because of low tobacco use rates. The transcripts of the focus groups were
examined by independent raters using thematic analysis. All groups, regardless of
gender, age, and smoking status, reported curiosity as a reason for experimenting
with e-cigarettes. Social influences from friends and family members were
a common factor related to initiation among college and high school students.
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be validated for use with electronic cigarettes. The aerosol temperature and the
position of aerosol generation in relation to pressure transducer sensors impacts
data acquisition. Therefore, the K-coefficient for different ECs will have to be
established for accurate and precise topography measurements.

WHO CAN RESIST? PHARMACOLOGIC AND CUE-BASED
INFLUENCES ON SMOKING AND DRINKING IN THE
LABORATORY

FUNDING: This study was funded by Altria Client Services, Inc.

Jason A. Oliver*, Idan Ariel, and David J. Drobes, University of South Florida and
Moffitt Cancer Center

JUSTIFICATION: Smoking puff analyzers used to study the puff profile of electronic
cigarette users must be validated prior to conducting studies.
CORRESPONDING AUTHOR: Chris Connell, BS Chemistry, Research Scientist,
Altria Client Services, Inc., RD&E, 601 East Jackson Street, Richmond, VA 23219,
United States, Phone: 804-335-2469, Email: chris.t.connell@altria.com

Substantial cross-reactivity between alcohol and nicotine has been observed
in numerous studies, suggesting that interactive pharmacological effects and
cross-drug environmental factors (i.e., cue reactivity) may play an important role
in motivating smoking and drinking behavior. Yet few studies have examined the
respective influence of these factors simultaneously, precluding firm conclusions
regarding the roles of pharmacological effects and cues in alcohol and nicotine
use. In the present study, 70 participants with a wide range of smoking and drinking
patterns were each randomly assigned to complete 6 out of 16 possible laboratory
sessions wherein they consumed one alcohol (Male: 0.3 g/kg; Female: 0.27 g/
kg) or placebo beverage, smoked one nicotine (0.6 mg) or placebo (0.05 mg)
cigarette and approximately 30 minutes later were exposed to one of four possible
combinations of smoking, drinking, and neutral cues. Immediately following this,
participants entered a 50 minute period in which they were provided with funds
they could use to “purchase” drinks or cigarettes and were able to accrue additional
money by deferring consumption over this time. Exposure to cues continued
throughout this period. The presence of either smoking or drinking cues increased
the likelihood of alcohol consumption, but no pharmacological effects of alcohol or
nicotine on drinking behavior were observed. In contrast, pharmacological effects
impacted the likelihood of smoking, with participants being more likely to smoke
following consumption of alcohol and less likely to do so following administration
of nicotine. However, cues had no effect on the likelihood of smoking. A number
of individual difference variables directly affected the likelihood of smoking and
drinking and also moderated the pharmacological and cue effects. Together,
results suggest differential influences of pharmacology and environment on
smoking and drinking behavior. Potential clinical and theoretical implications of the
findings are discussed.
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PERCEPTIONS OF MENTHOL CIGARETTES AMONG ADULT
SMOKERS AND YOUTH IN THE UNITED STATES: AN
EXPERIMENTAL STUDY
Jessica L. Reid*1 and David Hammond2, 1Propel Centre for Population Health
Impact, University of Waterloo, 2School of Public Health & Health Systems,
University of Waterloo
Background: The US Tobacco Control Act banned artificial or natural flavors in
cigarettes, excepting menthol. However, the FDA is currently considering extending
the flavor ban to include menthol. There is concern that menthol cigarettes may be
perceived by smokers as less harmful, and may be more appealing to youth. This
analysis assessed perceptions of menthol cigarettes, including packs currently on
the market (among youth and adults), as well as experimentally-manipulated packs
(among adult smokers). Methods: Adult smokers (n=378) and youth smokers,
and non-smokers (n=757) in the US completed an online survey in December,
2010. Adult respondents were presented with pairs of images of experimental
cigarette packs that varied on one element (regular or menthol descriptor), and
were asked to comparatively rate which cigarettes (if either) would: taste better,
be less harmful, be higher quality, and be easier to quit. All respondents were also
presented with a pair of packs (regular vs menthol) currently on the US market,
and asked to comparatively rate them on the same measures; youth were asked
which they would rather try instead of easier to quit. Chi square analysis and
logistic regression models were used. Findings: When comparing real cigarette
brand variants (Camel Filters vs Camel Menthol), adult smokers were more likely
to select regular cigarettes as higher quality (p=0.01), but youth rated the menthol
variant as significantly better tasting, less harmful, higher quality, and would rather
try (p<0.01 for all). Youth smokers reported menthol would taste better (p<0.01)
and would rather try (p<0.01), but did not think they were less harmful or higher
quality. However, youth non-smokers selected the menthol brand as tasting better,
higher quality, less harmful, and would rather try (p<0.01 for all). When adult
smokers compared experimental packs with “regular” and “menthol” descriptors,
“regular” cigarettes were rated as significantly less harmful (p<0.01). Conclusions:
The findings highlight positive perceptions of menthol cigarettes among youth,
including reduced harm and product appeal, and suggest a public health benefit
from banning menthol cigarettes.

FUNDING: This study was funded by NIH Grant #AA011157
JUSTIFICATION: Results identify factors that influence ongoing use of alcohol and
tobacco and thus may be appropriate intervention targets.
CORRESPONDING AUTHOR: Jason Oliver, Moffitt Cancer Center, 4115 E.
Fowler Ave., Tampa, FL 33617, United States, Phone: 813-745-7832, Email:
Jason.Oliver@moffitt.org
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VALIDATION OF A SMOKING PUFF ANALYZER FOR USE WITH AN
ELECTRONIC CIGARETTE PROTOTYPE
Chris T. Connell, B.S.*, David R. Bennett, Naren K. Meruva, Ph.D., Andrea R.
Vansickel, Ph.D., and Jeffery S. Edmiston, Ph.D., Altria Client Services, Inc.

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) and the Canadian Cancer Society Research
Institute Junior Investigator Award (Hammond).

The objective of this study was to determine the suitability and validity of the
Sodim Smoking Puff Analyzer Mobile (SPA-M) for use with an electronic cigarette
(EC) prototype. The accuracy and precision of SPA-M topography device for
measurement of puff duration, puff volume, and puff profile of EC prototype was
evaluated. First, the SPA-M device flow and pressure differential sensor calibration
was verified with a Sodim flow calibrator. The SPA-M device demonstrated
accuracy and precision within ± 2% of the target value. A 20-port linear and a
single port smoking machine were used to create standard puff profiles with the
EC prototype and 3R4F reference cigarette. The linearity of the SPA-M device with
the EC and 3R4F cigarette was verified for a range of puff volume (35–140 mL),
puff duration (2-5 sec), flow rate (7–65 mL/sec) under sine and square wave puff
profiles. The performance of the SPA-M with standard settings was acceptable for
use with 3R4F cigarettes but was not acceptable for use with the EC prototype.
The optimal EC configuration was then evaluated using single-hole and proprietary
multi-port quad-hole mouth pieces. No valid SPA-M data were acquired with a
single-hole mouth piece configuration so a proprietary multi-port quad-hole mouth
piece was used in all further testing. A K-coefficient, which compensated for
EC aerosol and temperature, was determined for use with the SPA-M software.
Using the derived K-coefficient, the accuracy and precision of SPA-M with the
EC prototype was observed to be within ± 10% of puff volume targets. The
repeatability and intermediate precision across all puff profiles was below 5%.
Results of this investigation demonstrate that puff topography instrumentation can

JUSTIFICATION: The Tobacco Products Scientific Advisory Committee is currently
considering extending the existing ban on flavors in cigarettes to include menthol;
this analysis provides evidence that lends support for banning menthol cigarettes
as an intervention for youth smoking prevention.
CORRESPONDING AUTHOR: Jessica Reid, MSc, Project Manager, University of
Waterloo, Propel, 200 University Ave. W., Waterloo, ON N2J1C2, Canada, Phone:
5198884567, x35620, Email: jl3reid@uwaterloo.ca
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(Great Smoky Mountain Study, GSMS & Christchurch Health and Development
Study, CHDS), resulting in a combined sample size of 2541 individuals. Genotypic
data were collected according to the same protocol and genotyping platform for
all studies. Merlin-offline, capable of handling related observations, was used to
test for associations between over 2 million SNPs, after imputation, and three
smoking phenotypes: smoking initiation, age of onset, and number of cigarettes.
Results: Prevalence for smoking initiation was comparable across studies with
about 70% having tried cigarettes by young adulthood. Age of onset of smoking
was earlier in CHDS than in GSMS and ABD, with respectively 43%, 41% and
35% initiating smoking prior to age 15. However, less than 10% smoked more than
10 cigarettes per day during adolescence. Each of the datasets was analyzed
separately and GWAS results were combined in a meta-analysis. Analyses were
corrected for the effects of population stratification and sex. Results did not show
any p-value that reached genome-wide significance for any of the phenotypes
studied. Conclusions: Even though genetic factors contribute significantly to
smoking behavior, sample sizes of GWAS studies in adolescence have not yet
reached the critical level to identify specific genetic variants with the required level
of genome-wide significance. Furthermore, SNPS found to be significant in adult
samples did not approach statistical significance in adolescence.

EXPLORING RELATIONSHIPS BETWEEN THE TOBACCO
INDUSTRY, THE ARGENTINEAN MOVIE INDUSTRY, AND POLICIES
TO LIMIT TOBACCO USE IN MOVIES
R. Mejia*1,2, Sandra Braun3, L. Peña2, P. Morello4, C. Kollath-Cattano5, and J.F.
Thrasher5, 1Instituto Nacional del Cancer, Ministerio de Salud, Argentina; 2Centro
de Estudios de Estado y Sociedad (CEDES), Argentina; 3Hospital de Clinicas,
Universidad de Buenos Aires; 4Ministry of Health, Argentina; 5Department of
Health Promotion, University of South Carolina
Background: Smoking in movies promotes youth smoking. For the last 90
years tobacco companies promoted smoking and cigarette brands in collaboration
with major motion picture studios in the US. While smoking has decreased in
US-produced films, it is substantially higher in Argentine films. The objective of
this study was to explore opportunities for tobacco companies to influence the
Argentinean movie industry and for policies to limit tobacco use in Argentine
movies. Method: We conducted semi-structured interviews about the movies
motion industry with 2 film producers, 1 director, 1 actor, the director of the
Universidad del Cine (Film Arts University), 2 officers of the INCAA (National Film
Institute), 1 movie critic, 1 officer of the Ministry of Health, and 2 movie distributor
representatives. We reviewed public documents about film industry and the annual
reports of INCAA. Proposed legislation and related from Argentina’s Ministry of
Health were reviewed. Results: In 2010, 353 movies were released in Argentina,
138 made in Argentina. The primary funding for national films came from public
funds through INCAA-administered grants; however, INCAA’s funding decisions
do not consider tobacco or alcohol content Industry payment for the placement
of tobacco products in movies is prohibited, but brands for tobacco and other
products may appear in movies as an unpaid exchange for services or other
support provided. None of the respondents had heard about such agreements
with tobacco industry. The movie rating system is defined and applied by INCAA,
and the criteria for rating a film as inappropriate for youth do not include tobacco
or alcohol content. Distributors are not involved in decision-making about
movie content, tobacco industry influence through distributors appears unlikely.
Conclusion: In Argentina tobacco industry influence over movie production and
distribution is not apparent, which may facilitate adoption of policies to limit youth
exposure to tobacco imagery in entertainment media.

FUNDING: This research was supported the National Institute on Drug Abuse
(DA024413, DA025109, DA016977, DA/MH11301) by the National Institute of
Mental Health (MH63970, MH63671, MH48085, MH068521, K01MH093731 and
K23MH080230), NARSAD, and the William T. Grant Foundation. The CHDS was
supported by the Health Research Council of New Zealand, National Child Health
Research Foundation, Canterbury Medical Research Foundation, New Zealand
Lottery Grants Board, University of Otago, Carney Centre for Pharmacogenomics,
James Hume Bequest Fund and NIH grant MH077874.
JUSTIFICATION: Identification of genetic variants associated with smoking
behavior may lead to tailored prevention and intervention efforts.
CORRESPONDING AUTHOR: Hermine Maes, PhD, Associate Professor,
VIPBG-VCU, PO Box 980003, RIchmond, VA 23298, United States, Phone:
8048288145, Email: hmaes@vcu.edu
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HEALTH CARE PROVIDERS’ VIEWS ON DIGITAL SMOKING
CESSATION INTERVENTIONS FOR PREGNANT WOMEN

FUNDING: International Tobacco and Health Research and Capacity Building
Program, NIH (USA, Grant 1 R01 TW009274-01
JUSTIFICATION: Argentina has a strong movie industry, for which it is necessary
to explore tobacco industry interference with the movie making process and opportunities to promote policies that reduce youth exposure to tobacco imagery in
entertainment media.

Ildiko Tombor*, Joanne Neale, Lion Shahab, Milagros Ruiz, and Robert West,
University College London
Introduction: Digital smoking cessation aids may benefit pregnant smokers who
do not wish to receive face-to-face behavioural support. Health care providers
(HCPs) who interact with pregnant smokers may have useful insights to help
with their development. This study aimed to explore HCPs’ views of using digital
smoking cessation interventions with pregnant women in order to inform the
design and delivery of digital smoking cessation interventions. Methods: Two semistructured focus groups were conducted with HCPs (n=16) who provide smoking
cessation support for pregnant women. Participants were from 11 different NHS
Trusts across London and South East England. Topics discussed included views
regarding digital smoking cessation interventions, how these might be used for
smoking cessation support for pregnant smokers, and recommendations for
future intervention development. Transcripts were analysed thematically. Results:
HCPs identified a variety of ways in which digital interventions could benefit
pregnant smokers, such as by providing anonymity, offering consistent quality of
advice, providing convenient access to support, and being available on demand.
Limitations of digital smoking interventions included lack of access among those
most economically disadvantaged, the need for high levels of self-motivation
and confidence, and various issues associated with the lack of human contact.
Addressing pregnant smokers’ negative perceptions of smoking cessation
support and nicotine replacement therapy, providing different types of positive
reinforcements and social support, as well as tailoring the intervention to level of
smokers’ confidence and pregnancy stage were among HCPs’ recommendations.
Conclusions: HCPs indicated that digital interventions offer a range of potential
benefits that could make them useful for pregnant smokers. Nonetheless,
important limitations and recommendations regarding the design and delivery of
digital smoking cessation support were identified that need to be addressed.

CORRESPONDING AUTHOR: Raul Mejia, MD, PhD, National Cancer Institute,
Diagonal J. A Roca 781, Buenos AIres, Buenos Aires C1067ABO, Argentina,
Phone: 54115239 0574, Email: raulmejia@cedes.org
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A GENOME-WIDE META-ANALYTIC STUDY OF SMOKING
BEHAVIOR IN ADOLESCENTS
Hermine H. Maes*, Ph.D.1, Roseann E. Peterson, Ph.D.1, Lindon J. Eaves, Ph.D.1,
Judy L. Silberg, Ph.D.1, Daniel E. Adkins, Ph.D.1, Shaunna L. Clark, Ph.D.1, Edwin
J.C.G. van den Oord, Ph.D.1, Martin Kennedy, Ph.D.2, David M. Fergusson,
Ph.D.2, L. John Horwood, M.Sc.2, Kevin Conway, Ph.D.3, Youfang Liu, Ph.D.4,
Patrick F. Sullivan, M.D. FRANZCP4, William E. Copeland, Ph.D.5, Adrian Angold,
M.R.C.Psych.5, Alaattin Erkanli, Ph.D.5, Ashwin Patkar, M.D.5, and E.J. Costello,
Ph.D.5, 1Virginia Commonwealth University, 2University of Otago, New Zealand,
3
National Institute on Drug Abuse, 4University of North Carolina at Chapel Hill,
5
Duke University Medical Center
Background: Twin and family studies have provided overwhelming evidence for
the genetic basis of individual differences in smoking behavior, with estimates of
heritability typically higher for adults than for adolescents. Genome-wide association
studies (GWAS) of smoking behavior have shown significant associations with
several genomic regions, such as the nicotinic receptor loci, in adults. To our
knowledge, no GWAS of smoking behavior results have been published on data
collected in adolescence. Methods: We harmonized phenotypic data on smoking
from three longitudinal studies, including a twin sample (Virginia Twin Study of
Adolescent Behavior Development, ABD), and two epidemiological samples,

FUNDING: Ildiko Tombor’s PhD is funded by the Society for the Study of Addiction.
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JUSTIFICATION: Recommendations for design and delivery of digital smoking
cessation interventions tailored to meet the needs of pregnant smokers were
identified.

little empirical evidence on consumer perceptions of slims in non-Western
markets. This study assessed smokers’ perceptions of slim cigarettes, including
slim packaging, in a range of low-, middle-, and high-income countries. Methods:
Adult smokers (n=~500/country) in Bangladesh (BD), China (CH), Germany (DE),
India (IN), Mexico (MX), South Korea (SK), and the United States (US) completed
either an online survey or personal interview. Respondents were presented with
pairs of images of experimental cigarette packs that varied on one element, and
were asked to comparatively rate each pair on which cigarettes (if either) would:
taste better, be less harmful, be higher quality, and make it easier to quit smoking.
Results: When compared to “regular”, cigarettes with the descriptor “slims” on the
pack were rated as significantly (p<0.05) better tasting in 2 countries (CH, IN;
“regular” better tasting in 3: DE, MX, US), less harmful in 5 countries (BD, DE, IN,
SK, US), higher quality in 4 countries (BD, CH, IN, SK; “regular” higher quality in
2: DE, MX), and easier to quit in 4 countries (BD, DE, SK, US). When compared to
a regular size/shape pack, a slim “purse” pack was rated as significantly (p<0.05)
better tasting only in India (regular better tasting in 5: CH, DE, SK, MX, US),
less harmful in 4 countries (CH, IN, SK, US), higher quality in 2 countries (IN,
SK; regular higher quality in 2: DE, MX), and easier to quit in 5 countries (CH,
DE, SK, MX, US). Differences by gender and smoking characteristics will also
be examined. Conclusions: The findings indicate that while perceptions of the
taste and quality of slim cigarettes varied (and were sometimes less favorable),
a substantial proportion of smokers across countries held false beliefs about slim
cigarettes being less harmful and easier to quit smoking. Policy implications will
be discussed.

CORRESPONDING AUTHOR: Ildiko Tombor, M.A., PhD Student, University
College London, Epidemiology and Public Health, 1-19 Torrington Place, London,
WC1E 6BT, United Kingdom, Phone: +44 7903620700, Email: ildiko.tombor.11@
ucl.ac.uk
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COTININE OR A COTININE METBOLITE INHIBITS NNK-INDUCED
DNA-STRAND BREAK IN METABOLICALLY COMPETENT CELLS
BY INHIBITING CYP ENZYMES
Patricia Ordonez1, Ali Suraya2, and Emmanuel Minet*3, 1Vivotecnia Research,
Madrid, Spain, 2Charles River, Tranent, Edinburgh, UK, 3BAT, Group Research
and Development, Southampton, UK
Background: Nicotine is not considered to directly participate in tumor initiation;
however, nicotine has been reported to enhance the growth and tumor multiplicity
in A/J mice treated with the tobacco nitrosamine NNK, an IARC class I carcinogen.
Other in vivo studies conducted with A/J mice and a K-ras mutant strain concluded
that nicotine had no influence on NNK-induced tumor multiplicity, size, and
progression. Previous work using A/J mice has also suggested a protective
effect of nicotine against metabolic activation of NNK. Recent in vitro work using
purified enzymes have reported that a nicotine metabolite could interfere with
CYP2A13/2A6-dependent NNK bioactivation by a mechanism-based inhibition.
Consequently, we have designed a study to determine whether cotinine could
contribute to the inhibition of NNK-induced DNA strand breaks by inhibiting CYP2A
enzymes. Methods: An IC50 curve was established to evaluate the inhibitory effect
of cotinine on CYP2A13-dependent metabolism of NNK. The effect of cotinine and
an isothiocyanate control (PPITC) on DNA strand break was then compared using
the COMET assay in CYP2A competent HepaRG cells incubated with bioactive
CYP-independent NNKOAc and bioactive CYP-dependent NNK. Results: 50% of
CYP2A13-dependent metabolism of NNK was lost at a concentration of cotinine
of 3.6 uM. This concentration is considered physiological but on the high end
of human plasma concentration. Using the COMET assay, we observed that
NNK-induced DNA strand break was inhibited by cotinine at concentrations
between 1 and 10 uM but this was not observed with CYP-independent NNKOAc.
The CYP2A inhibitor PPITC offered protection against NNK DNA strand break
but not against NNKOAc. Conclusions: Using the COMET assay, we showed
that cotinine or one of its metabolites can protect against NNK-induced DNA
strand breaks by inhibiting enzymes of the CYP2A family. This result illustrates
the potential antagonistic effect of nicotine on carcinogenesis with inhibition of
NNK-induced DNA break on one hand, and reported anti-apoptotic activity on
the other hand. This highlights the limitations of the classical paradigm of single
toxicants assessment.

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) and the Canadian Cancer Society Research
Institute Junior Investigator Award (Hammond).
JUSTIFICATION: As many countries implement new policies in accordance with
the FCTC, this analysis contributes evidence on the misleading marketing tactic of
slim cigarettes, and lends support for the introduction of plain packaging.
CORRESPONDING AUTHOR: Jessica Reid, MSc, Project Manager, University of
Waterloo, Propel, 200 University Ave. W., Waterloo, ON N2J1C2, Canada, Phone:
5198884567, x35620, Email: jl3reid@uwaterloo.ca
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EFFECT OF THE AMOUNT OF CATALYST ON THE MAINSTREAM
SMOKE FROM A REFERENCE TOBACCO AND A COMMERCIAL
TOBACCO BRAND
Antonio Marcilla, Mª Isabel Beltran, Amparo Gómez-Siurana, Isabel MartinezCastellanos, and Deseada Berenguer, University of Alicante
Two synthesized catalysts (C1 and C2) have been mixed with two different
tobaccos, a reference tobacco (3R4F) and a Spanish commercial brand of tobacco
(Fortuna) in order to study the modifications in the components of the mainstream
tobacco smoke. Cigarettes with different percentages of catalyst were prepared
and smoked in a smoking machine, and the mainstream smoke was collected and
analyzed. The mainstream smoke was divided into three fractions; the gaseous
compounds and the total particulate matter condensed in the filter tip and in the
traps. The results obtained show that the studied catalysts, directly mixed with
tobacco, are capable of reducing the yield of most of the compounds which could
be inhaled by active smokers, including carbon monoxide, nicotine and tar. The
reductions obtained are positively correlated with catalyst concentration and
porous texture (i.e., pore volume and size), within the range studied. The amount
of catalyst to be effective must be higher than a minimum level. Major reductions
in the gaseous fraction appear with the addition of around 8% of both catalysts.
With such catalyst loadings the concentration of almost all individual compounds,
including carbon monoxide, nicotine, and tar, as well as all the families of
compounds (grouped according to their chemical nature) significantly decrease.
Acknowledgements Financial support for this investigation has been provided by
the Spanish “Comisión de Investigación Científica y Tecnológica” of the “Ministerio
de Ciencia e Innovación” and the European Community (FEDER refunds)
(CTQ2008-01023/PPQ and MAT2011-24991), and PROMETEO/2012/015.

FUNDING: This work was funded by British American Tobacco. Part of the work
was contracted to Vivotecnia Research S.L. (Spain)and Charles River Laboratories
(UK).
JUSTIFICATION: Highlight the role of chemical interactions in tobacco smoke
chemical toxicity and the limitations of single toxicants assessment
CORRESPONDING AUTHOR: Emmanuel Minet, PhD, Senior Scientist,
British American Tobacco, Scientific Product Stewardship, BAT, group R&D,
Southampton, Hampshire SO15 8TL, United Kingdom, Phone: 02380588997,
Email: emmanuel_minet@BAT.com
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PERCEPTIONS OF “SLIM” CIGARETTES: AN EXPERIMENTAL
STUDY OF SMOKERS IN SEVEN COUNTRIES
Jessica L. Reid*1 and David Hammond2, 1Propel Centre for Population Health
Impact, University of Waterloo, 2School of Public Health & Health Systems,
University of Waterloo

FUNDING: No Funding

Background: In North America, slim cigarettes are perceived by many smokers
as lighter and less harmful. Globally, slims are an important marketing strategy
targeting both men and women. As advertising restrictions increase, the cigarette
pack gains prominence as a promotional tool. However, to date, there is relatively
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JUSTIFICATION: Study of the effect of the concentration on the addition of a
catalyst on the mainmainstrean smoke.

iso-NNAL,
(4-(methylnitrosamino)-4-(3-pyridyl)-1-butanol)
and
iso-NNAC
(4-(methylnitrosamino)-4-(3-pyridyl)butanoic acid). The methods will be described,
and data from a study of dermal absorption of NNA in mice will be presented.

CORRESPONDING AUTHOR: Antonio Marcilla, University of Alicante, Carretera
San Vicente del Raspeig s/n, San Vicente del Raspeig (Alicante), 03690, Spain,
Phone: +34 965 903 400, Email: antonio.marcilla@ua.es

FUNDING: The California Consortium on Thirdhand Smoke, California Tobacco
Related Disease Research Program 20PT-0184
JUSTIFICATION: This study demonstrates dermal absorption of a genotoxic
substance derived from tobacco smoke, and may lead to methods for assessing
exposure to thirdhand smoke.
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CORRESPONDING AUTHOR: Peyton Jacob, Ph.D., Research Chemist,
University of California, Clinical Pharmacology, Bldg 100, Rm 235, SFGH, San
Francisco, CA 94110, United States, Phone: 415-282-9495, Fax: 415-206-5080,
Email: peyton.jacob@ucsf.edu

CHARACTERISTICS AND COMPOSITION OF THE MAINSTREAM
SMOKE OF TEN RYO TOBACCO BRANDS SOLD IN SPAIN.
EFFECT ADDITIVES CAPABLE OF REDUCING THE EVOLUTION
OF CARBON MONOXIDE, NICOTINE, AND TAR
Antonio Marcilla*, Mª Isabel Beltrán, Amparo Gómez-Siurana, Deseada Berenguer,
and Isabel Martínez-Castellanos, University of Alicante
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CHARACTERIZING SMOKING TOPOGRAPHY: COMPARISON OF
SELF-REPORT AND OBJECTIVE MEASUREMENTS

In this study 10 commercial roll-your-own (RYO) tobacco brands sold and
representing the 40% of this market in Spain have been smoked under ISO
conditions. The 3R4F reference tobacco of the University of Kentucky has been
also smoked for comparison. The main components of the gas and the particulate
matter collected in the filters and the traps from the mainstream tobacco smoke
have been analyzed. Two types of tubes have been used. The first one with no
ventilation holes in the filters has been used with all commercial brands, and the
second one with ventilation holes, was used with 2 commercial brands and with
the 3R4F reference tobacco in order to determine the diluting effect of the holes.
The results obtained have been compared with those obtained in a previous
study where 10 brands of cigarettes commercialized in Spain were studied. The
results show that RYO of tobacco provides larger yields of nicotine, tar, and carbon
monoxide than the tobaccos used in commercial cigarettes. The addition to the
tobacco of additives of siliceous or carbonaceous origin with a highly developed
meso and macroporous structure has proven to be very effective (as was the
case when studying the tobaccos used in conventional cigarettes) in reducing
the amount of carbon monoxide, nicotine, and tar evolved when smoking such
mixtures. Tar was collected in the filters of the tubes and in the Cambridge filters
traps located downstream. The compounds measured in both samples have been
analyzed and grouped in several chemical families. The catalysts used have
proven to reduce the amount of almost all individual compounds analyzed, and
all families in both samples, as well as in the collected gases. Acknowledgements
Financial support for this investigation has been provided by the Spanish
“Comisión de Investigación Científica y Tecnológica” of the “Ministerio de Ciencia
e Innovación” and the European Community (FEDER refunds) (CTQ2008-01023/
PPQ and MAT2011-24991), and PROMETEO/2012/015.

Stefanie De Jesus* and Harry Prapavessis, Western University
Characterizing smoking behaviour is integral to understanding the relationship
between how tobacco products are consumed and the associated health
complications. Smoking topography (ST) provides a representation of the physical
attributes of this behaviour including puff volume, velocity, and duration. Although
ST measurement has evolved to sophisticated and portable instruments, these
instruments can be costly and impractical for population studies. One study
examined the validity of self-report ST using fairly crude items which were weakly
correlated (.2<r< .4) to objectively measured ST. The aim of this study was to
assess ST using a more precise self-report and compare this modality to ST data
collected using the CReSS Pocket in a larger sample. Participants (N = 205, Mean
age = 38.98, FTCD = 5.19, Mean 17.23 cigarettes/day) provided demographic
information and ST data with the CReSS Pocket. Self-reported ST was completed
immediately after. Pearson correlation and Spearman’s rho coefficients (for
non-parametric items) were employed to investigate relationships between selfreported and machine determined ST. Overall, there were small to moderate,
positive associations between the following corresponding self-report items and
CReSS parameters: number of puffs (r = .284, p = .000); interpuff interval (r =
.334; p = .000); peak flow (r = .180; p = .010); average flow (r = .173; p = .013);
total smoking duration (r = .334; p = .000); and puff duration (r = .375; p = .000).
Subjectively measured puff volume and time to first puff were not correlated with
their objectively measured counterparts. This study increases the association
between subjectively and objectively measured ST and improves this relationship
with more refined measures of self-report. Smokers can reasonably discern their
smoking behaviour through a more precise self-report measure; however, there is
insufficient evidence to strongly recommend using self-report at this time.

FUNDING: No Funding
JUSTIFICATION: ANALYSIS ON THE SMOKE COMPOSITION OBTAINED
AFTER SMOKINGOF TEN RYO TOBACCO BRANDS SOLD IN SPAIN.
CORRESPONDING AUTHOR: Antonio Marcilla, University of Alicante, Carretera
San Vicente del Raspeig s/n, San Vicente del Raspeig (Alicante), 03690, Spain,
Phone: +34 965 903 400, Email: antonio.marcilla@ua.es

FUNDING: CIHR Cancer Research and Technology Transfer, Population
Interventions for Chronic Disease Prevention, Ontario Tobacco Research Unit
Ashley Studentship, Ontario Graduate Scholarship, Canadian Foundation for
Innovation
JUSTIFICATION: To gain better insight into smoking behaviour measurement,
machined-derived data is recommended.
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DETERMINATION OF TWO METABOLITES OF THE TOBACCOSPECIFIC NITROSAMINE NNA (4-(METHYLNITROSAMINO)-4(3-PYRIDYL)BUTANAL) IN MOUSE URINE: APPLICATION TO A
DERMAL ABSORPTION STUDY IN MICE

CORRESPONDING AUTHOR: Stefanie De Jesus, B.Sc., M.A., Ph.D. (c), Western
University, 1151 Richmond St, London, ON N6A3K7, Canada, Phone: 519-6612111 EXT 81189, Email: sdejesus@uwo.ca

Peyton Jacob, III*1, Christopher Havel1, Lisa Yu1, Manuela Martins-Green2, and
Neal Benowitz1, 1University of California, San Francisco, Department of Medicine,
Division of Clinical Pharmacology, 2University of California, Riverside, Department
of Cell Biology and Neuroscience
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NNA is a tobacco-specific nitrosamine (TSNA) that can be formed in the
environment from nicotine adsorbed on surfaces. Unlike other TSNA, it is
generally not found in tobacco products or their smoke. However, NNA has
been measured in thirdhand smoke (THS) samples, and recent studies have
shown that NNA can damage DNA in human cells. Consequently, NNA and
its metabolites have the potential to serve as biomarkers of exposure to
THS. We developed liquid chromatography – tandem mass spectrometry
(LC-MS/MS) methods for measuring concentrations of two NNA metabolites,

G. Emilien*1, C. Chrea1, T. Alfieri2, S. Cano3, N. Mainy1, T. Salzberger4, A. Ramazotti1,
R. Weitkunat1, and F. Ludicke1, 1Philip Morris International, Switzerland, 2Covance
Market Access, Inc., USA, 3Scale Report Stotfold, UK, University of Economics
and Business, Vienna, 4Institute for Marketing Management and Institute for
Statistics and Mathematics

PERCEIVED RISKS SCALE ON USE OF TOBACCO AND
CONTAINING PRODUCTS: QUALITATIVE RESEARCH FINDINGS

Background: New forms of tobacco products (TPs) or nicotine-containing
products (NCPs) are developed with the intention to reduce smoking-related
morbidity and mortality. To understand how consumers perceive the risks of using
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such products, psychometric scale development was undertaken, as currently no
validated instruments are available for that purpose. The development aims for
one instrument to accurately quantify perceived risks, allowing for comparisons
across different subpopulations as well as different TPs and NCPs. Methods:
A range of qualitative studies were used to support developing a conceptual
framework and subsequently a pilot version of the new instrument. These included
consumer focus groups (in the US, the UK, Italy, and Japan with subpopulations of
adult smokers, former smokers, and never smokers), expert panels (Key Opinion
Leader meetings), a literature review, and cognitive debriefing interviews. Results:
The derived conceptual framework included five key domains of the perceived
risks associated with various TPs and NCPs: three related to health (physical
risks to self, to others, and addiction risks) and two that are non-health-related
(social risks and practical risks). Independent pilot version scales were developed
to include the items that best represented the elements of each domain. Cognitive
Debriefing Interviews (UK-based) provided useful information to improve scale
content, the comprehensibility of the draft items, to refine self-report instructions,
and improve the response options of the instrument. Conclusions: Because
currently neither a consensus on the conceptualization of perceived risks nor any
validated instruments exist, the present development fills an important gap. The
qualitative research findings extend previous conceptualizations of risk perception
of TPs and NCPs, especially on relevant non-health-related issues that potentially
influence smoking behavior. The next step will be quantitative studies in order to
validate the conceptual framework and to ensure the reliability and validity of the
instrument based on state of the art psychometric methods.

Hussein Cancer Center, national and subnational governmental agencies, and an
unrestricted grant from Pfizer Medical Education Group.
JUSTIFICATION: This study has implications and the potential to inform tobacco
control efforts in low- and middle-income countries by providing information about
how professionals and researchers in these countries are connected and communicating both within their regions and with other regions.
CORRESPONDING AUTHOR: Janet Okamoto, PhD, Research Associate, Mayo
Clinic, Research, 13400 E. Shea Blvd, MCCRB 2-216, Scottsdale, AZ 85259,
United States, Phone: 4803014745, Email: okamoto.janet@mayo.edu
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CORRELATION OF MATERNAL COTININE AND NEONATAL NNAL
LEVELS: PRELIMINARY FINDINGS FROM THE MAW STUDY
Christie Flanagan*1, Timothy Thomas1, Kathryn Koller1, Neal Benowitz2, and
Christi Patten3, 1Alaska Native Tribal Health Consortium, 2University of California
San Francisco, 3Mayo Clinic Rochester
The prevalence of tobacco use during pregnancy is higher among Alaska
Native (AN) women compared to other ethnic populations in the U.S. In response
to requests by tobacco-using AN women for more specific information about fetal
exposure to tobacco, we are developing and testing a novel intervention to motivate
tobacco cessation among pregnant AN women. We present preliminary findings
from Phase I of this study, which examines biomarkers of exposure (maternal
cotinine, a nicotine metabolite; and newborn NNAL, a carcinogen) in urine samples,
obtained from postpartum AN women and their newborns. We are recruiting
pregnant AN women, 18 years of age and older, receiving care at Southcentral
Foundation prenatal clinic in Anchorage, Alaska and planning to deliver at the
Alaska Native Medical Center. The targeted enrollment is 165 women with 55 in
each of three self-reported tobacco use categories: non-tobacco user (to assess
secondhand smoke [SHS] exposure), cigarette user, and smokeless tobacco (ST)
user (i.e., commercial chewing tobacco or homemade tobacco mix called iqmik).
Urine is obtained from the mother and neonate within 24 hours of delivery. As
of November 2013, 139 women had been enrolled. In a preliminary analysis, 72
paired urine samples were analyzed for maternal cotinine and infant NNAL levels.
Maternal cotinine and infant NNAL correlation r value was 0.59 among smokers
(n=24) and 0.79 among commercial ST users (n=4). Among iqmik users (n=8)
infant NNAL levels remained low regardless of maternal cotinine levels. Among the
36 non-tobacco user paired samples 25% (n=8) had quantifiable maternal cotinine
levels, indicating SHS exposure. These preliminary findings demonstrate neonatal
NNAL exposure correlates with maternal cotinine levels among AN women who
smoke cigarettes during pregnancy. Infant NNAL levels appear to differ depending
on product used among ST users; commercial versus iqmik. This is consistent with
other published findings. Recruitment of ST users is ongoing to provide more data.
Subsequent study phases will aim to work with AN women and their partners to
develop and assess interventions using findings from Phase I.

FUNDING: PMI
JUSTIFICATION: Development of a scale to measure risk perception.
CORRESPONDING AUTHOR: Gerard Emilien, PMI, Quai Jeanrenaud 5,
Neuchatel, 2000, Switzerland, Phone: 0041582422715, Email: gerard.emilien@
gmail.com
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GLOBAL BRIDGES HEALTHCARE ALLIANCE FOR TOBACCO
DEPENDENCE TREATMENT: NETWORK ANALYSIS OF AN
INTERNATIONAL HEALTHCARE PROFESSIONAL TRAINING
NETWORK
Janet Okamoto*, Ph.D.1, Richard D. Hurt, M.D.1, Katherine Kemper, M.B.A.1, J.
Taylor Hays, M.D.1, Scott J. Leischow, Ph.D.1, and Thomas J. Glynn, Ph.D.2, 1Mayo
Clinic, 2American Cancer Society
Global Bridges is a worldwide science-based initiative to help healthcare
professionals treat tobacco dependence and advocate for effective tobacco
control policies. Methods: An online survey was implemented with Global Bridges
members, who registered to be a part of the network via the Global Bridges
website, in order to better understand how members communicate and interact
with each other and to assess member participation in Global Bridges activities.
Results: A total of 233 network members completed the survey, with responses
from all six WHO regions. Twenty-seven percent of respondents were physicians,
with another 15% who were non-physician clinicians. The remaining respondents
were primarily comprised of researchers and academic faculty and executive
leaders and program managers. Seventy-four percent of respondents reported
tobacco dependence treatment network ties, with 27% of those ties a direct result
of involvement with Global Bridges. Sixty percent of respondents reported tobacco
policy/advocacy network ties, with 17% of those ties a direct result of involvement
with Global Bridges. Network centrality is high for the interaction network among
Global Bridges members (0.85) and for the tobacco dependence treatment
communication network (0.87). This indicates there is likely a dependence on the
members of the Global Bridges executive committee (tobacco control experts/
researchers based in the U.S.) and the regional directors as key points of contact
and connection among the different regions. Discussion: Understanding the
processes and evolution of building an international tobacco control network is
timely and relevant as attention is increasingly turned towards low- and middle
income countries. Network survey responses show activity and ties, both tobacco
dependence treatment and policy/advocacy oriented ties, directly resulting from
participation in Global Bridges activities and training, indicating progress towards
this goal. Results indicate an effect of Global Bridges efforts as well as suggesting
areas to target for increased activity and improvement. Follow-up surveys are
planned to track growth and evolution of the Global Bridges network.

FUNDING: U54CA153605 NIH/NCI
CORRESPONDING AUTHOR: Christie Flanagan, Alaska Native Tribal Health
Consortium, 3900 Ambassador Dr., Anchorage, AK 99508, United States, Phone:
9077292948, Email: caflanagan@anthc.org
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THE EFFECT OF EXERCISE ON CIGARETTE CRAVINGS AND AD
LIBITUM SMOKING FOLLOWING CONCURRENT STRESSORS
Angela J. Fong, M.A.*, Stefanie De Jesus, M.A., and Harry Prapavessis, Ph.D.,
Western University
The health consequences of smoking are well documented, yet quit smoking
success rates are modest (10.7%). Although quitting smoking itself is a stressor; it
is likely that other stressors in one’s environment occur concurrently and deplete
self-regulatory resources in those attempting to quit. Failure to cope may lead to
smoking relapse and an eventual return to normal smoking behaviour. An acute
bout of exercise has been shown to attenuate cravings and withdrawal symptoms
in previous research; however, it has yet to be examined following concurrent
stressors (i.e., temporary abstinence plus environmental manipulation). This
study examined the effect of an acute bout of moderate intensity exercise
on psychological withdrawal symptoms (manipulation check for concurrent

FUNDING: Global Bridges receives funding and in-kind support from multiple
sources, which include Mayo Clinic, the American Cancer Society, the King
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stressors), cravings (strength of desire to smoke) and ad libitum smoking (time
to first cigarette upon leaving the laboratory) following concurrent stressors. In
this study, 25 (>10 cigarettes per day) smokers were asked to temporarily abstain
for 18 hours. Following temporary abstinence (stress condition 1), subjects were
exposed to a computerized, Stroop task and cue-elicited cigarette stimulus (stress
condition 2) then randomized to receive 15 minutes of moderate intensity exercise
(n = 12) or 15 minutes of passive sitting (n = 13). Results showed a significant
time effect for psychological withdrawal symptoms, such that participants
were significantly exacerbated after temporary abstinence and again after the
environmental manipulation, F (2, 23) = 24.3, p < .0001, eta squared = .50. A
significant group x time interaction effect was found for cravings favouring the
exercise condition, F (6, 18) = 13.4, p < .0001, eta squared = .82. Exercise had
no effect on ad libitum smoking, t (17) = -.262, p = .80, eta squared = .003. This
is the first study to show craving reductions after an acute bout of exercise after
concurrent stressors and represents a more ecologically valid lab-based scenario
than previous research. Future work is needed where momentary assessment is
used in participants’ natural environment to examine changes over time in cravings
following acute bouts of exercise.

analysis and manuscript preparation additionally were supported, in part, by the
American Cancer Society (grant numbers MRSGT-10-104-01-CPHPS to DEK,
MRSGT-12-114-01-CPPB to MSB).

FUNDING: This study was conducted while Angela J. Fong was at Western
University. Supported by the Canadian Foundation for Innovation and Canadian
Cancer Society Research Institute.

Jennifer B. McClure, Ph.D.*1, Susan Shortreed, Ph.D.1, Do Peterson, M.S.1,
Karin Riggs, M.S.W.1, Jackie Saint-Johnson, B.S.1, Holly Derry, M.P.H.2, Vijay
Nair, Ph.D.2, and Larry An, M.D.2, 1Group Health Research Institute, 2University
of Michigan

JUSTIFICATION: Findings suggest that dependence may be a potential pathway
through which discrimination influences health and contributes to tobacco-related
health disparities.
CORRESPONDING AUTHOR: Darla Kendzor, Ph.D., Assistant Professor, The
University of Texas Health Science Center, School of Public Health, 6011 Harry
Hines Boulevard, Dallas, TX 75390-9128, United States, Phone: (214) 648-1344,
Email: Darla.Kendzor@UTSouthwestern.edu

POS2-109

EXAMINING THE ‘ACTIVE INGREDIENTS’ OF AN ONLINE
SMOKING INTERVENTION: A RANDOMIZED FACTORIAL TRIAL

JUSTIFICATION: Supports an acute bout of exercise as a treatment to decrease
cravings in a more ecologically valid lab-based setting.

The empirical evidence on the effectiveness of online smoking cessation
programs is mixed. To advance this field, we must move beyond asking if these
programs are effective and begin systematically identifying the components
that can increase intervention effectiveness (the ‘active ingredients’). This study
explores the effects of four potentially important design features in an Internetbased, population-level smoking cessation intervention. Smokers (n = 1865)
were recruited from a large healthcare organization, regardless of their interest in
quitting. Using a full factorial design, participants were randomized to one of two
levels of each experimental factor (message tone [prescriptive vs. motivational],
navigation autonomy [dictated vs. not], email reminders [yes vs. no], and receipt
of personally-tailored testimonials [yes vs. no]), and provided access to the online
intervention. Primary outcomes were self-reported 7-day point prevalent smoking
abstinence and confirmed utilization of adjunct treatment (pharmacotherapy or
phone counseling) available through the health plan. Outcomes were examined
among all enrolled participants (intent to treat [ITT]) and all who actually viewed
the intervention (modified ITT) at 2, 6, and 12 months. At one year, 13.7% were
abstinent and 26.0% had utilized the provided adjunct treatment. None of the
experimental factor levels increased abstinence or treatment utilization in either
analytic sample. However, in the modified ITT sample, smokers receiving tailored
testimonials were less likely to use the available adjunct treatment at 6 months
(OR = 0.54, 95% CI 0.30-0.98, P = 0.04). OR’s at 2 and 12 months were similar,
but non-significant (2 month OR = 0.51, 95% CI 0.26-1.04, P = 0.06; 12 month
OR = 0.66, 95% CI 0.39-1.11, P = 0.12). None of the design features significantly
enhanced treatment outcome. The negative effect observed for testimonials is
provocative, but should be viewed with caution. This study offers a model for future
research testing the ‘active ingredients’ of online interventions.

CORRESPONDING AUTHOR: Angela Fong, Master of Arts, University of Toronto,
Health Behaviour and Emotion Lab, 55 Harbord Street, Toronto, ON M5S 2W6,
Canada, Phone: 647-965-8635, Email: aj.fong@mail.utoronto.ca
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EVERDAY DISCRIMINATION IS ASSOCIATED WITH NICOTINE
DEPENDENCE IN AFRICAN AMERICAN, LATINO, AND WHITE
SMOKERS
Darla E. Kendzor, Ph.D.*1, Michael S. Businelle, Ph.D.1, Lorraine R. Reitzel, Ph.D.2,
Debra M. Rios, M.S.1, Taneisha S. Scheuermann, Ph.D.3, Kim Pulvers, Ph.D.4, and
Jasjit S. Ahluwalia, M.D.5, 1The University of Texas Health Science Center, School
of Public Health; 2The University of Houston, College of Education; 3The University
of Kansas Medical School; 4California State University San Marcos, Department of
Psychology; 5The University of Minnesota Medical School
Introduction: Greater nicotine dependence is associated with a reduced
likelihood of smoking cessation and an increased likelihood of developing tobaccorelated disease. Previous research has linked stress with substance dependence,
and discrimination is a commonly perceived stressor among African Americans and
Latinos. Although studies have shown a link between discrimination and smoking
prevalence, little is known about the relation between discrimination and nicotine
dependence. Methods: A total of 2,376 African American (33.4%), Latino (33.1%),
and White (33.5%) smokers completed an online survey. Everyday discrimination
experiences were characterized overall and by race/ethnicity. Covariate-adjusted
linear regression analyses were conducted to evaluate the associations
between everyday discrimination and several indicators of nicotine dependence.
Interactions between race/ethnicity and everyday discrimination on measures of
nicotine dependence were also examined. Results: Most participants, regardless
of race/ethnicity, reported at least some everyday discrimination (79.1%).
However, total scores on the discrimination measure were higher among Latinos
and African Americans than Whites (p<0.001). Race/ethnicity/national origin was
the most commonly perceived reason for everyday discrimination among African
Americans and Latinos, whereas physical appearance was the most commonly
perceived reason among Whites. Regression analyses indicated that everyday
discrimination was positively associated with indicators of nicotine dependence
including the Heaviness of Smoking Index (HSI; p<0.001), and the Brief Wisconsin
Inventory of Smoking Dependence Motives (WISDM) scales (all p’s<0.001). There
was a significant interaction between race/ethnicity and discrimination, such that
discrimination was related to the HSI only among Latinos. Similarly, discrimination
was most strongly related to the WISDM scales among Latinos. Conclusions:
Discrimination is a common stressor that is associated with nicotine dependence.
Findings suggest a potential pathway through which discrimination may influence
health.

FUNDING: This research was funded by the National Cancer Institute (R01
CA138598, J. McClure, PI).
CORRESPONDING AUTHOR: Jennifer McClure, PhD, Group Health Research
Institute, 1730 Minor Ave, Seattle, WA 98101, United States, Phone: 206-2872737, Email: mcclure.j@ghc.org
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POLYGENICITY ANALYSES OF SMOKING BEHAVIOR IN
ADOLESCENCE
Roseann E. Peterson*1, Hermine H. Maes1, Lindon J. Eaves1, Judy L. Silberg1,
Daniel E. Adkins1, Shaunna L. Clark1, Edwin J.C.G. van den Oord1, William E.
Copeland2, Adrian Angold2, Alaattin Erkanli2, Ashwin Patkar2, E.J. Costello2,
Martin Kennedy3, David M. Fergusson3, L. John Horwood3, Youfang Liu4, Patrick
F. Sullivan4, and Kevin Conway5, 1Virginia Commonwealth University, 2Duke
University, 3University of Otago, 4University of North Carolina at Chapel Hill,
5
National Institute on Drug Abuse
Cigarette smoking is a serious public health problem that is associated with
numerous adverse medical conditions including cancer, lung diseases, and
cardiovascular disease. Genetic factors have consistently been demonstrated
to influence individual differences in smoking behavior (SB), with twin and family

FUNDING: This work was supported by Pfizer’s Global Research Awards for
Nicotine Dependence (to JSA) and the National Institutes of Health/National
Institute for Minority Health Disparities (grant 1P60MD003422 to JSA). Data
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studies estimating heritabilities in the order of 0.50-0.70 for smoking initiation
(SI) and 0.60 for nicotine dependence (ND). The genome-wide association
(GWAS) approach has been applied to smoking behaviors yielding several
putative risk variants of small effects accounting for a fraction of the heritability
in adults. Adolescence represents an important developmental period to study
smoking behavior as more than 80% of adult smokers initiate before the age of
18. Therefore, the purpose of this research was to utilize longitudinal designs
to (1) evaluate association of validated SB-SNPs in adolescence, (2) assess
the accumulative effect via an aggregate risk score, (3) compare the variance
explained by all genotyped SNPs (GCTA) to estimates of heritability derived
from classical twin modeling. Smoking data from three longitudinal studies were
harmonized, including a twin sample, the Virginia Twin Study of Adolescent
Behavior Development (ABD), and two epidemiological samples, the Great Smoky
Mountain Study (GSMS) and the Christchurch Health and Development Study
(CHDS), yielding a combined sample of N=2,541. Of 25 SB-associated SNPs
catalogued from meta-analyses, only two were nominally associated with smoking
quantity across adolescence (empirical P < 0.03): rs7780009 on 7p14.3 in PDE1C
and rs7182567 on 15q25.1 near CHRNA3 and CHRNA5. In aggregate, the 25
SB-associated SNPs were not significantly associated with adolescent smoking.
However, the GCTA approach accounted for 42.0-69.7% of the variance in SB (P
< 1.0x10-8). Future research will utilize longitudinal data through mixture modeling
and incorporate environmental effects. Improved understanding of the genetic and
environmental components of smoking, particularly in a developmental context,
will aid in identifying vulnerability time-points and facilitate targeted prevention and
treatment efforts.

even the implicit physiological components of heightened sensitivity to stressors
seen in deprived smokers can be significantly attenuated through higher order
cognitive pathways. This has important implications for cognitive behavioral
therapy approaches to smoking cessation and addiction treatment generally.
FUNDING: This research was supported in part by grant 1UL1RR025011 from
the Clinical and Translational Science Award (CTSA) program of the National
Center for Research Resources (NCRR), National Institutes of Health (NIH), and
by faculty start-up funds from the University of Wisconsin.
JUSTIFICATION: The evidence presented here suggests that physiological
symptoms of nicotine withdrawal related to stress responding could be ameliorated
by top down cognitive influences (e.g., beliefs about smoking).
CORRESPONDING AUTHOR: Daniel Bradford, University of Wisconsin Madison,
1202 West Johnson St, Madison, WI 53706, United States, Phone: 334-333-5277,
Email: dbradford@wisc.edu
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VALIDATION OF LABORATORY CUE-INDUCED CRAVINGS WITH
DIARY DATA DURING A QUIT ATTEMPT
Joel Erblich*1 and Alexandra Michalowski2, 1Hunter College and Graduate Center,
City University of New York, 2Mount Sinai School of Medicine

FUNDING: This research was supported by the National Institute of Mental
Health (MH63970, MH63671, MH48085, K01MH093731 and K23MH080230),
the National Institute on Drug Abuse (DA/MH11301), NARSAD, and the William
T. Grant Foundation. The CHDS was supported by the Health Research Council
of New Zealand, National Child Health Research Foundation, Canterbury Medical
Research Foundation, New Zealand Lottery Grants Board, University of Otago,
Carney Centre for Pharmacogenomics, James Hume Bequest Fund and NIH grant
MH077874.

Cigarette cravings following exposure to smoking cues in a smoker’s
environment are thought to play an important role in cessation failure. Although
these cue-induced cravings have been modeled reliably under laboratory
conditions, there is some uncertainty as to whether or not these laboratorybased cravings are meaningfully related to real-world outcomes. In this study,
we examined the relationship between laboratory-based smoking cue-induced
cigarette cravings and daily diary reports of cravings during smoking lapses in the
context of a quit attempt. We hypothesized that smokers who exhibit heightened
cravings following laboratory-based cue exposures will report cue-induced
cravings in the context of a lapse during a quit attempt. To that end, nicotine
dependent smokers (n=111) preparing to make an unassisted, cold-turkey quit
attempt in the following week, completed a laboratory cue-induced craving task, in
which they were exposed to smoking and neutral cues, and reported their craving
levels (0-100) before and after each cue exposure. On Days 1 and 14 following
their quit date, participants completed diaries detailing any lapses that they had
experienced on that day. Results indicated that 47% of the sample (n=52; Mean
age=41.8, 44.4% African American, 14.58 Caucasian, 14.8% Hispanic, 18.8 cigs/
day, FTND=7.2) experienced a lapse within the first 14 days. Participants reported
the degree to which their lapses were triggered by changes in affect, the presence
of cues, boredom, and/or “other triggers.” Consistent with the study hypothesis,
participants with the highest levels of laboratory-based cue-induced cravings
reported higher levels of cue-induced lapses (p < 0.002), but not stress-induced,
boredom-induced or other-induced lapses (p’s > 0.15) on Days 1 and 14 following
their quit attempt. Findings provide further validation of the relevance of laboratorybased cue-induced craving as a model of real-world cravings and their relationship
to lapses during the early trajectory of a quit attempt.

CORRESPONDING AUTHOR: Roseann Peterson, Ph.D., Postdoctoral Fellow,
Virginia Commonwealth University, Human and Molecular Genetics, 103 South
Boulevard, #1, Richmond, VA 23220, United States, Phone: 612-298-9363, Email:
repeterson@vcu.edu
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SMOKING ANTICIPATION AND ACTUAL SMOKING BOTH LOWER
PHYSIOLOGICAL AND PSYCHOLOGICAL REACTIVITY TO
STRESS FOR SMOKERS IN WITHDRAWAL
Daniel E. Bradford, M.S.*1, Katherine P. Magruder, B.S.1, Oliva S. Subramani,
B.A.1, Nicole M. Marek, B.A.1, John J. Curtin, Ph.D.1, and Megan E. Piper, Ph.D.2,
1
Psychology Department, University of Wisconsin Madison, 2Center for Tobacco
Research and Intervention, School of Medicine and Public Health, University of
Wisconsin Madison
Smokers frequently report stress as a smoking cue and a primary cause
of relapse when attempting abstinence. The belief that smoking will reduce
stress could be a powerful motivator for smoking that is separable from the
pharmacological effect of nicotine. In fact, recently emerging Cognitive Behavioral
Therapy approaches to cessation are often aimed at targeting maladaptive
beliefs about smoking. However, connections between stress, beliefs about
smoking and the pharmacological impact of smoking are not well understood.
We hypothesized that the anticipation of smoking would be sufficient to alter both
physiological and psychological components of stress reactivity in withdrawn
smokers. To examine the effects of withdrawal, anticipation and smoking on stress
reactivity, we recruited 108 participants (34 deprived smokers withdrawn for 24
hours, 37 satiated smokers, and 37 nonsmokers). We measured stress reactivity
via eye-blink startle potentiation, an index of implicit physiological processes, as
well as self-reported anxiety during a cued shock stressor task. After completing
the task once, smokers anticipated smoking a cigarette placed in front of them
while they completed the task again and then smoked before completing the task
a final time. Nonsmokers anticipated and drank water for the second and third
task presentations, respectively. Smoking anticipation and actual smoking both
significantly attenuated physiological stress reactivity and self-reported anxiety to
stressors, relative to baseline, for deprived smokers compared to satiated smokers
and nonsmokers (p < .05). Nicotine dependence moderated the anticipation effect;
more dependent smokers showed greater effects of anticipation on dampening
of physiological stress reactivity (p < .05). These results clearly demonstrate that

FUNDING: This study was conducted while the first author was at the Mount Sinai
School of Medicine. Supported by NCI grants: K22CA124800 and R21CA118703
JUSTIFICATION: Laboratory assessment of cue-induced craving may be a useful
tool for identifying individuals at risk for smoking cessation failure when faced with
smoking cues in their environment.
CORRESPONDING AUTHOR: Joel Erblich, PhD, MPH, Associate Professor,
Hunter College, City University of New York, Psychology, 695 Park Avenue, New
York, NY 10065, United States, Phone: 212-396-6766, Email: joel.erblich@hunter.
cuny.edu
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ADOLESCENTS’ TOBACCO SUPPLY SOURCES IN A CHANGING
POLICY ENVIRONMENT
Janet Hoek*1, Philip Gendall1, Richard Edwards2, Benjamin Healey1, and Louise
Marsh1, 1University of Otago, Dunedin, 2University of Otago, Wellington

Purchase age restrictions have reduced youth access to tobacco and played
an important role in denormalizing smoking, yet do not always reduce smoking
prevalence among young people, who may turn to other supply routes. Continued
focus on youth access restrictions may overlook these alternative supply sources,
such as peers, family, and even strangers, which influence smoking initiation,
experimentation, and progression to regular smoking. To examine patterns in
young people’s supply sources and whether these changed as excise tax increases
were introduced, we analysed data from seven consecutive years (2006-12) of the
New Zealand ASH Year 10 survey, a cross-sectional annual survey of students
aged 14 and 15 years. Overall youth smoking prevalence declined over the
period examined and reduced more rapidly following the introduction of excise tax
increases in 2011. Nevertheless, the proportion reporting having usually purchased
their own cigarettes from a retail outlet remained stable at around ten percent
over the seven years. While friends and peers remained the dominant source
of tobacco, they declined in relative importance as a supply source, and supply
via caregivers and other immediate family sources increased. Family members
were a more important tobacco source for young M?ori women, the demographic
with the highest smoking prevalence. As only a small proportion of young people
source tobacco from commercial outlets, increased retail monitoring is unlikely to
have a marked effect on youth smoking prevalence. Evidence that tobacco supply
via family sources grew in relative importance reinforces the need for a policy
approach that reduces smoking prevalence among the general adult population,
which in turn would make it more difficult for young people to access and use
tobacco. Examples of policies to achieve this outcome could include restricting
the number of tobacco outlets to decrease tobacco’s availability, implementing
regular and increasingly larger excise tax increases to decrease its affordability,
and increasing smoke-free spaces, to reduce the ease of consumption.
FUNDING: No Funding
JUSTIFICATION: The findings inform debate over the desirability of increased
enforcement of youth tobacco access restrictions as opposed to stronger
population level measures; we suggest the latter may more effectively counter
young people’s access to tobacco through social sources and outline specific
policy measures that could be implemented.
CORRESPONDING AUTHOR: Janet Hoek, PhD, Professor, University of Otago,
Marketing, P O Box 56, Dunedin, Otago 9053, New Zealand, Phone: +6434797692,
Email: janet.hoek@otago.ac.nz
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hours later for all smokers, but this was particularly strong among smokers high
in depressive symptoms. Stress effects on smoking were partially mediated by
NA, but not PA. Results suggest that depressed smokers may experience more
SE and react more negatively to SE in terms of affect and smoking lapses during
smoking cessation attempts.

PRENATAL CIGARETTE EXPOSURE AND STRESS REACTIVITY IN
LATE INFANCY

Rina D. Eiden1, Douglas A. Granger2, Pamela Schuetze3, Craig R. Colder4, and
Stephanie Godleski*1, 1Research Institute on Addictions, State University of New
York at Buffalo; 2Department of Psychology, Arizona State University; 3Dept. of
Psychology, Buffalo State College; 4Department of Psychology, State University
of New York at Buffalo;

FUNDING: The project described was supported by Award Number RC1DA028129
from the National Institute on Drug Abuse awarded to Danielle E. McCarthy, Ph.D.
JUSTIFICATION: Interventions that help reduce reactivity to stress during a quit
attempt may improve cessation success in smokers high in depressive symptoms.
CORRESPONDING AUTHOR: Haruka Minami, Alpert Medical School of Brown
University, 345 Blackstone Boulevard, Providence, RI 02906, United States,
Phone: 401-455-6294, Fax: 401-455-6424, Email: haruka_minami@brown.edu

Prenatal cigarette exposure (PCE) may be associated with increased allostatic
load (risk associated with repeated physiological adaptations in response to
chronic stress) from the combination of high prenatal stress due to fetal hypoxia
and ischemia, and continued postnatal stress from cumulative environmental
and maternal risks. Based on current literature, we hypothesized that PCE
infants would exhibit higher amplitude trajectory for cortisol and higher cortisol
reactivity in response to stress, and that this association would be stronger for
boys. The sample consisted of 212 mother-infant dyads recruited prenatally and
assessed once in each trimester of pregnancy and at 9 months of infant age.
Saliva samples were collected at four time points at 9 months, after the infant
arrived at the laboratory (T1), before an anger/frustration paradigm (T2), 20
minutes after frustration (T3), and 40 minutes after frustration (T4). Results from
repeated measures ANCOVA indicated a significant PCE by time interaction on
cortisol, with PCE infants having significantly lower cortisol values compared to
non-exposed infants at the first three time points and marginally lower values at
T4. Exposed infants displayed a significant linear increase in cortisol from T1 to
T4, while unexposed infants displayed a marginal linear decrease with a significant
cubic trend in cortisol from T1 to T4. This association was stronger for boys, with
PCE boys exhibiting significantly lower cortisol overall compared to non-exposed
boys. There was no PCE difference for girls. PCE children exhibited lower cortisol
reactivity and recovery compared to non-exposed children. Descriptions of
allostatic load have included both over and under activation of the stress response
system. Few studies of PCE have examined cortisol reactivity beyond early
infancy. Current results indicate that by late infancy, patterns of hyper-arousal in
the stress response system reported in early infancy may change to an underactivated stress response system.

POS3-4

ROLE OF EXPERIENTIAL AVOIDANCE ON RELATIONS AMONG
DEPRESSIVE SYMPTOMS, WITHDRAWAL SYMPTOMS, AND
SMOKING BEHAVIOR DURING A QUIT ATTEMPT
Haruka Minami, Ph.D.1, Erika Litvin Bloom, Ph.D.1, Kathleen M. Palm Reed, Ph.D.2,
Steven C. Hayes, Ph.D.3, and Richard A. Brown, Ph.D.1, 1Alpert Medical School of
Brown University, Butler Hospital, 2Clark University, 3University of Nevada
Smoking cessation interventions that aim to reduce experiential avoidance
(EA) (i.e., inability to tolerate internal distress) are purported to improve cessation
success through decreased reactivity (i.e., smoking) to internal distress. Yet, this
hypothesized mechanism has rarely been tested directly. This study examined
whether pre-quit general EA (Acceptance & Action Questionnaire, AAQ) and
smoking-specific EA (Avoidance and Inflexibility Scale, AIS) moderated the
relations between internal distress, assessed by post-quit depressive symptoms
and three subscales of withdrawal symptoms (negative affect, physical withdrawal,
craving), and smoking. Participants: 40 adult smokers, failed to quit for more than
3 days in the past 10 years, who participated in a randomized controlled trial of
Distress Tolerance treatment. Results: Multilevel models showed that pre-quit
levels of AIS, but not AAQ, significantly moderated the relations between all
predictors, except craving, and smoking for 13 weeks post-quit. However, only
the moderating effect of AIS on physical withdrawal-smoking relations remained
significant through 26 weeks. Marginal effect plots revealed that significant positive
associations between internal distress (depressive symptoms, negative affect,
physical withdrawal) and smoking were found only in those with high pre-quit
smoking-specific EA. Moreover, pre-quit AIS did not predict post-quit average
levels or changes depressive symptoms or withdrawal, suggesting that decreasing
smoking specific EA pre-quit may not reduce internal distress, but reduce a
smoker’s response (i.e., not smoking) to such distress during a quit attempt.
Conclusions: Results mainly supported the hypothesized mechanisms, but only
for smoking-specific EA for a limited time. Reducing EA below a certain threshold
may be crucial to reduce lapse risk associated with internal distress. Smoking
cessation interventions focusing on EA reduction may especially benefit those
who are vulnerable to greater post-quit depressive and withdrawal symptoms, and
smoke to regulate aversive internal states. Improving ways to reduce reactivity to
craving may help increase treatment efficacy.

FUNDING: Research reported in this abstract was supported by the National
Institute on Drug Abuse of the National Institutes of Health under Award Number
R01DA019632. The content is solely the responsibility of the authors and does not
necessarily represent the official views of the National Institutes of Health
JUSTIFICATION: These results highlight alterations in stress reactivity as one
potential mechanism explaining the association between prenatal exposure and
disruptive behaviors.
CORRESPONDING AUTHOR: Rina Eiden, PhD, State University of New York at
Buffalo,, Research Institute on Addictions, 1021 Main Street, Buffalo, NY 14203,
United States, Phone: 7168873350, Fax: 7168872510, Email: eiden@ria.buffalo.
edu
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ECOLOGICAL MOMENTARY ASSESSMENT OF STRESS
REACTIVITY AMONG SMOKERS LOW VS. HIGH IN DEPRESSIVE
SYMPTOMS DURING A QUIT ATTEMPT

FUNDING: Supported in part by grant DA017332 from the National Institute on
Drug Abuse to Richard A. Brown.
JUSTIFICATION: Smoking cessation interventions focusing on EA reduction may
especially benefit those who are vulnerable to greater post-quit depressive and
withdrawal symptoms, and smoke to regulate aversive internal states.

Haruka Minami, Ph.D.1, Vivian M. Yeh, Ph.D.2, Krysten W. Bold, M.S.3, Gretchen
B. Chapman, Ph.D.3, and Danielle E. McCarthy, Ph.D.3, 1Alpert Medical School of
Brown University, 2Icahn School of Medicine at Mount Sinai, 3Rutgers, the State
University of New Jersey

CORRESPONDING AUTHOR: Haruka Minami, Alpert Medical School of Brown
University, 345 Blackstone Boulevard, Providence, RI 02906, United States,
Phone: 401-455-6294, Fax: 401-455-6424, Email: haruka_minami@brown.edu

Depression in smokers is associated with lower quit rates during smoking
cessation attempts. Stress is a relapse precipitant and greater reactivity to stress
may mediate depression effects on cessation success. The current study examined
relations among stressful events (SE), affect, and smoking reported in real time
during an attempt to quit smoking by 20 smokers high and 51 smokers low in
depressive symptoms. Multilevel models indicated that SE predicted increases in
negative affect (NA) and decreases in positive affect (PA) within 2 hours, regardless
of baseline depressive symptoms. Only smokers high in depressive symptoms
(HD) continued to show elevated NA and decreased PA up to 24 hours after an
SE, however. The persistence of NA appeared to be mediated by increased odds
of subsequent SEs among HD smokers, but the positive affect suppression was
independent of later SE. Stressful events predicted increased smoking up to 24
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likely to be abstinent were patients admitted through the Emergency Department
(ED) [p<.001] and patients with orders for stop smoking medications while
hospitalized (p=.015). In addition, ED admitted smokers reached for follow-up
were more likely than other smokers to be uninsured (p=.015) have a history
of psychiatric disorders (p=.001), and have shorter hospitalizations (p=.031).
Conclusion: Patient characteristics and diagnoses impact follow-up abstinence
rates. Admission through the ED also impacts follow-up abstinence rates
suggesting the possibility of unique characteristics of these patients. Because
one-third of hospitalized smokers are admitted through the ED, more research is
needed to help improve outcomes for these patients.

ASSOCIATION OF DAYS ABSTINENT DURING SHORT-TERM
STUDY QUITTING WITH SUBSEQUENT INITIATION OF A
PERMANENT QUIT ATTEMPT
Kenneth A. Perkins*1, Joshua L Karelitz1, Valerie C. Michael1, and Caryn Lerman2,
1
Department of Psychiatry, University of Pittsburgh, 2Department of Psychiatry,
University of Pennsylvania
Formal clinical trials show that duration of abstinence in the first weeks of a
permanent quit attempt predicts quit status later in that same attempt. However,
unclear is whether more days of abstinence during short-term quit attempts for
study purposes are associated with quit status in a subsequent permanent quit
attempt. In a crossover procedure designed to test initial sensitivity to medication
versus placebo during two separate week-long (5 days) quit periods, we examined
the association between number of days quit during these brief attempts with
success in being able to subsequently quit (permanently) at post-study follow-up.
Subjects were 54 adults from two similar studies, testing nicotine patch or
varenicline versus the respective placebo, administered blind in counter-balanced
order. At screening, all smoked at least 10 cigs/day, had CO>10 ppm, and
intended to quit permanently within the next 2 months (i.e., those already high
in quit interest). Subjects’ quit status was confirmed daily by CO<5 ppm during
each study period, with feedback but no other consequence provided, and a
week or more of ad lib smoking resumption separated the two quit periods. After
completing the study, all were offered brief cessation counseling to help make their
permanent quit attempt as a benefit of study participation. The total days abstinent
during these two study quit weeks were compared between those able vs. unable
to quit for at least 24 hrs in the subsequent permanent attempt when contacted
within a few days after their target quit date. Since dependence level could explain
quit ability both during the study quit weeks and the post-study quit attempt, FTND
was included as a covariate in the ANCOVA. We found more days quit during the
short-term study attempts among those 36 who later successfully quit post-study
compared to those 18 who were unable to quit post-study, means (SE) of 4.1±0.5
vs 0.6±0.7 quit days, respectively, F (1,51)=14.55, p<.001. These results suggest
that number of days quit during week-long assessments in a crossover test is
a potentially meaningful clinical measure in predicting successful initiation of a
permanent quit attempt.

FUNDING: This research was supported by OHSU hospitals and the OHSU
Division of Pulmonary & Critical Care Medicine
JUSTIFICATION: The results of this analysis can help improve implementation of
Joint Commission measures and national health care policies.
CORRESPONDING AUTHOR: David Gonzales, PhD, Co-Director OHSU Smoking
Cessation Center, Oregon Health & Science University, Pulmonary & Critical Care
Medicine, 3181 SW Sam Jackson Park Rd., Portland, OR 97239, United States,
Phone: 1-503-494-1660, Fax: 1-503-494-5407, Email: gonzales@ohsu.edu
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INDIVIDUAL DIFFERENCES IN NEGATIVE AFFECT RELATED TO
SMOKING: THE ROLE OF EMOTIONAL
Nicole S. Marquinez*, Bryan W. Heckman, Stephanie Sivils, Caylen Hanshaw,
Brittany Anderson, Catherine Lim, Marian Osimen, Mannette Joseph, and Thomas
H. Brandon, University of South Florida and Moffitt Cancer Center
A large body of literature supports that negative affect plays a critical role in
nicotine dependence. Smokers report feeling intense episodes of negative affect
and that this affective state is a primary motivation to keep smoking. The purpose
of this study was to examine the relationship between individual differences in
emotional experience, in particular emotional clarity and differentiation (individuals’
ability to understand, describe, and differentiate between emotions), and smoking
motivation. A second goal was to test the ability of an emotional-labeling intervention
to reduce the negative affect that results from a negative emotion induction, and the
ability of emotional clarity to moderate the effect of a negative affect manipulation
upon smoking-related variables. We hypothesized that emotional clarity would
be related to affect, craving, and smoking satisfaction. Also, we hypothesized
that emotional clarity would moderate the relationship between the emotionallabeling manipulation and affect, craving, and smoking satisfaction. We believed
that labeling emotions would result in an increase in positive affect and reduced
cravings among individuals low in emotional clarity. A correlational and two-group
between-subjects design was used. Participants (170 participants; 86 males) first
completed baseline measures, then went through a mood induction procedure
(watching a video), and lastly, were randomized to one of two conditions (labeling
emotions experienced from watching the video vs. describing the acting in the
video). Emotional clarity was related to affect, craving, and smoking satisfaction
ratings, such as those higher on emotional clarity reported more positive affect,
less cravings, and having experienced aversive effects after smoking. Additionally,
the writing task, regardless of condition, resulted in more positive affect ratings,
decreased negative affect relief, and higher urges. We have replicated findings
from previous studies showing a relationship between emotional clarity and
mood. This study is the first one to establish such a relationship with craving for a
cigarette and aspects of smoking satisfaction.

FUNDING: Supported by NIH Grant P50 CA143187.
JUSTIFICATION: Quit duration during short-term tests of smoking cessation
relates to success in initiation of a permanent quit attempt.
CORRESPONDING AUTHOR: Kenneth Perkins, PhD, Prof of Psychiatry, Univ
of Pittsburgh, WPIC, Pittsburgh, PA 15213, United States, Phone: 412-246-5395,
Email: perkinska@upmc.edu
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PREDICTORS OF FOLLOW-UP SMOKING ABSTINENCE FOR
HOSPITALIZED PATIENTS
Wendy G. Bjornson, M.P.H., Noal Clemons, B.A., Trisha M. Coleman, M.A.,
Caroline Koudelka, M.P.H., Catherine J. Markin, M.D., and David Gonzales,
Ph.D.*, Oregon Health & Science University
Background: Patients who resume smoking following hospitalization are at risk
of complications, poorer treatment outcomes, and re-admission. Oregon Health &
Science University Hospital (Portland, OR) has supported a Tobacco Dependence
(TD) Consult Service for hospital patients since 2007 in order to enhance
follow-up abstinence. Patients with a current history of tobacco use at admission
are referred to the TD Service for bedside cessation assessment/education, brief
behavioral intervention, medication recommendations, and telephone follow-up at
2 weeks post-discharge. Objective: To analyze predictors of follow-up smoking
abstinence in hospital patients seen by the Tobacco Dependence Consult Service
to assist with improving services and outcomes. Methods: Analysis was conducted
for selected variables including age, gender, type of insurance coverage, type of
admission, length of stay, and discharge diagnoses of patients seen by the TD
Service between January, 2011 and December, 2012. Results: Of patients referred,
1683 (80%) completed TD consults. Of these 888 (53%) agreed to be contacted
at 2 wks post-discharge. Following discharge 613 (69%) patients were reached
with 32% reporting abstinence. Those significantly more likely to report abstinence
at follow-up were older (p=.012), had a longer hospital stay (p<.001), and had a
discharge diagnosis of cardiovascular disease (p<.001). Those significantly less

FUNDING: No funding
JUSTIFICATION: The findings of this study could be applied to developing interventions for smoking cessation. It can also be used to identify individuals that are
more prone to continuing smoking and relapse.
CORRESPONDING AUTHOR: Nicole Marquinez, B.A., Graduate Student,
University of South Florida/Moffitt Cancer Center, 4115 E Fowler Ave, Tampa, FL
33617, United States, Phone: 3053434900, Email: Nicole.Marquinez@moffitt.org
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college smokers); and (3) Regularly using flavored Ecigs may make transitioning
to smoking cigarettes more appealing and easier (e.g., less coughing; male
college non-smokers). With respect to taste, most smokers who had tried Ecigs
described their flavor negatively (e.g., gross, weird), although some suggested
that brand and cost influence flavor quality. When comparing Ecigs to regular
cigarettes, smokers largely agreed that they taste different but disagreed whether
Ecigs taste better or worse. In sum, this study suggests that Ecig flavors appeal
to youth and may increase risk for experimentation in non-smokers and smokers.
However, among smokers who have tried Ecigs, many disliked their flavor both
independently and relative to regular cigarettes.

CHARACTERISTICS OF ADOLESCENT INTERMITTENT AND
DAILY SMOKERS
Mark L. Rubinstein, M.D.*1, Michelle A. Rait, M.A.1, Saunak Sen, Ph.D.1, and Saul
Shiffman, Ph.D.2, 1University of California, San Francisco, University of Pittsburgh.
INTRODUCTION: Intermittent smoking is common among adolescent smokers,
but little is known about adolescent intermittent smokers (ITS). This study describes
a cohort of adolescent ITS and compares them to adolescent daily smokers (DS)
for the purpose of providing a more detailed characterization of adolescent ITS.
METHODS: Participants were 124 adolescent (13-17 years old) ITS and 55 DS
enrolled as part of a larger study on the effect of nicotine metabolism. ITS were
defined as smoking at least monthly but < 28 days per month; DS as smoking daily.
Participants completed demographic, smoking and addiction surveys, including
the Hooked on Nicotine Checklist (HONC) and Modified Fagerström Tolerance
Questionnaire (mFTQ). RESULTS: ITS started smoking at an older age (14.5
versus 13.3 years old, p<.001). ITS reported smoking a mean of 12.1 days per
month (median= 10.00, SD=8.3) and smoked significantly fewer cigarettes than
DS on days when they smoked (1.62 CPD versus 5.79 CPD, p<.001). ITS also
scored significantly lower on the mFTQ (1.89 versus 3.75, p<.001) and HONC
(3.34 versus 6.56, p<.001) addiction scales. Importantly, all of these findings
were independent of years of smoking. Similar percentages of ITS and DS
reported having made a quit attempt since beginning to smoke (60.2% versus
70.9%, p=.17) and the absolute number of quit attempts was similar between
groups (5.8 versus 4.8, p=.67). ITS were equally likely to report smoking when
drinking alcohol (OR=0.95, CI =0.48, 1.88), but less likely to smoke when angry
(OR=0.43, CI=0.21, 0.88). CONCLUSIONS: We document significant differences
in smoking related behaviors between adolescent ITS and DS. These behaviors
are independent of years of smoking. Given the risks from light and intermittent
smoking, it is essential that we develop a greater understanding of adolescent
ITS, including their difficulty quitting and the contextual factors influencing their
smoking so that we may develop new interventions targeted towards their unique
needs.

FUNDING: This work was supported by the National Institute on Drug Abuse grant
P50DA009241
JUSTIFICATION: The current study provides important information on high school
and college students’ knowledge about flavored electronic cigarettes and their
perceptions of how the wide range of available flavor options may encourage or
deter youth from using electronic cigarettes.
CORRESPONDING AUTHOR: meghan morean, Ph.D., Postdoctoral Fellow, Yale
School of Medicine, Psychiatry, 34 Park St, New Haven, CT, 06519, United States,
Phone: 727-686-5668, Email: meghan.morean@yale.edu
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TIME DEPENDENCY OF CRAVING AND RESPONSE INHIBITION
DURING NICOTINE ABSTINENCE
Stephen Tsaur*, Gretchen Evans, Valentina Souprountchouk, Andrew A. Strasser,
Ph.D., Caryn Lerman, Ph.D., and Rebecca Ashare, Ph.D., Perelman School of
Medicine at the University of Pennsylvania
Background: Nicotine withdrawal produces increased craving for cigarettes
and deficits in response inhibition, a measure of impulsivity, and these withdrawal
symptoms are predictive of relapse. Although these symptoms emerge during
the early withdrawal period, there is mixed evidence regarding whether they
occur simultaneously. Given the importance of the early withdrawal period, this
study examined craving and response inhibition at 24 and 72 hours abstinence.
Methods: Twenty-one (5 female) non-treatment seeking adult smokers (mean age
= 35 years; mean CPD = 16; mean FTND = 4.8) were evaluated at baseline, 24
hours, and 72 hours abstinence for smoking behavior (verified by breath carbon
monoxide), craving, and response inhibition. Craving was measured using the two
factors from the Questionnaire on Smoking Urges - Brief (QSU-B) and response
inhibition was measured using Stop Signal Reaction Time (SSRT) derived from
the Stop Signal Task. Generalized linear regression models were used for the
primary outcomes and Pearson correlations were used to examine the association
between craving and response inhibition. Results: There was a significant increase
in urges to smoke to relieve negative affect (factor 2) from Baseline to 24 hours
abstinent (p=0.004), which subsided by 72 hours (baseline vs. 72 hours, p=0.08).
There were no changes in factor 1 craving at 24 or 72 hours (ps>0.3). Marginal
deficits in response inhibition did not emerge until 72 hours (p=0.056; baseline
vs. 24 hours, p=0.32). No correlation was found between response inhibition and
craving (ps>0.15). Conclusions: We observed an increase in urges to smoke to
relieve negative affect, which peaked at 24 hours, suggesting a need to target
negatively reinforced motivation for smoking during early abstinence. In contrast,
the prolonged course of deficits in response inhibition indicates a need to address
the cognitive impact of nicotine withdrawal over an extended period of abstinence
(i.e., 72 hours). Characterizing the profile and time course of cognitive, affective,
and physiological withdrawal symptoms may guide development of targeted
treatments to help more people quit smoking.

FUNDING: This study was conducted while the author was at the University of
California San Francisco. Supported by NIH/NCI R01 CA140216 and NIH/NCRR
UCSF-CTSI Grant Number UL1 RR024131.
JUSTIFICATION: Understanding the different smoking patterns among adolescents
will allow for the development of more tailored and successful smoking cessation
programs.
CORRESPONDING AUTHOR: Mark Rubinstein, MD, Associate Professor, UCSF,
Pediatrics, 3333 California Street, San Francisco, CA 94941, United States,
Phone: (415) 476-5763, Email: RubinsteinM@peds.ucsf.edu
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HIGH SCHOOL AND COLLEGE STUDENTS’ KNOWLEDGE ABOUT
AND PERCEPTIONS OF FLAVORED ELECTRONIC CIGARETTES
Meghan E. Morean, Ph.D.*, Grace Kong, Ph.D., Deepa R. Camenga, M.D.,
M.H.S., Dana A. Cavallo, Ph.D., Amanda Palmer, B.A., and Suchitra KrishnanSarin, Ph.D., Yale School of Medicine
Electronic cigarette (i.e., Ecig) use is on the rise; 10% of high school students
(CDC, 2011) and 5% of college students (Sutfin, 2013) report lifetime use. The
increased popularity of Ecigs among young people may be due, in part, to the
availability of over 100 Ecig flavors (e.g., mint, berry). The lure of these flavors may
prompt youth to initiate Ecig use and, in some cases, to develop nicotine addiction.
Among other concerns, some youth may progress to smoking cigarettes. The
current study examined high school and college students’ knowledge about and
perceptions of flavored Ecigs. We ran 16 focus groups (6-8 students each) in 2
high schools and 2 colleges. We stratified groups by sex and smoking status.
Independent raters coded group transcripts using thematic analysis. For the
current study, we reviewed themes related to flavor and taste (descriptions of
flavor). Students were aware that Ecigs come in myriad flavors, except for 2
college female non-smokers. All groups mentioned 3 flavor categories: 1) tobacco
or menthol/mint; 2) fruits (e.g., cherry); and 3) candy (e.g., cotton candy). Students
found the concept of flavors inherently appealing, but raised 3 primary concerns
about their use in Ecigs: (1) The chemicals used to flavor Ecigs may be toxic
(female college smokers); (2) Flavors may lead some people who otherwise would
not smoke traditional cigarettes to become addicted to nicotine (male/female

FUNDING: P50 CA143187 (Lerman) Clinical Neuroscience Training Program,
Perelman School of Medicine at the University of Pennsylvania (Tsaur)
JUSTIFICATION: This study provides information about the time course of
cognitive and affective nicotine withdrawal symptoms.
CORRESPONDING AUTHOR: Rebecca Ashare, Ph.D., Assistant Professor,
University of Pennsylvania Perelman School of Medicine, Psychiatry, 3535 Market
St, Philadelphia, PA 19104, United States, Phone: 2157465789, Email: rlashare@
mail.med.upenn.edu
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compared with usual care, the DA significantly decreased the DCS score (from
30.2 ± 9.8 [M±SD] to 26.7 ± 7.9, p= 0.029, t-test) and the COMRADE score
(from 17.1 ± 7.1 to 14.0 ± 4.8, p=0.006), indicating that the DA was efficacious
in improving decisional quality. Assessments found good acceptance of the DA
by both patients and physicians. Given the efficacy of this approach in terms
of decisional quality, further studies are indicated to explore the role of DAs in
tobacco control, especially with clinician-delivered tobacco interventions.

FRONTO-STRIATAL CIRCUITRY STENGTH RELATES TO THE
ROLE OF REWARD DEPENDENCE AND IMPULSIVITY ON
NICOTINE DEPENDENCE
Moxi Zhou*, Vani Pariyadath, and Elliot A. Stein, National Institute on Drug Abuse

FUNDING: Supported by R21 CA143171

Individuals with high impulsivity are more likely to be addicted to smoking. In
addition, the trait of reward dependence (RD) has also been linked to addictive
behavior, and both these traits are associated with fronto-striatal circuitry.
However, no studies have attempted to link the two traits together in the context
of addiction. We compiled a dataset of 262 individuals (126 smokers) where
one group consisted of healthy controls and the other of nicotine dependent
individuals. We measured impulsivity through the Barratt Impulsivity Scale
(BIS) and RD through the Temperament and Character Inventory (TCI). A linear
regression analysis revealed a significant reward dependence by impulsivity
interaction (RD x BIS) effect on smoking status. Next, to understand the neural
mechanisms underlying this RD x BIS effect, we employed functional magnetic
resonance imaging to study differences in resting-state functional connectivity
(rsFC) between a cohort of smokers (n = 20) and nonsmokers (n = 21). Regions
of interest (ROIs) were placed in six areas of the striatum: dorsal caudate, ventral
caudate, nucleus accumbens, dorsal caudal putamen, dorsal rostral putamen, and
ventral rostral putamen. We focused on the rsFC between these ROIs and the
PFC using a linear mixed effect model involving a three way interaction between
smoking status, RD, and impulsivity, and found a significant interaction effect in
functional connectivity strength between the ventral caudate to the dorsolateral
PFC. Interestingly, the smoker and nonsmoker group showed opposite patterns of
interactions within this circuit: for the nonsmoker group, the RD x BIS effect is in an
inverted “U-shaped” curve, whereas an upright curve was observed in the smoker
group. We did not observe an effect of nicotine addiction severity (measured with
FTND) or cigarettes per day on the strength of this circuit, suggesting that the
interaction effect may indicate a predisposition to smoking and nicotine addiction.
Future studies will examine how the strength of this RD x BIS circuit influences
performance on impulsivity and reward learning tasks.

JUSTIFICATION: This Decision Aid hopes to facilitate conversation about perioperative smoking between the patient and the clinician.
CORRESPONDING AUTHOR: David O. Warner, M.D., Professor of Anesthesia,
Mayo Clinic, Department of Anesthesiology, 200 First Street SW, Rochester, MN
55905, United States, Phone: 507-255-4288, Email: warner.david@mayo.edu
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VARIATIONS IN NICOTINE METABOLISM AMONG MALE AND
FEMALE CAUCASIAN SMOKERS
Leon Kosmider, Pharm.D.*1, Andrzej Sobczak, Ph.D.1, Bartosz Koszowski, Ph.D.2,
Marcin Delijewski, Pharm.D.3, Jakub Knysak, Pharm.D.3, and Maciej L. Goniewicz,
Ph.D.4, 1Institute of Occupational Medicine and Environmental Health and Medical
University of Silesia, Sosnowiec, Poland; 2Battelle Memorial Institute, Baltimore,
3
Medical University of Silesia, Sosnowiec, Poland, 4Roswell Park Cancer Institute,
Buffalo
Significance: Sex is an important factor that mediates the neurobiological
response to nicotine, and ultimately the course of dependence behavior in
humans that smoke cigarettes. Basic science research has demonstrated
nicotine-induced sex differences in animal models by measuring various
behavioral and non-behavioral indices. Epidemiological research also strongly
suggests sex differences in tobacco use and abuse. Estrogen-induced alterations
in the expression of cytochrome P450 enzymes have been reported, and these
perturbations in hepatic enzyme expression may alter nicotine metabolism.
Because little is known about the variations in nicotine metabolism among male
and female Caucasians, we conducted a study to characterize rate of nicotine
metabolism among Polish smokers. Materials and Methods: In a cross-sectional
study of 187 daily cigarette smokers (102 females), we collected spot urine
samples and measured 3’-trans-hydroxycotinine and cotinine levels with LC-MS/
MS method. We calculated Nicotine Metabolite Ratio (NMR), a phenotypic and
noninvasive indicator of nicotine metabolism rate, defined as a molar ratio of two
major metabolites of nicotine: trans -3’-hydroxycotinine over cotinine. We analyzed
variations in NMR among various groups of smokers using analysis of variances
with sex and age as independent variables. Results: In a whole study group,
an average NMR was 4.77 (95% CI: 4.35 - 5.22). Statistical analysis revealed
significant difference between the group of women below 40 years, and the rest of
the female population (6.20; 95%CI: 6.12 - 7.91 vs. 4.47; 95% CI: 4.42 - 5.91). No
statistical changes were found in male smokers of various ages. Conclusions: This
is a first study to describe variations in nicotine metabolism among Polish smokers.
Our findings suggest that young Caucasian women metabolize nicotine faster than
the rest of the population. The increased nicotine metabolism in female relative to
male smokers may be mediated by circulating gonadal hormones. Clinical trials
are needed to assess whether young Caucasian women require higher doses of
NRT during smoking cessation treatment.

FUNDING: This work was supported by the National Institute on Drug Abuse,
Intramural Research Program, NIH/DHHS.
JUSTIFICATION: By using the traits and brain pathways involved, our findings
have implications for prevention and early intervention strategies of nicotine
addiction.
CORRESPONDING AUTHOR: Moxi Zhou, B.S., National Institute on Drug Abuse,
2807 Cresmont Ave, Baltimore, MD 21211, United States, Phone: 5053408773,
Email: mzhou8@u.rochester.edu
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RANDOMISED TRIAL OF A DECISION AID FOR SMOKERS
UNDERGOING SURGERY
Sandeep Kadimpati, D.D.S., M.P.H., Annie LeBlanc, Ph.D.,Victor Montori, M.D.,
Kristin Vickers-Douglas, Ph.D., L.P., and David O. Warner, M.D., Departments of
Anesthesiology, Internal Medicine, and Health Sciences Research, Mayo Clinic,
Rochester, MN
Elective surgery provides an excellent opportunity to address patients’ smoking
behavior to improve both short- and long-term outcomes. Decision aids (DA), tools
designed to facilitate patient participation in decision making about health care,
have not been applied to increase the involvement of patients in decisions related
to their tobacco use behavior. The purpose of this study was to design and test
a DA for smokers undergoing elective surgical procedures. After initial formative
work and pilot testing, a DA for the perioperative setting was formulated, including
three choices: continue to smoke, “quit for a bit” (abstinence from the morning
of surgery to one week after surgery), and quit for good. It was comprised of 3
cards, distributed to the patient by nursing staff at the time of patient rooming,
that were used by physicians to initiate and support conversations about
perioperative tobacco use. After development, the DA was tested in a trial of 130
cigarette smokers being evaluated preoperatively for elective surgery. Subjects
were randomized to receive either the DA or usual care, both delivered by regular
clinical staff physicians and residents with minimal training in tobacco control.
Primary outcomes included the Decisional Conflict Scale (DCS, reflecting the
state of uncertainty regarding a given course of action) and the COMRADE scale
(assessing risk communication and treatment decision making). We found that

FUNDING: The study was supported by the Medical University of Silesia grants
KNW-2-185/09 and KNW-2-185/09.
JUSTIFICATION: This is a first study to describe variations in nicotine metabolism
among Polish smokers suggesting that young Caucasian women might require
higher doses of NRT during smoking cessation treatment.
CORRESPONDING AUTHOR: Maciej Goniewicz, Ph.D., Assistant Professor,
Roswell Park Cancer Institute, Department of Health Behavior, Elm and Carlton
Streets, Buffalo, NY 14263, United States, Phone: 7168458541, Fax: 7168451265,
Email: maciej.goniewicz@roswellpark.org
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completed a behavioral task in which they were monetarily rewarded for delaying
smoking at 5-min intervals, with shorter latency to smoking reflecting stronger
motivation to resume smoking. RESULTS: Within-subject generalized estimating
equation models indicated that abstinence reduced latency to smoking and positive
affect and increased composite withdrawal symptom level, urge, and negative
affect (ps <.0001). When each withdrawal component was examined in isolation,
product of coefficients analyses indicated that the effect of abstinence on latency
to smoking was significantly mediated by each withdrawal component. Combined
multiple mediator analyses showed incremental mediational effects through urge
(Beta = .23, p <.0001) and diminished positive affect (Beta = .023, p < .05), but
not negative affect. CONCLUSION: This study provides the first experimental
evidence that within-person variation in abstinence impacts motivation to resume
smoking by impacting withdrawal symptoms. Urge and diminished positive affect
that ensues upon abstinence may be unique withdrawal-mediated mechanisms
underlying tobacco addiction.

PREDICTION OF SMOKING CESSATION OUTCOMES USING
POSITRON EMISSION TOMOGRAPHY MEASUREMENT OF BRAIN
NICOTINIC ACETYLCHOLINE RECEPTOR LEVELS
Arthur L. Brody, M.D.*1,2, Alexey G. Mukhin, M.D., Ph.D.3, Michael S. Mamoun,
M.D.2, Trinh Luu, M.S.2, Meaghan Neary, B.S.2, Lidia Liang, B.S.2, Jennifer
Shieh, B.S.2, Catherine A. Sugar, Ph.D.1,4, Jed E. Rose, Ph.D.3, and Mark A.
Mandelkern, M.D., Ph.D.2,5, 1Department of Psychiatry, University of California
at Los Angeles, 2Department of Research, VA Greater Los Angeles Healthcare
System, 3Department of Psychiatry, Duke University, 4Department of Biostatistics,
University of California at Los Angeles, 5Department of Physics, University of
California at Irvine
Background: Up-regulation of nicotinic acetylcholine receptors (nAChRs),
including the common alpha4beta2* nAChR subtype, is one of the most wellestablished effects of smoking on the human brain. While subjective aspects of
tobacco dependence have been extensively examined as predictors of quitting
smoking with treatment, we are not aware of studies determining the relationship
between pre-treatment up-regulation of nAChRs and smoking cessation with a
standard course of treatment. Method: 81 tobacco-dependent smokers underwent
positron emission tomography (PET) scanning with the radiotracer 2-FA (for
labeling alhpa4beta2* nAChRs) followed by double-blind, placebo-controlled
treatment with nicotine patch (random assignment). Results: Smokers with less
up-regulation of nAChRs were found to have a greater likelihood of quitting
smoking with treatment, regardless of treatment group assignment. Furthermore,
mean 2-FA binding provided greater ability to predict treatment response above
and beyond pre-treatment subjective measures known to predict response (i.e.,
levels of nicotine dependence, craving, and self-efficacy). Discussion: Study
results demonstrate that smokers with less severe up-regulation of alpha4beta2*
nAChRs had a greater likelihood of quitting smoking than smokers with more
severe up-regulation. While we recognize that the costly, time-consuming PET
procedure used here is not likely to be used clinically, simpler PET or single photon
emission computer tomography methods with shorter scanning times could be
tested and applied to help guide treatment for cigarette smoking in the future.

FUNDING: This research was supported by NIDA grant R01-DA026831
JUSTIFICATION: Understanding urge and diminished positive affect following
abstinence may be helpful in understanding the withdrawal-mediated mechanisms
underlying tobacco addiction which in turn helps in creating more effective
cessation programs.
CORRESPONDING AUTHOR: Adam Leventhal, University of Southern California,
2250 Alcazar St., CSC 240, Los Angeles, CA 90033, United States, Phone: 323442-8222, Email: adam.leventhal@usc.edu
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USE OF MEDIATIONAL MODELS IN PREDICTING SMOKING
CESSATION TREATMENT ATTENDANCE
Aaron K. Haslam*, Josh Gottlieb, Michael Sustaita, Charlene M. Key, Nicole Harris,
Noreen Watson, Gabriella Grimaldo, and Lee M. Cohen, Texas Tech University
Smoking cessation interventions can help cigarette smokers quit (Valery et
al., 2008); however, attendance in treatment sessions is critical if one is to be
successful long term (Patterson et al., 2003). Despite this, research has shown
that poor attendance rates are common problems in smoking cessation programs
(Curtin et al., 2000). The purpose of the present study was to use mediational
models to better understand what may predict attendance. Depressive symptoms,
nicotine dependence level, perceived health risks of smoking, and age have all
been shown to predict treatment attendance ( e.g., Peterson et al., 2003; Wagner
et al., 1990). Pilot data were used from an ongoing smoking cessation study
that is comparing the differential effectiveness of a 10-week cognitive behavior
therapy (CBT) smoking cessation protocol to the same protocol with an additional
emphasis on the use of either exercise or on confectionary chewing gum as
adjuncts to treatment. The bias-corrected bootstrap method of mediation was
utilized using the Process macro (Hayes, 2012) in SPSS (V.20; IBM Corp., 2011).
Five-separate mediation analyses were conducted. Results indicated that nicotine
dependence mediated the relationship between age and attendance with the
95% confidence interval l (CI) of the indirect effect spanning from -.038, -.0008.
However, neither perceived health risks of smoking or number of health problems
were shown to mediate the relationship between age and treatment attendance
(95% CI -.0322, .0018; -.0266, .005 respectively). Depression scores and nicotine
dependence scores also did not mediate the relationship between number of
reported health problems and attendance (95% CI -.1218, .1226; .-0531, .3098,
respectively). Results revealed that the level of nicotine dependence a person
reports is a mediating factor for the relationship between age and attendance.
Specifically, reducing nicotine dependence may improve attendance among older
smokers wishing to quit. Future research should assess additional mechanisms of
attendance as this information could help improve upon the poor attendance rates
currently observed in smoking cessation programs.

FUNDING: This study was supported by the National Institute on Drug Abuse
(A.L.B. [R01 DA20872]), the Tobacco-Related Disease Research Program (A.L.B.
[19XT-0135]), and the Department of Veterans Affairs, Office of Research and
Development (CSR&D Merit Review Award I01 CX000412 [A.L.B.]). The sponsors
had no role in the design and conduct of the study; collection, management,
analysis, and interpretation of the data; or preparation, review, or approval of the
manuscript.
JUSTIFICATION: The biological marker here (up-regulation of nicotinic acetylcholine receptors) was found to provide information as to which smokers are more or
less likely to quit smoking with standard treatment.
CORRESPONDING AUTHOR: Arthur Brody, UCLA, Psychiatry, 300 UCLA Medical
Plaza, Suite 2200, Los Angeles, CA 90095, United States, Phone: 310-268-4778,
Email: abrody@ucla.edu

POS3-15

EXPERIMENTAL EVIDENCE THAT WITHDRAWAL SYMPTOMS
MEDIATE THE EFFECT OF TOBACCO ABSTINENCE ON
MOTIVATION TO INITATE SMOKING
Jillian Madrid*, Claudia Aguirre*, and Adam M. Leventhal, Ph.D., University of
Southern California
BACKGROUND: Withdrawal-based theories of addiction assume that the
motivation to resume drug use following acute abstinence is mediated by withdrawal
symptoms. Extant tests of this hypothesis often rely on between-subject analyses of
clinical trial data, which are prone to unmeasured confounds, testing order effects,
and sample bias caused by more dependent users failing to obtain abstinence.
Within-subject experimental designs are not prone to such limitations. AIMS: This
within-subject lab study examined the extent to which three core components of
withdrawal (i.e., low positive affect, negative affect, and urge to smoke) mediated
the effect of experimentally manipulated abstinence on motivation to smoke.
We also tested if each withdrawal component mediated motivation to resume
smoking via unique pathways. METHOD: Daily smokers (N=286) attended two
counterbalanced lab sessions (16 hr smoking abstinence and ad lib smoking). At
both sessions, subjects reported withdrawal symptoms, affect, and urge and then

FUNDING: The Laura W. Bush Foundation & The Cancer Research and Prevention
Institute of Texas
JUSTIFICATION: This study found that level of nicotine dependence mediated the
relationship between age and treatment attendance, indicating that addressing
issues related to nicotine dependence may reduce the effect age has on
attendance.
CORRESPONDING AUTHOR: aaron haslam, B.S., Graduate Student, Texas Tech
University, Psychology, 5501 108th st, Lubbock, TX 79424, United States, Phone:
5059346638, Email: aaron.haslam@ttu.edu
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cigarettes/day. Intent-to-treat analyses also examined the following pre-treatment
to post-treatment: PTSD symptoms (PTSD Checklist), health-related quality of
life (SF-36), and smoking urges (Questionnaire of Smoking Urges). At the end
of treatment (one month after targeted quit date), 37% (7/19) of participants were
abstinent from smoking, 37% (7/19) were abstinent from smoking at the one month
follow-up, and 16% (3/19) were abstinent at the three month follow-up. Subjects
reduced from 26 cigarettes/day at baseline to 10 cigarettes/day at the end of
treatment (p<.001), and 15 cigarettes/day at the 3-month follow-up (p=.002).
PTSD symptoms and smoking urges due to positive reinforcement significantly
decreased from baseline to the end of treatment (ps<.001), and continued to
remain significantly decreased at the 3-month follow-up (p=.011 and p=013).
Smoking urges due to negative affect significantly reduced at the end of treatment
(p=.005), but not the 3-month follow-up. Veterans indicated that their general
health significantly improved at the one-month follow-up (p=.023). The retention
rate (74%), client satisfaction ratings and qualitative feedback from subjects
indicated that the treatment was acceptable. Although preliminary, these results
suggest that ACT-PT is a promising smoking cessation treatment for Veterans with
PTSD. Longer follow-up and randomized controlled studies are needed.

ASSOCIATION BETWEEN NICOTINE DEPENDENCE SEVERITY
AND STRIATAL RESPONSE TO REWARD AMONG SMOKERS
WITH AND WITHOUT ADHD
Maggie M. Sweitzer, Ph.D.*1, Rachel V. Kozink1, Matt Hallyburton1, Nicole Kaiser1,
Joseph English1, Merideth Addicott, Ph.D.1, Cara R. Damiano2, Gabriel S. Dichter,
Ph.D.2, Scott Kollins, Ph.D.1 and F. Joseph McClernon, Ph.D.1, 1Duke University
Medical Center, 2University of North Carolina
Smoking and attention deficit-hyperactivity disorder (ADHD) are highly
comorbid conditions, and both have been associated with alterations in neural
pathways involved in reward processing. Individuals with ADHD have been shown
to exhibit attenuated striatal response to reward anticipation relative to healthy
controls. Similar hypoactivation to reward has been observed among smokers,
but little is known about how reward processing may differ between smokers
with and without ADHD or how these differences may be moderated by severity
of nicotine dependence. Here, we examined striatal activation in anticipation of
monetary reward during an fMRI monetary incentive delay task among 32 daily
smokers (15 ADHD+, 17 ADHD-). Analyses focused on a satiated scan conducted
as part of a larger study examining dopaminergic functioning in smokers with
and without ADHD. Nicotine dependence was measured using the Fagerstrom
Test for Nicotine Dependence (FTND). We hypothesized that ADHD+ smokers
would exhibit decreased striatal activation in anticipation of monetary reward
compared with ADHD- smokers and that striatal response to reward would be
negatively correlated with FTND scores among both groups. Analyses conducted
using FSL and cluster-corrected for P < .05 within the ventral and dorsal striatum
revealed robust reward-related activation among both groups, but no difference
between ADHD+ and ADHD- smokers. ADHD+ and ADHD- smokers also did
not differ on FTND scores. Among ADHD- smokers, higher scores on the FTND
were associated with reduced striatal activation to reward; no association was
seen among ADHD+ smokers. Lack of group differences in reward functioning
between ADHD+ and ADHD- smokers could reflect underlying deficits in reward
processing common to both disorders, rather than an additive effect of smoking
and ADHD. Variability in nicotine dependence may be an important correlate of
reward functioning among otherwise healthy smokers, whereas individuals with
ADHD may experience reward deficits regardless of dependence level. Future
research should target deficits in reward functioning as a potential mechanism
contributing to difficulty quitting among smokers with ADHD.

FUNDING: This material is based upon work supported by the Department
of Veterans Affairs, Veterans Health Administration, VISN 1 Early Career
Development Award and MIRECC funding to Megan M. Kelly.
JUSTIFICATION: Results from this pilot study show that tailored approaches to
treating Veterans with PTSD who smoke may be effective and enhance tobacco
cessation approaches for this treatment refractive group.
CORRESPONDING AUTHOR: Megan Kelly, PhD, Assistant Professor, UMass
Medical School, Psychiatry, 81 Tenney Road, Westford, MA 01886, United States,
Phone: 518-852-2025, Email: Megan.Kelly@umassmed.edu
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THE RESTING STATE FUNCTIONAL CONNECTIVITY AND
ADDICTION DATABASE (RAD): A NEUROIMAGING REPOSITORY
OF STUDIES OF NICOTINE DEPENDENCE AND OTHER
ADDICTIONS
Joseph McClernon, Ph.D.*1, Allen Song, Ph.D.1, Brett Froeliger, Ph.D.2, Christina
Meade, Ph.D.1, Matt Hallyburton1, Chris Petty1, Syam Gadde1, and Rachel Kozink1,
1
Duke Medicine, 2Medical University of South Carolina

FUNDING: This research was supported by R01 DA024838.
JUSTIFICATION: Deficits in reward processing may be an important mechanism
underlying to comorbidity between ADHD and smoking, and future research in this
area may contribute to improved treatments.

Research on resting state functional connectivity (RSFC) from BOLD-fMRI signal
is revealing new information regarding the neurobiology of complex behavioral
phenotypes including psychiatric disorders and addiction. The task-free nature of
RSFC makes it possible to analyze data across sites and samples and has led to
the creation of large-scale repositories, e.g., 1000 Functional Connectomes and
the ADHD-200. We have designed and developed an RSFC of Addiction Database
(RAD) for storing, managing, and sharing RSFC data acquired from addiction
research studies. RAD is implemented in XNAT—an open source informatics
platform for imaging data. The repository currently consists of 800 RSFC scans
from 380 smoker and nonsmoker adults; samples of additional patient populations
including psychostimulant users and HIV+ individuals are currently being added. In
addition to RSFC scans acquired under different drug states (satiety, withdrawal),
the repository includes a broad range of phenotypic data including self-report
measures of drug history and psychiatric symptoms, biochemical variables, and
clinical outcomes (e.g., course of addiction, treatment outcomes). Structural (T1)
and structural connectivity (DTI) images are also included. The functionality, goals,
and plans for RAD will be further presented including plans for incorporating data
from additional labs and patient populations, and for sharing of RAD datasets.

CORRESPONDING AUTHOR: Maggie Sweitzer, Ph.D., Duke University,
Psychiatry and Behavioral Sciences, 2608 Erwin Rd., Suite 300, Durham, NC
27707, United States, Phone: 919-668-0094, Email: maggie.sweitzer@duke.edu

POS3-18

PRELIMINARY RESULTS FROM A PILOT STUDY OF AN
ACCEPTANCE AND COMMITMENT THERAPY SMOKING
CESSATION TREATMENT FOR VETERANS WITH
POSTTRAUMATIC STRESS DISORDER
Megan M. Kelly, Ph.D.*1, John Forsyth, Ph.D.2, Douglas Ziedonis, M.D., M.P.H.3,
David Kalman, Ph.D.3, and Judith Cooney4, Ph.D.4, 1University of Massachusetts
Medical School, Edith Nourse Rogers Memorial Veterans Hospital, 2University
at Albany, State University of New York, 3University of Massachusetts Medical
School, 4VA Connecticut Healthcare System, University of Connecticut School of
Medicine

FUNDING: This research was supported by R21 DA033083-S1, R21 DA033083,
R01 DA025876, R01 DA024838, R01 DA023516, P50 DA027840-5961 & K23
DA017261 (FJM); and R01 DA033459 & R03 DA026536 (BF).
JUSTIFICATION: This database will provide an new and unique resource for
analyses of the neural basis of nicotine dependence and related phenotypes.

Veterans with posttraumatic stress disorder (PTSD) have high rates of smoking
and low rates of quitting. Acceptance and mindfulness-based techniques may
enhance tobacco cessation approaches for people with PTSD as they are designed
to improve emotion regulation skills related to coping with elevated negative affect
and withdrawal symptoms associated with quit attempts. Veterans with current
PTSD and smoking ≥ 15 cigarettes/day (N=19) participated in an open trial of
Acceptance and Commitment Therapy for Veterans with PTSD and Tobacco Use
(ACT-PT). Participants attended nine weekly individual counseling sessions and
received eight weeks of the nicotine patch. Primary outcomes included expired-air
carbon monoxide confirmed seven-day point prevalence abstinence and number of

CORRESPONDING AUTHOR: Joseph McClernon, Ph.D., Associate Professor,
Duke Medicine, Psychiatry, 2608 Erwin Rd, Durham, NC 27705, United States,
Phone: 9196683987, Email: francis.mcclernon@duke.edu
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The IPI were 38.6±10.8 (BL), 37.2±10.2 (TCH), and 33.3±9.0 (TCL, p<.05 vs
TCH, ANCOVA), respectively. The IV were 1104±566.2 (BL), 967.9±353.6 (TCH),
and 1145.6±562.3 (TCL) mL, respectively. The NE were 24.9±8.1, 25.0±8.0 and
22.9±7.1 mg/24h, respectively. Statistical significant differences were observed in
some of the topography parameters between TCH and TCL, but not in IV and EV.
In this study, smoking cigarettes with different machine measured tar yields did
not impact inhalation/exhalation parameters. However, the small sample size and
short duration of study limit the conclusions from this study.

PROCESSES PROMOTING SMOKING CESSATION AFTER
SMOKING VERY LOW NICOTINE CONTENT CIGARETTES
Sarah S. Dermody*1, Eric C. Donny1, Dorothy Hatsukami2, 1University of Pittsburgh,
2
University of Minnesota
Very low nicotine content (VLNC) cigarettes appear to reduce smoking and
facilitate cessation. The processes promoting cessation after smoking VLNC
cigarettes have not been evaluated. In addition to reduced nicotine exposure,
interrelated processes may facilitate quit attempts such as co-occurring reductions
in smoking rate and cigarette reward. The present study examined these potential
mechanisms among individuals who smoked VLNC cigarettes for 6 weeks.
Data from two studies examining the effects of VLNC cigarettes (0.05–0.09 mg
nicotine yield) on smoking outcomes were combined (N=125)(Hatsukami et al.,
2010; Hatuskami et al., 2013). Treatment-seeking smokers made a quit attempt
after smoking VLNC cigarettes for 6 weeks. Using logistic regression, this study
examined predictors of self-reported abstinence at week 7 and biomarkerconfirmed abstinence at week 10 among participants who completed the 6 week
intervention (n=86). Predictors included difference scores (baseline – week 6)
of cigarettes per day (CPD), nicotine dependence level excluding CPD (FTND),
cotinine levels, and self-reported cigarette satisfaction (e.g., satisfaction, taste)
and reward (e.g., mood regulation, reducing hunger, etc.). When examined
separately, reductions in CPD (OR:1.15; OR:1.12) and cotinine (OR:1.78;
OR:2.33) predicted abstinence at weeks 7 and 10, respectively, controlling for
baseline levels of each predictor. Reductions in satisfaction predicted abstinence
at week 7 only (OR:2.60). When examining the significant predictors in one model,
only changes in cotinine consistently predicted abstinence at weeks 7 (OR:1.94)
and 10 (OR:1.87). Reductions in satisfaction also predicted abstinence at week 7
(OR:1.66). The effects were not moderated by gender. As expected, reductions
in nicotine exposure appear to be the critical factor promoting abstinence while
smoking VLNC cigarettes. Reductions in smoking reward may also be important
during early quit attempts. Future research should evaluate factors that may
undermine the extent of nicotine reduction during treatment, such as noncompliance and nicotine metabolism, to facilitate successful quit attempts.

FUNDING: The study was funded by Altria Client Services.
CORRESPONDING AUTHOR: Jianmin Liu, M.D., Altria Client Services Inc, 601 E
Jackson Street, Richmond, VA 23219, United States, Phone: 8043352441, Email:
Jianmin.Liu@Altria.com
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A PHARMACOKINETIC STUDY TO DETERMINE PLASMA
NICOTINE PROFILE FROM TWO ELECTRONIC CIGARETTE
PROTOTYPE PRODUCTS IN ADULT CIGARETTE SMOKERS
Jianmin Liu*, Qiwei Liang, Chris Connell, Lonnie Rimmer, Jeffery Edmiston,
and Mohamadi Sarkar, Altria Client Services Inc., Research, Development &
Engineering,Richmond VA
This study evaluated the exposure to nicotine in adult smokers following the use
of two electronic-cigarette (EC) prototypes relative to own cigarettes and Nicotrol®
Inhaler (NI) use. The study was designed as an open label, 4-way randomized
crossover study. Adult smokers (n=24), generally in good health (age 21-65 years)
smoking ≥15 cigarettes daily were enrolled. Subjects were randomly assigned to
use each of the four products: “A” =subjects’ own brand cigarette; “B” =NI [10
mg]; “C” = EC prototype (containing 2% tobacco derived nicotine); and “D”= EC
prototype (containing 2% tobacco derived nicotine and 2% menthol). Each product
was used 12 times with a washout day in-between. Product use conditions were:
“A”- 10 puffs over 5 minutes, “B” - 80 inhalations over 20 minutes (as described
in the product label), or “C” and “D” – Ten 5-second puffs over 5 minutes. Blood
samples were collected before and for 1 hour after the first and for 2 hours after
the 12th product uses. Adverse events (AEs) were monitored throughout the study.
Following the first product use, the Cmax_1, (ng/mL) Tmax_1 (h) and AUC0-1
(ng•h/mL) (mean ± SD) for product A, B, C and D were 15.8 ± 9.72, 0.18 ± 0.13,
7.84 ± 2.29; 5.54 ± 2.72, 0.74 ± 0.21, and 3.24 ± 1.72 ; 3.23 ± 1.39, 0.29 ± 0.16
and 2.08 ± 0.80; and 3.25 ± 1.27, 0.23 ± 0.18, 2.02 ± 0.71, respectively. Following
the 12th product use, the Cmax_12, Tmax_12 and AUC11-13 for product A, B, C,
and D were 28.7 ± 11.1, 0.11 ± 0.05 and 30.4 ± 9.69; 15.3 ± 7.01, 0.38 ± 0.23 and
24.7 ± 11.3; 7.97 ± 2.68, 0.20 ± 0.14 and 11.0 ± 4.37; and 8.52 ± 2.5, 0.19 ± 0.09,
and 11.5 ± 3.49, respectively. 18 subjects reported AEs (n=80) that were mild in
severity. Of these, 8 subjects reported AEs (n=14) following cigarette smoking,
10 subjects reported AEs (n=46) following NI use, and 6 and 7 subjects reported
AEs (n=7 and 13), respectively, following the use of EC prototype C and D. The
rate and extent of nicotine exposure from both EC prototypes were lower than
that of own cigarettes and NI as used in this study. Repetitive uses of the two EC
prototypes containing 2% tobacco-derived nicotine appeared to be well tolerated
in the healthy smokers in this study.

FUNDING: F31AA022291; P50 DA013333; U54 DA031659; R01 DA025598
JUSTIFICATION: Reducing the nicotine content in cigarettes could improve public
health by promoting smoking cessation.
CORRESPONDING AUTHOR: Sarah Dermody, University of Pittsburgh,
Psychology, 4311 Sennott Square, PITTSBURGH, PA 15260, United States,
Phone: 8048144003, Email: sls124@pitt.edu
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SIMULTANEOUS ASSESSMENT OF PUFFING TOPOGRAPHY
AND INHALATION/EXHALATION AND COMPARISONS WITH
BIOMARKERS OF EXPOSURE
Jianmin Liu*, Qiwei Liang, and Mohamadi Sarkar, Altria Client Services Inc.,
Research, Development & Engineering, Richmond VA

FUNDING: This study was funded by Altria Client Services.

It has been reported that puff topography may be useful to estimate the delivery
of smoke constituents. The change in inhalation/exhalation process has also been
suggested to influence the uptake of certain smoke constituents. However, the
two distinct phases of smoking (puffing followed by inhalation) are generally not
considered when evaluating smoking behavior. The objective of this double-blind
randomized two-way crossover study was to evaluate the effect of switching
cigarettes with different machine-measured tar yields (tar) on puff volume (PV),
number of puffs (NP), puff duration (PD), inter-puff interval (IPI), peak flow rate,
inhalation (IV) and exhalation volume (EV), nicotine equivalents (NE, nicotine and
five metabolites), and carboxyhemoglobin (COHb). The study was approved by
an IRB and all subjects gave informed consent. Twenty male adult smokers (AS)
smoked their own cigarettes (tar > 13 mg) at baseline (BL, Day -1), and then
were randomly assigned to either smoke test cigarette 1 (TCH, tar=15.8 mg) for
two days followed by test cigarette 2 (TCL, tar=6.6 mg) for another two days, or
smoke TCL followed by TCH. The inhalation/exhalation was characterized using
the LifeShirt® device for the 1st through the 7th cigarettes, at ~1h interval. Puffing
topography was assessed using the PlowShare® CreSS microdevice for the
1st, 3rd, 5th, and 7th cigarettes. 24h urinary excretion of NE and evening blood
COHb were measured at all study days. The PV were (mean±SD) 69.3±18.6 (BL),
59.4±18.3 (TCH), and 69.3±19.2 (TCL, p<.05 vs TCH, ANCOVA) mL, respectively.

CORRESPONDING AUTHOR: Jianmin Liu, M.D., Altria Client Services Inc, 601 E
Jackson Street, Richmond, VA 23219, United States, Phone: 8043352441, Email:
Jianmin.Liu@Altria.com

POS3-23

ASSESSMENT OF DOXAZOSIN XL AS A TREATMENT FOR
NICOTINE DEPENDENCE
Jin H. Yoon*, Thomas F. Newton, Rollin Y. Hawkins, and Richard De La Garza, II,
Baylor College of Medicine
Growing evidence suggests that the adrenergic system plays an important role
in stimulant dependence, including nicotine. The purpose of the current, ongoing
study is to assess the efficacy of an adrenergic compound (4 mg, doxazosin
XL) as a potential treatment for nicotine dependence. Participants will consist of
otherwise healthy, treatment-seeking, nicotine-dependent volunteers. Participants
will be randomized to receive the study medication or placebo in a double-blind
173
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manner for two weeks. Across 4 visits, participants will receive cognitivebehavioral therapy and smoking will be assessed via self-report, breath CO, and
salivary cotinine. Additionally, ecological momentary assessment (EMA) will be
utilized to assess daily changes in smoking, withdrawal, craving, and anhedonia.
11 participants have completed the study to date, and we project reaching our
target (N=30) by January, 2014. To date, 92.7% of participants have completed the
study with 95.8% session attendance. Among relevant baseline smoking measure,
FTND scores were 5.5±8.1 (Mean±SD), years smoke was 23.8±11.7 yrs, cigs/day
was 17.3±5.9, and breath CO was 19.5±6.0 ppm. Relative to baseline, significant
decreases in smoking have been observed by the end of treatment as measured by
breath CO (7.6±5.0 ppm; p<.0001) and cigs/day (4.9±5.4; p<.0001). Additionally,
91% (219/241) of EMA questions were answered and adverse events have been
reported. The preliminary results are promising and show that our treatment is
both readily tolerated and effective at reducing cigarette smoking. Based on these
initial findings, we predict we will be able to ascertain any effects of doxazosin XL
on nicotine dependence once we reach our target sample size.

THE EFFECT OF A VERY LOW NICOTINE CONTENT EXPECTANCY
ON CIGARETTE HEALTH RISK PERCEPTIONS, SUBJECTIVE
EFFECTS, AND PREDICTED QUITTING
D.L. Joel*1, R.L. Denlinger1, S.S. Dermody1, E. Goldstein1, A.A. Strasser2, and
E.C. Donny1, 1University of Pittsburgh Department of Psychology, 2University of
Pennsylvania Department of Psychiatry
Very low nicotine content (VLNC) cigarettes have been shown to decrease
smoking rate and dependence (Hatsukami, 2010), and the FDA may consider a
reduced nicotine product standard to reduce public harm. However, most studies
of VLNC cigarettes to date have blinded subjects to the cigarette nicotine content,
so little is known about how smokers perceive cigarettes with known very low
nicotine levels and how this knowledge impacts cigarette use. The present study
was a within-subjects experimental design in which 68 adult daily smokers tried
two identical Quest 3 (0.05 mg nicotine yield) cigarettes in a single session
(counterbalanced order). Before smoking, they were told that one cigarette
contained “average” nicotine, and the other contained “very low” nicotine. Smokers
rated each cigarette on several measures after sampling them. Analyses included
paired samples t-tests, Wilcoxon matched pairs test, and McNemar’s test. Smokers
rated the cigarette associated with “very low” nicotine as less risky to their health
overall than the cigarette associated with “average” nicotine (p=.001), and this held
true for specific disease risks including lung cancer, heart disease, emphysema,
stroke, chronic bronchitis, and other cancers (all p’s <.001). In addition, smokers
rated the cigarette associated with “very low” nicotine as having less desirable
subjective effects than the cigarette associated with “average” nicotine, including
reduced satisfaction, overall enjoyment, taste, flavor, enjoyment of respiratory
sensations, calming effects, and awakening effects (all p’s< .05). Moreover,
smokers predicted having greater interest in quitting smoking in 1 month, 6
months, and 1 year (all p’s <.02) when considering exclusive availability of the
cigarette associated with “very low” nicotine. Similarly, smokers predicted actually
quitting smoking in 5 years more frequently when considering exclusive availability
of the cigarette associated with “very low” nicotine (p=.04). In conclusion, explicit
knowledge of very low nicotine content changes the smokers’ perception of
VLNC cigarettes, resulting in reductions in predicted harm, subjective effects, and
likelihood of continued use.

FUNDING: Baylor College of Medicine, Junior Faculty Funding
JUSTIFICATION: The current study may identify a novel medication for treatment
of nicotine dependence.
CORRESPONDING AUTHOR: Jin Yoon, Baylor College of Medicine, 2002
Holcombe Blvd, Houston, TX 77030, United States, Phone: 713-791-1414, Email:
dr.jhyoon@gmail.com
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CONFIDENCE IN ABILITY TO USE SKILLS TO QUIT (CAUS-Q): A
NEW MEASURE OF SELF-EFFICACY FOR QUITTING SMOKING
Marc L. Steinberg, Ph.D.*1, Beth Stutzman, Psy.D.1, Jill M. Williams, M.D.1, and
Mehnoor Abbas Zaidi, M.P.H.2, 1Rutgers Robert Wood Johnson Medical School;
2
Rutgers School of Public Health.
INTRODUCTION: Self-efficacy reliably predicts smoking abstinence in
smokers trying to quit and a brief, valid measure of self-efficacy may be a useful
tool for clinicians treating tobacco dependence. METHODS: Participants were 476
adult smokers seeking treatment in a tobacco dependence treatment clinic who
completed a new 6-item measure of self-efficacy for quitting smoking. Tobacco use
was assessed by telephone at one- and six-months after their initial appointment.
RESULTS: The 6-item measure demonstrated good internal consistency reliability
(Chronbach’s alpha = 0.844). In addition, it was significantly related to a one-item
measure of confidence for quitting smoking, r(399) = 0.313, p < 0.0001, thus
demonstrating good concurrent validity. We evaluated the predictive validity of
the CAUS-Q through a stepwise logistic regression model with CAUS-Q score
as a predictor of abstinence. Cigarettes smoked per day, single-item measures of
importance of quitting smoking, and of confidence in ability to quit were included
in the model as covariates. The CAUS-Q score predicted six-month, OR = 1.087,
95% CI (1.015 - 1.164), p = 0.0174, but not one-month abstinence. We re-ran
the stepwise logistic regression analyses after assigning non-abstinent status to
all missing cases. In this penalized imputation strategy, neither the one- nor the
six-month relationships were statistically significant. There were no differences on
any baseline variables between those who did and those who did not provide
follow-up data (all p > .05). CONCLUSIONS: This study examined a new, reliable
and valid 6-item measure of self-efficacy for quitting smoking. We were surprised
that this measure predicted abstinence at a longer (6-months), but not at a shorterterm follow-up (1-month). Because this study was conducted in a clinic, rather than
as part of a trial, there was no standard target quit date. It is therefore possible that
many participants did not attempt to quit within the first month, therefore reducing
the association between self-efficacy and quitting at that early time point.

FUNDING: NIDA U54DA031659
JUSTIFICATION: This study may help inform policy makers about the effects of
labeling and marketing very low nicotine content cigarettes, and may also help
inform research designs in the future exploring the behavioral effects of very low
nicotine content cigarettes.
CORRESPONDING AUTHOR: Danielle Joel, B.A. Psychology, Graduate Student
Researcher, University of Pittsburgh, Psychology, 201 S. Bouquet Street,
Pittsburgh, PA 15260, United States, Phone: 714-757-6741, Email: dlj32@pitt.edu
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DEPRESSION AND ANXIETY SYMPTOMS MODERATE THE
RELATION BETWEEN NEGATIVE REINFORCEMENT SMOKING
OUTCOME EXPECTANCIES AND NICOTINE DEPENDENCE
Raina D. Pang, Ph.D,1* Casey R. Guillot, Ph.D.1, and Adam M. Leventhal, Ph.D.1,2,
1
Department of Preventive Medicine, University of Southern California Keck
School of Medicine, 2Department of Psychology, University of Southern California
Keck School of Medicine
BACKGROUND: Expectations of the reinforcing effects of smoking are thought
to act as powerful motivational factors driving smoking behavior and can be
parsed into (1) relief of negative affect and (2) production of pleasure. Similarly,
emotional disorder symptoms can be parsed into anxious arousal, general distress
anxiety, general distress depression, and anhedonia. The extent to which smoking
reinforcement expectancies impact nicotine dependence may be amplified in
depressed and anxious smokers who are motivated to delimit appetitive deficits
and aversive excesses associated with their emotional disturbance. This study
examined emotional disorder symptom components as moderators of the relation
between smoking reinforcement expectancies relations and nicotine dependence.
METHODS: In a cross-sectional design, 317 daily smokers completed self-report
measures of smoking reinforcement expectancies, mood and anxiety symptoms,
and nicotine dependence. RESULTS: Linear regression models showed that
anxious arousal and anxiety- and depression-related forms of general distress

FUNDING: No Funding
JUSTIFICATION: A brief, valid measure of self-efficacy may be a useful tool for
clinicians treating tobacco dependence.
CORRESPONDING AUTHOR: Marc Steinberg, Ph.D., Assistant Professor,
Rutgers Robert Wood Johnson Medical School, Psychiatry, 317 George Street,
New Brunswick, NJ 08901, United States, Phone: 732-235-4341, Email: marc.
steinberg@rutgers.edu
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moderated relations between negative reinforcement smoking expectancies and
nicotine dependence severity (βs = .13-.14; ps = .02-.03), such that with increasing
symptom level, the association between negative reinforcement expectancies
and nicotine dependence was strengthened. By contrast, depression or
anxiety symptoms did not moderate relations between positive reinforcement
expectancies and dependence. Anhedonia did not moderate relations between
either reinforcement smoking expectancy measure and nicotine dependence
(βs= .05-.09; ps = .10-.35). CONCLUSIONS: Distinct components of anxiety and
depressive symptoms interact differently with smoking reinforcement expectancies.
Anxiety and depressive symptoms characterized by excesses in aversive (but not
deficits in appetitive) functioning may amplify the tendency to act on reinforcement
expectancies by smoking. Cessation treatments that target negative reinforcement
expectancies may be useful for emotionally distressed smokers.

IMPACT OF EXERCISE ON CHANGING FOOD CRAVINGS IN
POSTMENOPAUSAL WOMEN DURING SMOKING CESSATION
Alison A. Teo, M.Eng.*1, Alicia M. Allen, M.P.H., Ph.D.1, Sharon S. Allen, M.D.,
Ph.D.1, and Cheryl Oncken, M.D., M.P.H.2, 1University of Minnesota Medical
School, 2University of Connecticut Health Center
Fear of weight gain is a primary barrier to successful smoking cessation for
women. A major cause of post-cessation weight gain is increased food intake,
which is generally associated with cravings for sweet or rich foods. Exercise may
be a useful smoking cessation intervention to limit weight gain, as it increases
overall caloric output and affects appetite. However, research exploring the
relationship between exercise, appetite, and smoking cessation is lacking. This
study investigates the impact of an exercise program (versus relaxation as control)
on food cravings during smoking cessation in postmenopausal female smokers.
Postmenopausal women who smoked ≥10 cigarettes per day and who were in
stable physical/mental health were enrolled in this prospective, randomized study.
Participants were assigned to a smoking cessation intervention group which was
randomized to use exercise or relaxation as an adjunct. The intervention also
included open-labeled varenicline (Chantix) and group behavioral counseling.
Participants completed the Questionnaire on Cravings for Sweet or Rich Foods
(QCSRF) weekly for four weeks and once three months after quit-date to assess
cravings for sweet, rich, and salty foods. Analysis of results included descriptive
statistics and logistic regression models adjusting for smoking history and status
and medication compliance. Participants (n=103) were mostly non-Hispanic white
(98%) with an average age of 56.6+5.4 and baseline BMI of 28.0+5.7. Preliminary
results showed a decrease in food cravings from baseline at all time points
(p-value<0.05). Participants randomized to exercise had greater reductions in
intensity of cravings for sweet foods compared to those randomized to relaxation
(-1.24+1.83 versus -0.25+1.58, respectively, p-value=0.013) one week post-quit.
No other significant differences were noted. Overall, significant decreases in food
cravings following cessation of smoking were observed, regardless of intervention
assignment. Further research should explore the role of energy intake and output
in relation to food cravings and weight gain following smoking cessation.

FUNDING: FUNDING: NIH Grant R01-DA033296, American Cancer Society
Grant RSG-13-163-01, and TRDRP Grant 22FT-0062.
CORRESPONDING AUTHOR: Raina Pang, University of Southern California,
2250 Alcazar street, Los Angeles, CA 90033, United States, Phone: 323-4422732, Email: rpang@usc.edu
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DEPENDENCE MOTIVES ARE RELATED TO ENVIRONMENTAL
REWARD AND TO AVOIDANCE IN LOW-INCOME ADULT
TREATMENT-SEEKING SMOKERS
Alexandra Houston-Ludlam, B.S., Aaron Lim, B.A., Nailah Harrell, M.A., Fernanda
Oliveira, B.A., and Laura MacPherson, Ph.D., University of Maryland, College Park
Introduction: Depressive symptoms remain a risk factor for poor cessation
outcomes. Behavioral activation (BA) -based cessation interventions may benefit
smokers with elevated depressive symptoms though reinforcement-contingent
mechanisms of action. However, the relationships between measures of access
to and availability of environmental rewards, which are fundamental targets of BA,
with nicotine dependence motives, have yet to be examined. We expected that
in particular secondary nicotine dependence motives, focused on functional and
situational factors, would be associated with lower availability of reward in one’s
environment. Method: The sample included 139 adults daily smokers (38.2%
female, 80.3% African-American, Age M(SD)=43.2(12), Median Income = $20,000
– 29,999) with elevated depressive symptoms (baseline BDI-II score >= 10) enrolled
in an RCT of a behavioral smoking cessation program. Participants completed at
baseline the WISDM, and measures of smoking behavior as well as the Reward
Probability Index (RPI) which assesses the dimensions of reward probability
and instrumental behaviors in obtaining reinforcement (RP), and environmental
suppressors (ES). We also included the Behavioral Activation for Depression
Scale (BADS), Avoidance/Rumination subscale, or avoidance of negative aversive
states and engaging in rumination rather than active problem solving. Results:
Partial correlations co-varying for depressive symptoms and cigarette consumption
indicated that WISDM Secondary Motives of Social Environmental Goals, Positive
Regulation, Negative Regulation, Affiliative Attachment, and Behavioral Choice
subscales correlated with the Avoidance/Rumination subscale of the BADS, and
both subscales and total score of RPI. Correlations ranged from .17 to .46 (p’s
<.05). Conclusion: Smokers with higher levels of nicotine dependence had higher
levels of avoidance/rumination, and perceived lower environmental rewards and
higher environmental suppressors. Findings remain after controlling for depressive
symptoms and smoking behavior, suggesting that secondary nicotine dependence
motives may be particularly relevant to BA intervention.

FUNDING: University of Minnesota Foundation Student Research Grant, NIH/NIDA
R01-DA024872, NIH/NIDA/OWHR P50-DA033942, NIH/NCRR M01RR00400,
NIH/NCRR 1UL1RR033183, NIH/NCATS 8UL1TR00011
JUSTIFICATION: If exercise were effective to reduce the food cravings frequently
associated with smoking deprivation, and therefore limit calorie intake and prevent
post-cessation weight gain, this type of cessation intervention may be effective for
helping women maintain their new smoke-free status.
CORRESPONDING AUTHOR: Alison Teo, M.Eng., Medical Student, University
of Minnesota Medical School, Family Medicine and Community Health, Tobacco
Research Programs, 717 Delaware St SE, Minneapolis, MN 55414, United States,
Phone: (206) 369-9028, Email: teoxx015@umn.edu
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TOBACCO SMOKING AMONG SCHIZOPHRENIA PATIENTS:
PREVALENCE AND HEALTH CO-MORBIDITY
Victor O Lasebikan, Ph.D., M.P.H.*, Department of Psychiatry, College of Medicine,
University of Ibadan
Smoking is highly prevalent in schizophrenia patients and is associated with
medical and psychiatric morbidities. In this descriptive study, 368 schizophrenia
patients were interviewed. Information on demography and tobacco smoking,
medication adherence, and self-reports of chronic common health conditions were
obtained. The PANSS was used to determine type and level of psychopathology.
Bivariate associations were determined using Chi square statistics and multivariate
analysis was used for further exploration of variables that were significant during
univariate analysis. All analyses were performed using the SPSS (17.0). Results
show that both lifetime and current tobacco use were respectively significantly
associated with young age, education, male gender, being unmarried, medication
adherence, haematological diseases, respiratory diseases, gastrointestinal
diseases, infections, and all PANSS scales. Only negative subscale of PANSS, OR
= 2.3, 95% CI (1.1-5.2), p = 0.03 remained associated with lifetime tobacco use
and general psychopathology subscale of PANSS with current tobacco use OR =

FUNDING: R01 DA018730 (MacPherson)
JUSTIFICATION: The objective of this presentation is to provide an examination
of smoking dependence motives and their relationship with essential behavioral
activation intervention targets including access to and availability of reward as well
as engagement in avoidance behaviors.
CORRESPONDING AUTHOR: Elana Hoffman, Graduate Student, University of
Maryland College Park, Psychology, 2103 Cole Activities Building, College Park,
MD 20742, United States, Phone: 3016020355, Email: elana.hoffman85@gmail.
com
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3.5, 95% CI (1.2-6.5), p = 0.02 after adjusting for gender. In conclusion, tobacco
use in schizophrenia patients is associated with health problems and correlated
with severity of psychosis.

broadly that early individual trait differences influence learning processes even
prior to direct use of a substance, we expected that low childhood DT would predict
learned smoking associations in the form of more positive smoking outcome
expectancies, particularly negative affect reduction (NAR) and boredom reduction
(BR) expectancies in youth naïve to smoking. Method: This study employed data
from a community sample of 277 5th-6th graders (M age = 11.0 years; 46.5%
female, 51.3% White, 33.9% Black) at initial enrollment and assessed at annual
waves participating in a larger prospective study of HIV-related risk behaviors.
Participants completed a modified YRBS to measure smoking behavior; the
Behavioral Indicator of Resiliency to Distress (BIRD), a computer-based
behavioral measure of psychological DT for youth; and the Adolescent Smoking
Consequences Questionnaire (ASCQ) for smoking outcome expectancies.
Hierarchical Linear Model (HLM) analyses included baseline DT, gender, age,
the effect of time, and any change in smoking status as predictors of smoking
outcome expectancies across three subsequent waves. Results: After controlling
for covariates, lower DT was associated with more positive NAR expectancies (B =
-.006, SE = .003, p = .04) and more positive BR expectancies (B = -.003, SE = .001,
p = .001) across subsequent years. There were no linear effects of time (p’s >.10).
Lower DT was also unrelated to negative outcome expectancies. Conclusions:
Lower DT is associated with heightened expectancies for reinforcement from
smoking, specifically in domains related to avoidance or escape of negative affect
and lower tolerance for boredom. Future research is needed to examine these
positive expectancies as potential mediators between low DT and smoking onset.

FUNDING: New World Specialists Hospital Ltd Nigeria
JUSTIFICATION: Schizophrenia patients require additional screening for drugs to
achieve a comprehensive mental health care for them.
CORRESPONDING AUTHOR: Victor Lasebikan, FWACP (Psych) PhD MPH,
Consultant Psychiatrist/Senior Lecturer, College of Medicine, Univeristy of Ibadan
& University College Hospital, Psychiatry, PMB 5116, Ibadan, 00234, Nigeria,
Phone: +2348060733382, Email: victorlash@yahoo.com
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TOBACCO CESSATION STRATEGIES IN PATIENTS WITH
SCHIZOPHRENIA: A SYSTEMATIC REVIEW
Hyma P. Gogeneni, Pharm.D., T.T.S., BCACP*, Adrian W. Lee, and Olivia J.
Phung, Pharm.D., Western University of Health Sciences
Introduction: Smokers with schizophrenia have high nicotine dependence
due to the fact they smoke heavily and extract more nicotine from each cigarette
compared to general population. Smoking cessation and reduction may interact
with antipsychotic medications; nicotine withdrawal symptoms may alter their
psychiatric symptoms. The primary aim of this review is to summarize smoking
cessation and reduction interventions available for schizophrenic patients and
the secondary aim is to review the effects of smoking cessation on psychiatric
symptoms. Methods: A systematic literature search was conducted in PubMed,
Cochrane Central Register of Controlled Trials and Embase through November,
2012 for randomized controlled trials and observational studies (either cohort
or case-control) evaluating the use of tobacco cessation strategies (nicotine
replacement, bupropion, or varenicline) in patients with schizophrenia or
schizoaffective disorder. Characteristics and results of the included studies were
described qualitatively. Results: 23 trials (N= 1301) met inclusion criteria. Mean
ages ranged from 33.9-50.4 years in the trials and the proportion of males in the
trials ranged from 33%-100%. The duration of study ranged from a single session
to 6 months, and the studies evaluated various forms of therapy (nicotine patches,
nasal sprays, bupropion, and varenicline). Bupropion trials alone or in combination
showed that smoking cessation rates after bupropion treatment were significantly
higher than placebo at the end of the treatment. Expired carbon monoxide level
and number of cigarettes smoked were significantly lower with bupropion or in
combination. Nicotine replacement studies showed significant heterogeneity in
the treatment and outcomes. Varenicline studies showed significant reduction in
number of cigarettes and abstinence varied; common adverse events reported
include nausea, vomiting, and dry mouth. Conclusions: There is limited data
available to draw conclusions regarding the efficacy and safety of tobacco
cessation strategies in this unique patient population. Additional research is
necessary to elucidate the optimal therapeutic approach in this population.

FUNDING: R01DA018647 (C.W. Lejuez); R21DA029445 (L. MacPherson)
CORRESPONDING AUTHOR: Laura MacPherson, University of Maryland, 2103
Cole Field House, College Park, MD 20742, United States, Phone: 301-405-7895,
Email: lmacpher@umd.edu
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ARE VA MENTAL HEALTH PATIENTS WITH HIGHER HEALTH
LITERACY MORE LIKELY TO QUIT SMOKING AFTER 6 MONTHS?
Karishma Kurowski, M.P.H.*, Erin Rogers, M.P.H., and Scott Sherman, M.D.,
M.P.H., NYU School of Medicine, Department of Population Health/ VA New York
Harbor Healthcare System
Background: Health literacy affects both health care utilization and health
outcomes. We studied whether health literacy of mental health patients enrolled in
a telephone smoking cessation program predicted long-term abstinence. Methods:
We implemented a telephone care coordination program for smokers using mental
health clinics at 6 Veterans Administration (VA) facilities. Enrolled participants
received cessation medications and were randomized into 2 arms: multisession
VA telephone counseling or transfer to their State Quitline. Participants completed
a telephone survey at baseline and 6 months that assessed smoking status and
health literacy (assessed with a 3-point Likert type scale that asked about difficulty
understanding, communicating, or reading health information). We calculated a
total health literacy score by summing the score on each question (total range: 0
– 6). We then coded each participant’s total score as either high (4-6) or low (0-3).
We used multiple logistic regression to analyze the association between health
literacy and abstinence at 6-months. We also tested for an interaction between
health literacy and treatment status. Results: Among the 375 participants in both
treatment arms combined (178 VA counseling, 197 Quitline counseling), there was
no effect of health literacy on 6-month abstinence (low literacy 24% vs. high literacy
22%). However, in the VA arm, 19% with low health literacy reported abstinence at
6 months, compared to 27% with high health literacy. The opposite was found in
the Quitline arm: 29% with low health literacy were abstinent at 6 months versus
17% with high health literacy. Conclusions: The level of health literacy appeared
to have little effect on long-term abstinence, and patients with high and low levels
of health literacy achieved excellent abstinence rates. However, in the VA arm
patients with high health literacy were more likely to be abstinent at 6 months,
while in the Quitline arm the odds of abstinence at 6 months was higher among
those with low health literacy. Future research should examine this interaction in
more detail.

FUNDING: No Funding
JUSTIFICATION: Available Tobacco cessation treatment options in schizophrenic
patients
CORRESPONDING AUTHOR: Hyma Gogineni, Pharm.D, Assistant Professor,
WESTERN UNIVERSITY OF HEALTH SCIENCES, COP, Pharmacy Practice and
Administration, 300 E. Second Street, Pomona, CA 91766, United States, Phone:
9513182676, Email: hgogineni@westernu.edu
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LOW DISTRESS TOLERANCE PREDICTS POSITIVE SMOKING
OUTCOME EXPECTANCIES AMONG YOUNGER ADOLESCENTS
Fernanda Oliveira, B.S., Aaron Lim, B.A., Jenn Loya, B.A., Starr Chen, B.S., Anahi
Collado, M.S., and Laura MacPherson, Ph.D., University of Maryland, College
Park

FUNDING: VA QUERI SDP07-034

Background: Distress tolerance (DT) is the pursuit of goal-directed behavior in
the face of affective distress. Despite attention to the role of low DT in adult smoking
outcomes (Brown et al., 2009), little is known of the underlying mechanisms by
which low DT may relate to the development of adolescent smoking. Drawing
from the acquired preparedness model (Smith & Anderson, 2001), which argues
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JUSTIFICATION: Health literacy is important to study in regards to treatment
outcomes and healthcare utilization.

survey was developed by the Steering Committee of SCLC’s Maryland Leadership
Academy for Smoking Cessation, using a regional sampling strategy by agency
type to ensure representation across the state. In total, 768 (474 MHA and 294
ADAA) staff members (80% female; 72% White, 17% Black) completed the online
survey. We examined perspectives on capacity and attitudes by agency (ADAA
vs. MHA), role (administrator, provider, support staff, or other), and smoking status
(current, former, and never). Compared to MHA staff, ADAA staff were more
likely to endorse the presence of a smoke-free policy, enforcement of policy, and
cessation programming (p’s < .001). MHA providers were significantly more likely
to endorse that smoking eases clients’ side effects of medications (p < .05) relative
to ADAA providers. Role was not related to smoke-free policy or enforcement, yet
administrators perceived more tobacco cessation programming (p = .001). Roles
were also significantly related to the endorsement of reasons behavioral health
clients have difficulty quitting (e.g., stress). Staff smoking status was related to
perception of smoke-free policies (p < .001), with smokers less likely to say their
agency has a smoke-free policy and less likely to believe that clients are motivated
to quit. Effective implementation of tobacco cessation programming in behavioral
health treatment settings will require attention to agency differences as well as
individual difference of staff members.

CORRESPONDING AUTHOR: Karishma Kurowski, MPH, Research Coordinator,
NYU School of Medicine/VA New York Harbor Healthcare System, Population
Health, 423 East 23rd Street, New York, NY 10010, United States, Phone: 212686-7500 x6032, Email: karishma.kurowski@va.gov
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EVALUATION OF AN INTENSIVE PHARMACIST MANAGED
TELEPHONE TOBACCO CESSATION CLINIC
Timothy Chen, Pharm.D., BCACP, CGP*1, Jonathan Watanabe, Pharm.D.,
M.S., Ph.D.2, Susan Cho, Pharm.D.3, Rahid Kazerooni, Pharm.D., BCPS1, Mark
Bounthavong, Pharm.D.1, and Mark Myers, Ph.D.1, 1Veterans Affairs San Diego
Healthcare System (VASDHS), 2Skaggs School of Pharmacy, University of
California, San Diego, 3University of Washington,

FUNDING: No Funding.

Purpose: The Veteran Health Administration (VHA) have adopted policies
to enhance tobacco cessation treatment. In response to this, a comprehensive
(behavioral with integration of medications) pharmacist managed telephone
tobacco cessation clinic (PMTTCC) was created at the Veterans Affairs San Diego
Healthcare System (VASDHS) in 2005. As part of the national Tobacco Cessation
Clinical Resource Center (TCCRC) at VASDHS, the PMTTCC was modified and
intensified in 2009 to function as a proactive clinic. The objective of this study was
to assess the effectiveness of a proactive PMTTCC. Methods: A retrospective
chart review was conducted comparing smokers enrolled in the PMTTCC to
Standard of Care (SOC). All patients enrolled in PMTTCC were included in the
analysis from February, 2010 to July, 2010. SOC consists of Veterans that received
medication and brief intervention by their primary care providers during the same
time period. Excluded were patients who used non-cigarette tobacco or who were
concurrently enrolled in other tobacco cessation programs. Patients enrolled in the
PMTTCC received treatment calls at 0, 1-2 weeks, months 1-6, 9, and 12. Study
end points were the proportion of Veterans who achieved self-reported continuous
abstinence at months 1, 3, 6, and 12. Results: 196 patients and 201 patients
were enrolled for the PMTTCC and SOC groups, respectively. The average age
for patients treated by SOC was 53.46 (SD, 11.81) years and 51.86 (SD, 11.99)
years for patients treated by the PMTTC (p = 0.18). No significant difference in
baseline demographics for ethnicity and comorbidities were observed. For the
primary outcome, the PMTTCC group had greater abstinence rates than the SOC
group at 1 month (70.9% vs 17.4%, p < 0.001), 3 month (48% vs 15.4%, p >
0.001), 6 month (31.6% vs 9.5%, p < 0.001) and 12 month (20.4% vs 5.5%, p
< 0.001). Conclusion: The proactive PMTTCC demonstrated significantly better
outcomes than the SOC cessation program. Abstinence rates declined over time,
emphasizing the importance of continual adaptive follow up. These data suggest
the value of a PMTTCC that provides both behavioral and medication treatment.

JUSTIFICATION: The results from this study may allow for the development of
interventions to overcome the barriers to cessation treatment in behavioral health
settings.
CORRESPONDING AUTHOR: Janine Delahanty, PhD, University of Maryland
Baltimore County, Psychology, 1000 Hilltop Circle, Baltimore, MD 21228, United
States, Phone: 410-455-1482, Email: delahan1@umbc.edu
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CIGAR, CIGARILLO, AND LITTLE CIGAR (CCLC) USE AMONG
UNDERAGE CURRENT CIGARETTE SMOKERS IN MARYLAND
Janine C. Delahanty, Ph.D*, Carlo C. DiClemente, Ph.D., Krystle Nickles, M.P.P.,
Angela Petersen, M.A., and Shayla Thrash, M.A., M.D., Quit Resource Center,
University of Maryland Baltimore County
Cigar, cigarillo, and little cigar (CCLC) use is prevalent among adolescents,
especially among youth who also smoke cigarettes. In Maryland, while rates
of cigarette smoking among underage high school youth have significantly
decreased over the past decade (23.0% in 2000 to 14.1% in 2010), CCLC use has
steadily increased with 2010 estimates (13.9%) being comparable to cigarettes
(14.1%). This study examined lifetime and current CCLC use among current
cigarette smokers. A subsample of underage (< 18) youth who reported current
(i.e., past month) cigarette use (N=6,840) were classified into one of three groups:
(1) current users of both CCLC and cigarettes (54.3%), [DUAL]; (2) lifetime CCLC
users without current CCLC use (31.0%), [EVER CCLC]; and (3) current cigarette
use without lifetime or current CCLC use (15.8%), [NEVER CCLC]. This study
explored group differences on demographic characteristics, use of OTP, use
of other substances, and peer use. Boys were more likely to be DUAL users
(61%), while girls were more likely to be NEVER CCLC users (67%). In general,
non-White youth were more likely to be DUAL users. All three groups reported
current use of alternative tobacco products and other substances. RYO (roll your
own) was most commonly used by all 3 groups (28% DUAL, 19% EVER, & 16%
NEVER). One in five and one in 10 DUAL users reported using e-cigarettes and
hookah, respectively. The majority of youth reported past month alcohol use (86%
DUAL, 74% EVER, and 67% NEVER), with 76% DUAL, 58% EVER, and 44%
NEVER reporting one or more past month binges (i.e., 5+ drinks on one occasion).
Past month marijuana use was also commonly reported (78% of DUAL, 58%
EVER, and 42% NEVER). For alcohol and marijuana use comparisons, DUAL
> EVER > NEVER, p’s < 001. DUAL users reported similar numbers of friends
who use cigarettes and cigars (2.7 vs. 2.4, respectively); while EVER and NEVER
users reported having more friends smoke cigarettes (2.4, 2.1) than cigars (1.0,
.4), respectively. Prevention and intervention efforts targeting youth CCLC users
should address unique characteristics, needs, and risks of these users.

FUNDING: No funding.
CORRESPONDING AUTHOR: Timothy Chen, Pharm.D., Veterans Affairs San
Diego Healthcare System, 3350 La Jolla Village Dr (119), San Diego, CA 92161,
United States, Phone: 6265387185, Email: tcchen@westernu.edu
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STAFF ATTITUDES AND AGENCY CAPACITY FOR SMOKING
CESSATION IN BEHAVIORAL HEALTH TREATMENT SETTINGS
Catherine M. Corno, B.A.1, Meagan M. Graydon, B.A.1, Janine C. Delahanty,
Ph.D.*1, Carlo C. DiClemente, Ph.D.1, and Neil E. Grunberg, Ph.D.2, 1MDQuit
Resource Center, University of Maryland Baltimore County, 2Uniformed Services
University of the Health Sciences
Despite the decline in smoking in the U.S., behavioral health populations
continue to smoke at elevated rates compared to the general population (CDC,
2013). However, there continue to be many barriers, including provider attitudes,
in successfully implementing smoking cessation in BH treatment settings.
Provider attitudes have been explored but few studies have looked at both mental
health and substance use providers in the same analysis. This study examined
perceptions of smoking cessation treatment capacity and employee attitudes
towards client smoking at Mental Health Administration (MHA) and Alcohol and
Drug Abuse Administration (ADAA) agencies in Maryland. An anonymous online

FUNDING: No Funding.
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JUSTIFICATION: These results may help assist in the development of targeted
and tailored interventions for dual cigarette and cigar, cigarillo, and little cigar
(CCLC) users.

dependency were gathered by questionnaires, and sociodemographic variables
were collected from electronic medical records. Results: Total 125 patients (118
males and 7 females) admitted to departments of neurology, cardiology, and
pulmonology were consulted to our smoking cessation clinic in Asan Medical
Center from September, 2011 to February, 2013. The average age was 57.7 and
smoking duration was 36 years. Daily tobacco consumption was 23.4 cigarettes.
Three month smoking cessation rates were 45.3%. In univariate analysis,
successful cessation group tends to have longer admission duration (p=0.034)
and more counselings after discharge (p<0.001). In multiple logistic regression
analysis, patients who were diagnosed with neurologic disease (p=0.017, OR(Odds
Ratio,7.249 [95% CI(Confidence Interval),1.415~37.126]) and followed up more
than 3 times after discharge(p<0.001, OR,42.602 [95% CI, 9.894~183.433])
had better smoking cessation rates. Conclusions: Intensive smoking cessation
counseling during admission and telephone follow-up after discharge contributed
to greater smoking cessation rate.

CORRESPONDING AUTHOR: Janine Delahanty, PhD, University of Maryland
Baltimore County, Psychology, 1000 Hilltop Circle, Baltimore, MD 21228, United
States, Phone: 410-455-1482, Email: delahan1@umbc.edu
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A HISTORY OF MAJOR DEPRESSIVE DISORDER IN CURRENT
POSTMENOPAUSAL SMOKERS AND THE ASSOCIATION WITH
BODY COMPOSITION AND OTHER MALADAPTIVE BEHAVIORS
Lindsay Jarvis, B.S., Alicia Allen, Ph.D., M.P.H.*, Sharon Allen, M.D., Ph.D., Mark
Litt, Ph.D., Anne Kenny, M.D., and Cheryl Oncken, M.D., M.P.H., University of
Minnesota

FUNDING: No Funding
JUSTIFICATION: We performed the intensive inpatient cessation program with
telephone follow-up and identified that more follow-up counselings related to the
higher cessation rates.

Current evidence suggests that tobacco use may moderate the relationship
between depression and obesity. Postmenopausal smokers are at high risk for
depressive symptoms, obesity and other maladaptive behaviors. Therefore,
we sought to examine the factors that could lead to obesity in postmenopausal
smokers who either have a history of major depressive disorder (Hx-MDD)
versus those without (no-MDD). Postmenopausal women >40 years of age,
in stable health and who reported a desire to quit smoking, were recruited to
participate in a smoking cessation study. At screening, participants completed
the Structured Clinical Interview for DSM-IV (SCID) interview with study staff
and were classified as Hx-MDD or no-MDD. At baseline, the following outcome
measures were collected: percent lean body mass and body fat were measured
using a dual-energy x-ray absorptiometry (DXA); fitness test measures included
a grip test, step test, and chair rise; and self-report of exercise and relaxation
minutes/day over the last 7 days. Descriptive statistics and ANOVA/ANCOVAs
were computed using SAS 9.2. Participants (n=125) were an average of 56.8±5.7
years old, 95.1% white, and 20.5% had an income ≤ $20,000. Participants
reported smoking an average of 19.1±7.7 cigarettes/day and had an average
FTND score of 5.1±1.8. Two trends were noted. First, the Hx-MDD group (n=61)
self-reported exercising fewer minutes per day compared to the no-MDD group
(n=64; 9.45±18.43 v.17.73±27.65, p=0.090). Second, the Hx-MDD group had a
lower waist-hip ratio than the no-MDD group (0.80±0.06 v.0.83±0.08, p=0.083). No
statistically significant differences were found in smoking behaviors nor the fitness,
or body composition. Overall, there were no significant differences found in any
obesity-related measures between those who have a history of MDD and those
who did not. Our results indicated that smokers with Hx-MDD do not appear to be
at a higher risk for maladaptive behaviors than those without. More research is
needed to examine these relationships in postmenopausal smokers by comparing
current, former, and never smokers.

CORRESPONDING AUTHOR: Sun-Hee Kim, Asn Medical Center, 88,
OLYMPIC-RO 43-GIL, SONGPA-GU, Seoul, 138-739, South Korea, Phone: +82
2-3010-3810, Email: sunniez@naver.com
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PHYSICAL ACTIVITY IMPROVES CESSATION OUTCOME
AMONG WEIGHT-CONCERNED WOMEN SMOKERS RECEIVING
CESSATION TREATMENT
Rebecca L. Emery, B.A., B.S.*1, Yu Cheng, Ph.D.1, Michele D. Levine, Ph.D.2,
Marsha D. Marcus, Ph.D.2, and Kenneth A. Perkins, Ph.D.2, 1University of
Pittsburgh, 2University of Pittsburgh Medical Center
Despite the health consequences associated with smoking, many women report
that their concerns about postcessation weight gain prevent them from quitting.
Indeed, weight-concerned women smokers make fewer quit attempts, have poorer
cessation outcomes, and tend to gain more weight following cessation than do
smokers without weight concerns. Resultantly, numerous treatment approaches
for smoking interventions have been augmented to include weight control
components. For instance, physical activity has received increasing consideration
as an aid for smoking cessation due to its association with weight control, reduced
craving, and withdrawal symptoms, and improved depressed mood. Given the
potential for physical activity to reduce postcessation weight gain, physical activity
may be a particularly important cessation aid among weight-concerned women
smokers. Participants for the current investigation (n = 215) consisted of weightconcerned women smokers who were recruited for a randomized, double-blind,
placebo-controlled trial examining the efficacy of combining a cognitive behavioral
therapy for smoking-related weight concerns with bupropion. On average,
participants were 42.6 (SD = 10.3) years old and 83% were white. Participants
provided biochemical validation of cessation and reported current estimates of
weekly physical activity at 1, 3, and 6 months following the initiation of treatment.
The repeated binary outcomes obtained from point-prevalence abstinence were
analyzed using a generalized estimating equations model. The model included
physical activity as the primary predictor of cessation and controlled for the effects
of time, treatment group, relevant baseline parameters, and participant weight
over the course of treatment. Results indicated that physical activity concurrently
predicted cessation outcome (p < .05), over and above the covariate effects.
Specifically, women who reported higher levels of physical activity were more
likely to remain abstinent than those who reported lower levels of physical activity.
Thus, physical activity may improve cessation outcome among weight-concerned
women smokers receiving cessation treatment.

FUNDING: NIH/NIDA R01-DA024872 NIH/NIDA/OWHR P50-DA033942 NIH/
NCRR M01 RR00400 NIH/NCRR 1UL1RR033183 NIH/NCATS 8UL1TR00011
JUSTIFICATION: This research could be potentially used to further examine the
relationships between smoking, depression and obesity.
CORRESPONDING AUTHOR: Lindsay Jarvis, B.S., Research Study Coordinator,
University of Minnesota, Family Medicine and Community Health, 717 Delaware
St SE, Minneapolis, MN 55414, United States, Phone: 6126251904, Email:
ljarvis@umn.edu
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THE RESULTS OF INPATIENT SMOKING CESSATION PROGRAM:
3 MONTH CESSATION RATE AND PREDICTORS RELATED WITH
SUCCESSFUL CESSATION

FUNDING: This research was supported by grant R01DA04174 from the National
Institute on Drug Abuse (Dr. Marcus) and by grant K01DA15396 from the National
Institute on Drug Abuse (Dr. Levine). GlaxoSmithKline provided bupropion hydrochloride SR, 150 mg, and matching placebo oral administration free of charge.

Sun-Hee Kim*, Jung-Ah Lee, and Hong-Jun Cho, Department of Family Medicine,
Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea
Background: Smokers have a good opportunity to initiate smoking cessation
during hospitalization. We studied the smoking cessation effect of intensive
counseling during admission and telephone follow-up after discharge. We also
analyzed the factors related to it. Methods: An intensive counseling service was
provided for 30 minutes by the third year family medicine resident. The follow up
telephone counseling services were provided at 1 week, 4 weeks, and 3 months
by nurses trained for smoking cessation counselling. Smoking habits and nicotine
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JUSTIFICATION: The findings from this study suggest that smoking cessation
interventions may improve abstinence rates by promoting increased physical
activity.

opportunity to provide inpatients with support to reduce their tobacco use both
during their hospital stay and after discharge. In November, 2010, the I20 program
began providing inpatient bedside tobacco cessation consults. Three years after
initial implementation, the I2O Program continues to expand and demonstrates
the importance of this service for patients and the health care system. From July,
2010 through July, 2013, providers made 2085 tobacco cessation consults, with
a 62% increase from the first to third year. Provider satisfaction and feedback is
an important component to program sustainability. We will present data based on
a provider survey given to the 285 attending physicians, residents, and interns
that have ordered tobacco cessation consults from July, 2012 – June, 2013. Data
include frequency of consult orders, factors influencing utilization, and satisfaction
with the consult service. By better understanding provider utilization and
perceptions of the inpatient tobacco treatment service, the program continues to
evolve in a way that optimally coordinates with the medical team and better serves
patients. Provider feedback influences program efficiency, marketing, feedback
loops, and provider training. Conference participants will gain understanding how
the inpatient consults have a positive impact on provider behavior by increasing
the likelihood of prescribing tobacco cessation medications and incorporating the
patient’s tobacco use in their documentation. Additionally, conference participants
will learn how to involve and gain support from providers for integrating tobacco
use treatment during hospitalization and after discharge in ways that meet and
exceed Joint Commission guidelines.

CORRESPONDING AUTHOR: Rebecca Emery, BA, BS, University of Pittsburgh,
200 Franklin Ave #3, Pittsburgh, PA 15221, United States, Phone: 206-766-0699,
Email: rle21@pitt.edu
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SMOKING PREVALENCE AND EXPOSURE TO SECOND HAND
SMOKE DURING PREGNANCY IN MEXICAN WOMEN
Octavio Campollo*1, Francisco J. Hernandez Mora1, Eusebio Angulo1, Arnoldo
Guzman1, Mariana García1, Anaid Munguía1, and James K. Cunningham2, 1Center
of Studies of Alcohol and Addictions, Antiguo Hospital Civil de Guadalajara, CUCS,
Universidad de Guadalajara; 2Department of Family & Community Medicine, The
University of Arizona
There are no published data on the prevalence of smoking among pregnant
women in Mexico. This study assesses the prevalence of tobacco smoking and of
exposure to smoke (SHS) among pregnant women in a major pre-natal care clinic
in Guadalajara, Mexico. METHODS: To investigate smoking status and exposure
to SHS during pregnancy, face-to-face interviews were conducted with 1450
women attending the pre-natal care clinic. RESULTS: We studied 1450 pregnant
women with a mean age of 24.3 (± 7.2) years who had a mean of 6.6 (± 1.9)
months of pregnancy. Regarding smoking 29.8 % had smoked before pregnancy
(lifetime tobacco use), 16.16 % of the women smoked during pregnancy, with the
majority (12.44 %) stopping smoking during pregnancy at a mean 1.5 + 0.9 months;
1.79 % were active (current) smokers. Regarding SHS, 47.2 % were exposed to
SHS at home living on average with 1.4 (± 0.9) smokers who smoked a mean
5.6 cigarettes in their presence. That included a husband/partner (33.8%), father
(19.9%), mother (12.9 %), parents in-law (7.5 %), brothers (9.9%), sisters (5.2
%), brothers and sisters in-law (3.8 %), and other relatives (11.7 %). Outside their
homes, 26.5% of the women were exposed to a mean of 3.5 (± 3.9) persons who
consumed a daily mean of 7.9 (± 9) cigarettes in their presence. DISCUSSION:
The prevalence of smoking of Mexican women during pregnancy in this sample is
similar to the prevalence in other western countries. Most of the women reporting
lifetime histories of smoking stopped smoking early during pregnancy. Thus,
becoming pregnant seems to be an important factor to stop smoking early in the
course of pregnancy. Nevertheless, exposure to second hand smoke was higher
than in the general women population (47.2 % vs. 34 %). CONCLUSIONS: New
tobacco smoking prevention and intervention programs should be developed and
aimed at relatives and co-workers of pregnant women besides existing prevention
programs stressing the benefits of quitting smoking during pregnancy. The findings
from this sample need to be expanded and replicated at other sites.

FUNDING: The UNC NDP programs are funded by the UNC Department of Family
Medicine, UNC Health Care, and the Lineberger Comprehensive Cancer Center.
JUSTIFICATION: Participants will gain important information on how to involve
and gain support from health care providers in the integration of tobacco cessation
counseling within the patient¬ís overall plan of care during hospitalization and after
discharge in ways that meet and exceed Joint Commission guidelines.
CORRESPONDING AUTHOR: Susan Trout, MSW, MSPH, Clinical Social
Research Assistant/Tobacco Treatment Counselor, UNC - Chapel Hill, William B.
Aycock Building, Chapel Hill, NC 27517, United States, Phone: 919-455-5201,
Email: susan_trout@med.unc.edu
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SOCIAL PHOBIA AND CIGARETTE SMOKING: AN EXPERIMENTAL
INVESTIGATION
Jennifer Dahne, B.S.*, Leanne Hise, Misha Brenner, Carl W. Lejuez, Ph.D., and
Laura MacPherson, Ph.D., University of Maryland, College Park
Background: Individuals with Social Phobia (SP) represent a large group
with both elevated rates of cigarette smoking and lower cessation success.
To better understand the functional relationship between SP and smoking,
experimental studies are needed. Further, a negative reinforcement framework
is useful as smoking may be used to manage SP symptoms. The purpose of the
present study was to utilize an experimental paradigm to examine the functional
relationship between SP and smoking for individuals with a range of SP in the
context of social stress. Methods: We recruited daily smokers ages 18-21 who
scored in either a clinical or normative range on the Social Interaction Anxiety
Scale (SIAS). Participants included 73 smokers (38.4% female, 65.8% White, Age
M(SD)=19.8(1.2), CPSD M(SD)=7.4(4.7), 42.5% high SP). Participants attended
two sessions: one social stress session and one neutral. Social stress session order
was (1) Smoke a cigarette through a topography device, (2) Rate positive affect
(PA) and negative affect (NA) on the Positive and Negative Affect Scale (PANAS),
(3) Complete a Trier Social Stress Task (TSST) variant, (4) Complete PANAS, (5)
Smoke a cigarette through a topography device, (6) Complete PANAS. Neutral
session protocol was identical except that participants watched a neutral video
in place of the TSST. Results: We used repeated measures ANOVA covarying for
CPSD to examine group differences (High vs. Normative SP) in affect across time
points as a function of experimental condition. In the social stress condition, NA
significantly increased for high SP individuals in anticipation of giving a speech, F(1,
66)=6.4, p=.01, and then significantly decreased following smoking, F(1, 67)=4.2,
p=.04. This effect was specific to high SP individuals and was not observed in the
neutral condition, for PA, or on group differences in puff topography. Conclusion:
For individuals with SP, cigarette smoking may be maintained due to changes
in NA associated with smoking specifically in the context of social stress. These
results speak to the importance of targeted cessation interventions that address
the functional nature of smoking for individuals with SP.

FUNDING: Funded by PROMEP 2012 from the Mexican Education Department
(SEP).
JUSTIFICATION: The epidemiological data on tobacco smoking and second hand
smoke exposure in mexican pregnant women presented herein should be taken
into account by health autorities to design, modify or apply prevention programs.
CORRESPONDING AUTHOR: Octavio Campollo, MD, PhD, Professor-researcher,
University of Guadalajara, Calle Hospital 278, Col. El Retiro, Guadalajara, Jalisco
44280, Mexico, Phone: 523336142179, Fax: 523336144143, Email: renaceboy@
hotmail.com
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PROVIDER SATISFACTION WITH AN INPATIENT TOBACCO
TREATMENT PROGRAM
Susan Trout, M.S.W., M.S.P.H., CTTS*, Carol Ripley-Moffitt, M.Div., CTTS, Sara
Harwood, B.A., A.B.J., and Adam Goldstein, M.D., M.P.H., University of North
Carolina - Chapel Hill
Effective tobacco treatment requires an increase in identification, counseling,
and follow-up of hospitalized patients who use tobacco. Systematic reviews
show that hospitalization is an optimal time for patients to start tobacco cessation
treatment. The UNC Inpatient to Outpatient (I2O) hospital-based tobacco use
treatment program has given providers including physicians, nurses, students,
clinical case managers, and other hospital team members the training and

FUNDING: The research was supported by NIDA grant 1F31DA034999 to J.
Dahne.
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JUSTIFICATION: This study highlights the need for targeted interventions for
the large group of smokers with SP that specifically address the mood regulation
function of cigarette smoking in the context of the disorder and while experiencing
social stress.

of Medical Sciences, New Delhi, were randomized to placebo or varenicline; all
participants received counseling. Participants were biochemically verified to be
smokeless tobacco users and non-cigarette smokers at study initiation. Detailed
smokeless tobacco use was recorded and abstinence was defined as cotinineverified 7-day point prevalence cessation (cotinine <50ng/ml) and breath CO <10
ppm at the end of 12 weeks of treatment. Results: Self-report and urinary cotinine
were analyzed for 165 completers; 82/165 participants (49.7%) self-reported
abstinence. Biochemical verification confirmed that only 54 subjects (65.9%)
provided accurate self-reports while nearly one-third of participants (n=28) were
under-reporting tobacco use. These data indicate poor agreement between selfreported and biochemically confirmed abstinence (κ=-0.191). Under-reporters
of tobacco use had significantly higher baseline cotinine (p<0.05), total craving
(p<0.012), and negative reinforcement craving (p<0.001), vs. participants whose
self-reports were correctly verified. No significant differences between false
and verified reports of tobacco use were seen in demographic characteristics,
nicotine dependence, or on other measures of tobacco use history. Conclusion:
These findings provide evidence to support the need for biochemical validation of
self-reported abstinence outcomes among smokeless tobacco users in cessation
programs in India and identify high levels of pre-treatment cotinine and craving
levels as potential correlates of false reporting.

CORRESPONDING AUTHOR: Jennifer Dahne, University of Maryland, College
Park, Psychology, Biology-Psychology Building, College Park, MD 20742, United
States, Phone: 4436258435, Email: jendahne@gmail.com
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AN EXPLORATION OF PERSONALITY TYPE AND GENERALIZED
BELIEFS WITHIN A SAMPLE OF SMOKERS RECRUITED FOR A
TRIAL OF COMPUTER TAILORING FOR SMOKING CESSATION
Hazel M. Gilbert, Ph.D.* and Stephen Sutton, Ph.D., UCL
Introduction: Research has suggested a relationship between personality
characteristics and a variety of health behaviours. It has also been suggested
that certain personality types may respond differently to different programs of
self-change, and that materials matched to traits may produce more satisfaction
and better response in terms of behaviour change. Further investigation is needed
to understand why tailored messages are not consistently more effective than
standard, and a better understanding of individual differences within smokers might
facilitate improved effectiveness. Method: The Big Five Inventory (BFI-10) and a
short version of the Multivariate Health Locus of Control (MHLC) were added to
the 6-month follow-up in a large population based randomised trial evaluating the
effect of individual computer-tailored feedback reports on quit rates compared with
generic self-help materials(ESCAPE). A total of 6697 smokers were recruited into
the trial, and 52.1% (3492) returned the 6-month postal questionnaire containing
the BFI-10 and MHLC. Analysis explored associations between personality and
beliefs, and smoker characteristics measured at baseline and smoking status at
follow-up. Results: Significant associations were found between BFI and MHLC
scores and demographic characteristics. Dependence was significantly associated
with higher Neuroticism scores and lower Extraversion scores, and was positively
associated with the Chance and Powerful Others subscales of the MHLC. Desire
to quit and self-image were also related to Extraversion and Neuroticism and to
all three subscales of the MHLC. Abstinence and quit attempts could be predicted
by Neuroticism and Agreeableness scores and by Chance and Powerful Others
subscales of the MHLC. All associations were significant at the p<.001 level. There
were no significant interactions between treatment and outcome. Conclusion: A
useful direction for future research would be to explore these individual differences
and their effect on health behaviour, and to consider how these traits can be
matched to treatment programmes to improve outcomes.

FUNDING: This research was supported by a grant from the National Institute
on Drug Abuse (R21 DA026404) and Pfizer provided the study medication and
placebo for this study free of charge.
JUSTIFICATION: Research involving assessments of abstinence from smokeless
tobacco use in India should use procedures to biochemically verify self-reported
tobacco abstinence.
CORRESPONDING AUTHOR: Robert Schnoll, PhD, Associate Professor,
University of Pennsylvania, Psychiatry, 3535 Market Street, Philadelphia, PA
19104, United States, Phone: 215-746-7143, Fax: 215-746-7140, Email: schnoll@
mail.med.upenn.edu
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MAIN OUTCOME FINDINGS FROM A PILOT STUDY EVALUATING
A DEPRESSION-FOCUSED SMOKING CESSATION INTERVENTION
FOR SMOKERS WITH CURRENT CHRONIC DEPRESSIVE
DISORDERS
Janice A. Blalock*1, Amanda R. Mathew2, Jason D. Robinson1, Richard A. Brown3,
and Paul M. Cinciripini1, 1University of Texas MD Anderson Cancer Center,
2
Medical University of South Carolina, 3Butler Hospital/Alpert Medical School of
Brown University

FUNDING: CRUK

Individuals with Major Depressive Disorder (MDD) are twice as likely to
smoke, have higher rates of daily smoking and nicotine dependence, and are
significantly less likely to quit than smokers without psychiatric disorders. Although
a number of studies have examined tailored smoking cessation interventions
for smokers with lifetime MDD, few studies have evaluated interventions for
smokers with current depressive disorders. In this pilot study, we compared the
effect of a 12-session Cognitive Behavioral Analysis System of Psychotherapy
in combination with standard smoking cessation treatment (CBASP/ST) versus
a 12-session combined Health and Wellness Psycho-education and standard
smoking cessation condition (HW/ST), on smoking and mood-related outcomes
in 49 smokers with current chronic depressive disorders (MDD and dysthymia).
Participants in both groups received 8 weeks of nicotine replacement therapy
starting at Week 6. On average, participants were 42 years of age, smoked 20
cigarettes per day and had a mean FTND score of 5.3. The majority of participants
were white (69%), had some college or bachelor’s level education (69%) and were
unmarried (86%). The average BDI-II score at study entry was 26, and the average
global assessment of functioning score was 57.1, indicating moderate to severe
psychiatric impairment. In addition to depressive disorders, participants had an
average of 1.8 comorbid Axis I disorders. Mean 7-day point prevalence abstinence
rates were 33% at 3-months and 27% at 6-months follow-up. There was no
effect of treatment on abstinence through 6 months. However, participants in the
CBASP/ST group smoked fewer cigarettes and reported less craving. In addition,
participants in the CBASP/ST condition reported significantly lower BDI-II scores
through 6 months, relative to HW/ST. Results suggest that although a depressionfocused smoking cessation intervention was more effective than a therapist

JUSTIFICATION: Assessing personality and beliefs may enable tailoring to be
matched to personality traits in an attempt to improve outcomes from tailored
interventions.
CORRESPONDING AUTHOR: Hazel Gilbert, PhD, Senior Research Fellow, UCL,
Primary Care and Population Health, Royal Free Campus, London, London NW3
2PF, United Kingdom, Phone: 020 7317 7548, Email: hazel.gilbert@ucl.ac.uk
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BIOCHEMICAL VALIDATION OF SELF-REPORTED SMOKELESS
TOBACCO ABSTINENCE AMONG SMOKELESS TOBACCO
USERS: RESULTS FROM A CLINICAL TRIAL OF VARENICLINE IN
INDIA
Raka Jain, Ph.D.*1, Sonali Jhanjee, M.D.1, Tina Gupta, M.D.1, Veena Jain, M.D.S.1,
Swati Mittal, B.D.S.1, Patricia Goelz, M.P.H.2, and Robert A. Schnoll, Ph.D.2, 1All
India Institute of Medical Sciences, 2University of Pennsylvania
Background: The validity of self-reported tobacco use is often questioned given
the potential for under-estimation of use. Thus, biochemical validation of self-report
is strongly recommended for intervention studies where cessation outcome is
to be measured. This study used data from a double-blind placebo-controlled
clinical trial of varenicline for smokeless tobacco dependence in India to evaluate
the accuracy of self-reported smokeless tobacco cessation using biochemical
validation procedures and to evaluate correlates of reporting inaccuracy. Method:
237 smokeless tobacco users attending a dental clinic at the All India Institute
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contact control in reducing depressive symptoms and smoking rate in chronically
depressed smokers, it was not more effective for abstinence. Smokers in both
groups achieved relatively high levels of abstinence at long-term follow-ups.

PREDICTORS OF SMOKING ABSTINENCE FOLLOWING AN
EXERCISE-AIDED PHARMACOTHERAPY CESSATION TRIAL FOR
WOMEN

FUNDING: National Institute of Mental Health Grant R01 MH076776 to Janice A.
Blalock

Stefanie De Jesus*, Lyndsay Fitzgeorge, Guy Faulkner, Ralph Maddison, and
Harry Prapavessis, Western University

JUSTIFICATION: This study provides information on the use of depressionfocused interventions in smokers with current depressive disorders.
CORRESPONDING AUTHOR: Janice Blalock, Ph.D., Associate Professor,
University of Texas MD Anderson Cancer Center, Behavioral Science, PO Box
301439, Houston, TX 77230-1439, United States, Phone: 713-745-1728, Fax:
713-745-4286, Email: jablaloc@mdanderson.org

Tobacco smoking is the leading cause of preventable death, killing approximately
6 million individuals each year worldwide. Regardless of numerous compromises
to health, most smokers find it difficult to quit smoking and failure rates are
consistently high. The objective of the present study was to determine predictors
of smoking cessation success in an exercise-aided pharmacotherapy smoking
cessation trial (Getting Physical on Cigarettes, NCT01305447). Inactive female
smokers (N = 411, mean age = 42.4 years, mean 16.8 cigarettes smoked/day)
exercised in a supervised facility where their workload progressively increased to
70-75% of their maximum heart rate over a 14-week period. This trial employed
a 10-week transdermal patch program, starting at week 4. Baseline assessments
included questionnaires (sociodemographic, cognitions, smoking behaviour),
spirometry (FEV1/FVC%), peak VO2, nicotine metabolite ratios, and smoking
topography. Smoking abstinence following the 14-week program was confirmed
by expired breath carbon monoxide (CO < 6ppm). Independent t-tests revealed
significant baseline differences between smokers and non-smokers (55.4% at
week 14) for CO, cigarette dependence and consumption, smokers’ social network,
alcohol consumption, employment status, and FEV1/FVC%. Logistic regression
was performed to predict smoking abstinence with the aforementioned variables.
The model was statistically significant (chi square (11, N = 315) = 42.681, p =
.000), with baseline CO levels (B = -.034) and employment status (B = -.586)
making significant contributions to the model; a trend (p = .090) was evident for
alcohol consumption (B = -.502). Therefore, higher CO levels and unemployment
are associated with a lower likelihood of smoking abstinence at the end of the
program. Considering gender differences for tobacco-related health risks and quit
rates, understanding the determinants of smoking cessation will allow for targeted
tobacco control strategies.
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ASSESSING THE USE OF INTERACTIVE VOICE RESPONSE
TECHNOLOGY IN A SMOKING CESSATION INTERVENTION
Lisa C. Rosenfeld, M.P.H.*, Yuchiao Chang, Ph.D., Sandra Japuntich, Ph.D.,
Jennifer H.K. Kelley, B.S.N., Michele Reyen, M.P.H., Elyse R. Park, Ph.D., Douglas
E. Levy, Ph.D., Daniel E. Singer, M.D., and Nancy A. Rigotti, M.D., Tobacco
Research and Treatment Center, General Medicine Division and Mongan Institute
for Health Policy, Massachusetts General Hospital, Harvard Medical School
BACKGROUND: Each year 4 million smokers are hospitalized, giving doctors a
chance to promote cessation after discharge. Hospital-initiated cessation programs
are effective when paired with post-discharge (post-d/c) follow-up but are not
widely adopted. A scalable cost-effective model for delivering post-d/c tobacco
treatment is needed. The current study used automated telephone technology with
interactive voice response (IVR) to facilitate delivery of free cessation counseling
and meds. Study outcomes were utilization, satisfaction, and dose-response effect
of an IVR-based cessation program for hospitalized smokers. METHODS: We
analyzed data from 197 subjects in the intervention arm (IA) of Helping HAND,an
MGH-based RCT (2010-2012) that enrolled 397 patients (pts) who were >18yo,
daily smokers, and planned to quit post-d/c. IA subjects received a 1-month supply
of smoking cessation meds and 5 IVR calls that offered counseling and med refills
(x2). Outcomes were assessed at 1, 3, and 6 months (mo) post-d/c. We measured
the proportion of IVR calls completed, services requested, and pt-reported
satisfaction. We assessed impact using logistic regressions on 7-day self-reported
smoking abstinence at 6-mo follow-up, with the number of IVR calls completed
as the independent variable. RESULTS: Over half of IA pts completed ≥4 calls;
9% took only 1 call and 12% took no calls. Males (p=0.03) and older pts (p=0.04)
took more calls. Pts were more likely to use IVR calls to request med refills (72%)
than counseling (37%), though women requested counseling more often than men
(45% v. 30%). 75% of subjects found IVR calls useful. Each additional IVR call
completed was associated with a 1.38-fold increase (95%CI:1.09-1.74, adjusting
for sex, age, and education) in the odds of 7-day abstinence at 6-mo follow-up.
CONCLUSION: Using IVR to deliver smoking cessation programs post-d/c is wellutilized and acceptable to a broad range of pts, and taking more calls is associated
with increased odds of cessation. IVR offers a feasible way to deliver tobacco
treatment routinely and systematically to hospitalized smokers.

FUNDING: Canadian Cancer Society Research Institute grant awarded (#019876)
and Canadian Foundation Innovation.
JUSTIFICATION: Understanding the determinants of smoking cessation will allow
for targeted tobacco control strategies.
CORRESPONDING AUTHOR: Stefanie De Jesus, B.Sc., M.A., Ph.D. (c), Western
University, 1151 Richmond St, London, ON N6A3K7, Canada, Phone: 519-6612111 EXT 81189, Email: sdejesus@uwo.ca
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ENDOTHELIAL EFFECTS OF ACUTE RESPIRATORY EXPOSURE
TO THIRDHAND CIGARETTE SMOKE IN HUMAN SUBJECTS
Suzaynn F. Schick, Ph.D.*1, Namita Malik, Ph.D.1, Jayasudha Gude, M.D.1,
Catherine Donovan, B.S.1, John R. Balmes, M.D.1, Niyati Patel2, Daniel Brenner,
M.D.3, Stephen W. Waldo, M.D.4, and Peter Ganz, M.D.1, 1University of California,
San Francisco, Department of Medicine, 2Brookdale University Hospital, 3Stanford
University, School of Medicine, 4Massachusetts General Hospital, Division of
Cardiology

FUNDING: Funded by NIH/NHLBI grant #1 RC1 HL099668
JUSTIFICATION: This abstract identifies interactive voice response (IVR)
technology as a way to translate research about the benefit of hospital-initiated
smoking cessation programs into routine clinical practice and allow hospitals and
health care systems to meet the U.S. Joint Commission hospital quality measure
for addressing tobacco use.

Thirdhand smoke (THS) is the complex mixture of cigarette smoke chemicals
that linger in the environment after smoking. In a pilot study, we assessed the
effects of head-only exposure to THS on flow-mediated dilation of the brachial
artery (FMD), activation of endothelial nitric oxide synthase (eNOS) and urinary
cotinine levels in healthy nonsmokers. Using a randomized cross-over design, we
compared the effects of 3-hour exposures to THS and to conditioned, filtered air in
5 subjects. THS aerosol was generated by filling a 6 m3 stainless steel chamber
with secondhand cigarette smoke, aging it overnight and then flushing the chamber
with clean air. The chamber contained fabric and wallboard to enhance sorbtion
and re-emission of smoke. The THS aerosol contained particles, carbonyls and
volatile organic compounds and was supplied to human subjects through an
exposure hood. Initial particle concentrations averaged 0.381 mg/m3 and decayed
to zero by one hour. Respiratory exposure to THS particles caused a consistent
decrease in FMD of approximately 1.2 % at 30 minutes, that resolved by the end of
the exposure. Clean air exposure had no effect. THS exposure increased average
urinary cotinine levels by 2 pg/ml. We used the methods of venous endothelial
biopsy, flow cytometry, and quantitative immunofluorescent microscopy to

CORRESPONDING AUTHOR: Nancy Rigotti, MD, Professor of Medicine, Harvard
Medical School, Tobacco Research & Treatment Center, Massachusetts General
Hospital, Boston, MA 02114, United States, Phone: 617 724 3548, Email: nrigotti@
partners.org
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test the effects of THS exposure on phosphorylation of eNOS at serine1177.
Phosphorylation at serine1177 is associated with activation of eNOS. We
developed an improved method for isolating endothelial cells from biopsy samples
using flow cytometry with a panel of 7 antibodies that differentiate endothelial cells
from leukocytes. The endothelial fraction contains intact, viable single cells (based
on nuclear red staining) that contain mRNA for von Willebrand factor (endothelial
marker), but not CD45 (leukocyte marker). Serine 1177-phosphorylated eNOS
levels were 5-fold higher in THS-exposed subjects. Our pilot data suggest that
acute exposure to THS can increase urinary cotinine levels, impairs endotheliumdependent vasodilation despite compensatory activation of eNOS and may thus
increase risk of cardiovascular disease.

SMOKING CESSATION INCREASES SERUM BILIRUBIN, AN
ENDOGENOUS ANTIOXIDANT ASSOCIATED WITH HEALTH
OUTCOMES
Stephanie S. O’Malley, Ph.D.,* Ran Wu, Ph.D., and Peter Jatlow, M.D., Yale
University School of Medicine
Bilirubin is a powerful endogenous antioxidant that has also been inversely
associated with cardiovascular disease and all cause mortality. Low levels of
serum bilirubin, for example, have also been associated with lung cancer risk in
smokers (AACR, 2013, April 7). Epidemiological studies find that smokers have
lower bilirubin levels than non-smokers. Importantly, serum bilirubin levels are
intermediate for past smokers, suggesting that smoking cessation may lead to
increases in bilirubin. Despite this provocative finding, no one has yet evaluated
whether smoking cessation leads to increases in bilirubin. To test this hypothesis,
smokers were identified from a large placebo controlled trial of naltrexone for
smoking cessation (O’Malley et al, 2006). 385 participants who reported smoking
at least 20 cigarettes per day with an expired CO > 10ppm were enrolled and
provided data post-randomization. Participants were randomly assigned and
received one of four doses of naltrexone (0, 25, 50, 100 mg daily) in conjunction
with 21 mg nicotine patch and weekly smoking cessation counseling for six weeks.
Serum bilirubin was measured at baseline and at weeks 1, 4 and 6 following the
quit date. Change in indirect bilirubin from baseline was compared for the 161
participants who were continuously abstinent over the six-week trial (confirmed
by an expired CO level <10 ppm) to the 224 participants who did not maintain
abstinence using mixed model analysis. Gender and Medication Condition were
entered as covariates in the analysis. The results revealed a main effect of quit
status (F = 6.37, p = 0.01) such that those who were continuously abstinent had
a larger increase in bilirubin than those who did not. The increase was greatest
at week 4 (mean increase = 0.06ng/mL, sd = 0.18 for abstainers vs. 0.006; sd
=0.17 for smokers). Our data demonstrate for the first time that quitting smoking
leads to increases in bilirubin levels. Although mean bilirubin values were in the
reference range, the magnitude of the increase has been associated with reduced
cardiovascular risk in epidemiological studies and reflects a potential benefit of
cessation.

FUNDING: Supported By: The California Tobacco-Related Disease Research
Program Grants # 21ST-011 and 20PT-0184 (Drs. Schick and Malik), an Individual
Investigator Grant from the University of California San Francisco Academic
Senate (Dr. Schick and Ms. Donovan), the Nina Ireland Fund (Dr. Schick), Northern
California Center for Occupational and Environmental Health (Dr. Balmes), The
American College of Rheumatology, the Northern California Chapter of the Arthritis
Foundation and the University of California, San Francisco Center of Excellence in
Vascular Research (Drs. Ganz, Brenner and Waldo).
JUSTIFICATION: Our finding, that thirdhand cigarette smoke exposure alters
vascular reactivity, provides support for policies that reduce the exposure of the
public to thirdhand cigarette smoke.
CORRESPONDING AUTHOR: Suzaynn Schick, PhD, Adjunct Assistant Professor,
University of California, San Francisco, Medicine, UCSF Box 0843, San Francisco,
CA 94143-0843, United States, Phone: 415-206-5904, Email: sschick@medsfgh.
ucsf.edu
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SMOKING-RELATED SYMPTOMATOLOGY DURING SHORT-TERM
SMOKING ABSTINENCE BY MENSTRUAL PHASE AND
DEPRESSIVE SYMPTOMS
Nicole Tosun, M.S.*, Scott Lunos, M.S., Alicia Allen, Ph.D., M.P.H., Mustafa al’Absi,
Ph.D., Dorothy Hatsukami, Ph.D., and Sharon Allen, M.D., Ph.D., University of
Minnesota

FUNDING: This research was supported in part by P50DA13334, KO5AA014715,
R01AA020388 and the CT Department of Mental Health and Addiction Services
JUSTIFICATION: Given that bilirubin is a routine liver function test and was shown
to improve following smoking cessation, personalized feedback about bilirubin
potentially could be used to motivate smoking cessation and promote continued
abstinence with further research.

Research has shown that a woman’s ability to quit smoking may vary by
menstrual phase. Depressive symptoms (DS) and withdrawal symptomatology
may play a role in risk for relapse. The aim of this study was to determine the effect
of menstrual phase (Follicular [F] versus Luteal [L]) and DS on smoking-related
symptomatology (SRS) during acute smoking abstinence. Women, 18-40, who
smoked ≥5 cigs per day, had regular menstrual cycles, and were in stable mental/
physical health were recruited. Women on exogenous hormones or psychotropic
medications were excluded. Participants were randomized to testing order (e.g.,
F phase followed by L phase or vice versa). Participants attended clinic visits
and completed self-report questionnaires on SRS. Analysis was done using
random-intercept models with fixed effects including and excluding a phase by
DS interaction. Participants (N=147) were, on average, 29.7±6.6 y/o and smoked
12.7±5.8 cigs per day. Most were white (56%) with at least a high school diploma
or equivalent (93%). SRS varied by menstrual phase such that women reported
higher perceived stress and greater withdrawal in the L phase compared to the
F phase during smoking abstinence (23.2±0.6vs.20.9±0.6,p<.05;9.1±0.4vs.8.0±
0.4,p<.05; respectively). Significant associations between level of DS and SRS
were noted for withdrawal, anticipated relief from negative affect, premenstrual
symptoms (PMS), perceived stress, and positive/negative affect, (p<0.05). All
associations were positive except for positive affect. A menstrual phase by DS
interaction was found for PMS of pain and negative affect, (p<0.05) indicating a
stronger association between DS and SRS during the F phase. No other significant
differences were found. These data suggest that menstrual phase and depressive
symptoms may influence SRS during acute smoking abstinence. A large sample
size and a cross-over design strengthen this study while the generalizability is
limited since it was not a cessation trial. Future research should explore how these
observations may extend to smoking cessation efforts.

CORRESPONDING AUTHOR: Stephanie O’Malley, Yale School of Medicine, 34
Park Street, New Haven, CT 06519, United States, Phone: 203-974-7590, Email:
stephanie.omalley@yale.edu
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EXAMINING DELAY DISCOUNTING AS A PREDICTOR OF
SPONTANEOUS QUITTING AMONG PREGNANT SMOKERS
Thomas J. White, Ph.D.*1, Ryan Redner, Ph.D.1, Joan Skelly, M.S.2, and Stephen T.
Higgins, Ph.D.1,3, 1Department of Psychiatry, 2Department of Medical Biostatistics,
and 3Department of Psychology, University of Vermont
Objective: About 20% of women who are smokers when they learn of their
pregnancy have already quit smoking by the time of their first prenatal care
visit. This phenomenon is known as spontaneous quitting in the smoking and
pregnancy literature. The present study examined the relative influence of three
potentially important determinants of success in discontinuing cigarette use: delay
discounting (DD), a measure of impulsivity; daily smoking rate pre-pregnancy,
a measure of addiction severity; and educational attainment, a measure of
socioeconomic status. We were particularly interested in whether these variables
interact with each other in their influence on spontaneous quitting. Methods: 349
pregnant women (231 continuing smokers and 118 spontaneous quitters) who
were enrolled in clinical trials of monetary incentives for smoking cessation and
relapse prevention, respectively, reported sociodemographics and completed a
DD task. Results: Each of the three variables of interest (DD, smoking rate and
education) was a significant predictor of spontaneous quitting at the univariate
level in logistic regression (ORs and 95% CIs: DD, .87, .79-.96; smoking rate,
.82, .78-.86; education, 1.45, 1.28-1.65). When all three variables were entered

FUNDING: NIDA 5R01DA08075-10
CORRESPONDING AUTHOR: Nicole Tosun, M.S., Project Manager, University
of Minnesota, Family Medicine & Community Health, 717 Delaware St SE,
Minneapolis, MN 55414, United States, Phone: 612-624-5439, Fax: 612-6244610,
Email: tosun004@umn.edu
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together, they each remained significant predictors, with one significant interaction
between DD and smoking rate: as smoking rate increased, the influence of DD
decreased. The final model included DD, education, DD x smoking rate, and four
additional factors: the belief that smoking will harm the baby, age of smoking
initiation, stress, and number of quit attempts prior to pregnancy. Conclusions:
These results demonstrate an influence of DD and confirm the role of education
and smoking rate on spontaneous quitting. The influence of DD is consistent
across educational levels, but is constrained to lower smoking rates.

NICOTINE BLOOD LEVELS AND SHORT-TERM SMOKING
REDUCTION WITH AN ELECTRONIC NICOTINE DELIVERY
SYSTEM
Mitchell A. Nides, Ph.D.*1, Meghna Bhatter, B.A.1, Michael Simmons1, and Scott J.
Leischow, Ph.D.2, 1Los Angeles Clinical Trials, 2Mayo Clinic, Scottsdale, AZ

FUNDING: This research was supported by Research Grant R01DA009378 and
Institutional Training Grant T32DA07242 from the National Institute on Drug Abuse.

Over the past several years, the use of electronic nicotine delivery systems
(ENDSs), commonly known as e-cigarettes, has dramatically increased because
they have the potential to deliver significant levels of nicotine and mimic many of
the sensory and behavioral characteristics of cigarettes. (e.g., realistic puffing and
inhalation, taste, a “hit” or scratchiness in the back of the throat, and a visible mist
that closely resembles smoke). Only a few studies have measured the nicotine
blood levels and pharmacokinetic profiles of ENDS. The results have varied
from very little if any nicotine to levels approaching traditional cigarettes after
5 minutes of use. Some studies suggest that experienced users obtain higher
nicotine levels than novices. The current study evaluated nicotine delivery from
the currently marketed NJOY® King Bold ENDS and its short-term potential for
smoking reduction or cessation. One week of ad libitum use was followed by
measurements of plasma nicotine, heart rate, and craving and withdrawal after
12 hours of nicotine abstinence in 25 adult smokers not interested in quitting. The
results showed that after 5 minutes of use, blood nicotine levels increased by a
mean of 3.5 ng/mL (p < .001), heart rate increased significantly, and craving was
reduced by 55%. Cigarettes per day were reduced by 39% during the test week,
including 4 subjects who did not smoke any cigarettes on the final day. Perceptions
of use for reduction or cessation were positive. The results of this study suggest
that this ENDS product delivers enough nicotine to suppress craving, was
generally liked, resulted in few adverse events, and resulted in significant smoking
reduction during a 1-week trial. Nicotine delivery was comparable to that provided
by some current FDA-approved nicotine replacement products. Thus, this ENDS
has potential for use as an aid to smoking reduction and cessation, but larger trials
of the product are needed.

JUSTIFICATION: These results suggest that the influence of impulsivity in
spontaneous smoking cessation is consistent across socioeconomic strata, but is
constrained to lower levels of addiction severity.
CORRESPONDING AUTHOR: Thomas White, Ph.D., Postdoctoral Fellow,
University of Vermont, Psychiatry, 1 So. Prospect St. #1415, Burlington, VT 05401,
United States, Phone: 2023301122, Fax: 8026565793, Email: tjwhite@uvm.edu
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CONCERN ABOUT GAINING WEIGHT AFTER SMOKING
CESSATION AND ITS ASSOCIATION WITH SEEKING TREATMENT
Susan Veldheer, M.S., R.D.*, Jessica Yingst, Georgia Foulds, Shari Hrabovsky,
R.N., M.S.N., Arthur Berg, Ph.D., Christopher Sciamanna, M.D., and Jonathan
Foulds, Ph.D., Penn State University College of Medicine, Department of Public
Health Sciences
Background: Concern about weight gain after quitting smoking is often cited as
a barrier to smokers making a quit attempt or seeking treatment. Aim: To identify
whether smokers who are non-treatment seekers (NTS) are more concerned
about weight gain and have lower confidence to maintain weight after quitting
smoking as compared to treatment-seeking smokers (TS). Methods: Smokers
were recruited from Penn State Hershey Medical Center and family practice
outpatient clinics. 102 NTS and 186 TS, who participated in a smoking cessation
trial, completed a survey regarding tobacco use, weight concern, confidence to
maintain weight after quitting, and diet. Stepwise logistic regression was used to
identify variables associated with treatment seeking, overall and stratified by those
who gained and did not gain weight on a previous quit attempt. Results: NTS
were slightly younger than TS (42 v. 48 years, p=<.001) and smoked slightly fewer
cigarettes per day (15 v. 17, p=0.15). There were no differences in diet or weightrelated characteristics. In the overall model, there was no difference between NTS
and TS with regard to weight gain concern. Confidence to maintain weight after
quitting was significantly lower for NTS compared to TS (OR 0.76, CI 0.64-0.90)
after adjusting for significant factors including years smoked and importance to
quit. 53% of the total sample had gained weight on a prior quit attempt. In the
stratified model, among those who had gained weight, higher weight gain concern
and lower confidence in ability to maintain weight were significantly associated
with being a NTS after adjusting for other factors (OR 1.35, CI 1.02-1.78; OR 0.64,
CI 0.47-0.86, respectively). Conclusion: Among smokers who gained weight on a
previous quit attempt, non-treatment seekers had greater concern about gaining
weight and less confidence in their ability to maintain their weight after quitting than
treatment seekers. Clinicians can identify smokers for whom weight gain concern
may be a barrier to seeking treatment by asking if they gained weight on a previous
quit attempt. These smokers should be assured that this issue will be addressed
in treatment.

FUNDING: The study was funded by a grant from the manufacturer, NJOY, Inc.,
Scottsdale, AZ
JUSTIFICATION: Provides data on the potential use of ENDS for smoking
reduction and cessation
CORRESPONDING AUTHOR: MITCHELL NIDES, Ph.D., President, Los Angeles
Clinical Trials, 4116 W. Magnolia Blvd. Suite 100, Burbank, CA 91505, United
States, Phone: 8185267645, Fax: 818-526-7641, Email: mnides@laclinicaltrials.
com
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RELATIONS BETWEEN IMPULSIVENESS AND TOBACCO
DEPENDENCE IN ADULT SMOKERS TRYING TO QUIT
Emily Rutten1, Danielle E. McCarthy, Ph.D.*2, Krysten W. Bold, M.S.2, Vivian
M. Yeh, Ph.D.3, Haruka M. Minami, Ph.D.4, and Gretchen B. Chapman, Ph.D.2,
1
Augsburg College, 2Rutgers, The State University of New Jersey, 3Icahn School of
Medicine at Mount Sinai, 4Alpert Medical School of Brown University
Background: Cross-sectional research using behavioral and self-report
measures of impulsiveness suggests that smokers are more impulsive than
non-smokers. Few studies have examined relations between impulsiveness
and continuous measures of tobacco dependence or tested impulsiveness as a
predictor of later smoking status, however. Objective: The purpose of this study
was to investigate relations between impulsiveness and tobacco dependence
and abstinence in adult smokers trying to quit. Method: Baseline self-report
and behavioral measures of impulsiveness were administered at baseline in a
longitudinal study that followed smokers to 12 weeks following a target quit
date. The sample included 109 adult (18 years old or older) daily smokers who
received nicotine lozenge treatment and cessation counseling as part of the study.
Multi-modal measures of impulsiveness included the Barratt Impulsiveness Scale,
a delay discounting task to assess impulsive choices, and a go/no-go task to
assess behavioral disinhibition. Measures of tobacco dependence included pack
years smoked, the Fagerström Test of Nicotine Dependence, and the Wisconsin
Inventory of Smoking Dependence Motives. The smoking status outcome assessed
was biochemically verified seven-day point-prevalence abstinence 12 weeks
post-quit. Results: Scores on the measures of impulsiveness were only weakly
to moderately correlated. Smokers who discounted delayed rewards steeply (a

FUNDING: N/A
JUSTIFICATION: This study can inform clinical practice by suggesting that
clinicians can identify smokers for whom weight gain concern may be a barrier
to seeking treatment by asking if they gained weight on a previous quit attempt.
CORRESPONDING AUTHOR: Susan Veldheer, MS, RD, Research Specialist,
Penn State College of Medicine, Department of Public Health Sciences, 500
University Dr., Hershey, PA 17033, United States, Phone: 717-531-5625, Fax:
717-531-0480, Email: sveldheer@psu.edu
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form of impulsive decision-making) had lower odds of abstinence at the end of
the study than did those who devalued delayed rewards less. Self-reported nonplanning impulsiveness (a tendency not to plan for the future) was unexpectedly
associated with lower scores on the cue exposure subscale of the WISDM
capturing self-reported exposure and reactivity to smoking cues. Conclusions:
Impulsive decision-making is a risk factor for smoking during a quit attempt. The
lack of association across impulsiveness measures and inconsistency in relations
between impulsiveness and tobacco dependence measures including abstinence
suggest that impulsiveness is multifaceted, with some facets more closely related
to markers of dependence than others.

Caucasian smokers, it is important to implement prevention programs at the high
school level.
CORRESPONDING AUTHOR: Leslie A. Robinson, Ph.D., Associate Professor,
The University of Memphis, Dept of Psychology, 202 Psychology Building,
Memphis, TN 38152, United States, Phone: 901 678 1667, Email: Lrobinso@
memphis.edu
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FUNDING: Supported by 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. Justification: This may help identify ways to identify smokers at
risk for relapse based on specific forms of impulsiveness that may be changeable
through treatment in the future. Learner objectives: Learn about various facets
of impulsiveness, ways to measure them, and their differential relations with
measures of tobacco dependence including the ability to quit smoking.

USING FACEBOOK TO RECRUIT YOUNG ADULTS FOR
A CESSATION INTERVENTION PILOT: A SUCCESSFUL
CASE-STUDY
Danielle E. Ramo*1, Markus Sommer-Wuestehube2, Theresa M. Strickroth3,
Kathryn Chavez1, Howard Liu4, Giuseppe Cavaleri3, Jocel Dumlao3, and Judith
J. Prochaska5, 1Department of Psychiatry, University of California, San Francisco,
2
Department of Environmental Science, Policy, and Management, University
of California, Berkeley, 3Clinical & Translational Science Institute, University
of California, San Francisco, 4School of Public Health, Harvard University,
5
Department of Medicine, Stanford University

JUSTIFICATION: This may help identify ways to identify smokers at risk for
relapse based on specific forms of impulsiveness that may be changeable through
treatment in the future.
CORRESPONDING AUTHOR: Emily Rutten, Rutgers University, 20235 Dunbar
Ave, Farmington, MN 55024, United States, Phone: 6513543645, Email: rutten.
emily@gmail.com

Introduction: We examined Facebook (FB) as a mechanism to recruit young
adults for a smoking cessation intervention tailored to readiness to quit. Method: A
campaign was designed to target young adult smokers to enroll in a pilot cessation
trial. Advertising was chosen based on consumer and target marketing strategies.
Ad content utilized specific messaging (i.e., informative, call to action, scarcity,
social norms). Images were selected to appeal to the target audience (e.g., groups
of young smokers, lit cigarettes), mirror demographics (gender, race), and varied
in medium (cartoon, photography, study logo). Most ads mentioned study incentive
(up to $180). We used FB’s Ads Manager over 7 weeks (6/10/13 - 7/29/13),
employing multiple types (newsfeed, traditional, promoted posts), keywords,
targeted by age (18-25), location (U.S.), and language (English). Ads linked to
the online screening survey or study FB page. We ran five different ads each
week for 4 weeks, and nine total ads in the last 3 weeks with picture/text/ad type
combinations chosen initially for variety, and then based on previous success.
Results: The 29 different ads generated a total of 3,198,373 impressions, yielding
5,895 unique clicks, at an overall cost of $2,024 ($0.34/click). The most successful
ad was a newsfeed post that reached >90,000 people with >2500 unique clicks
($0.17/click). The least successful ad made 500 impressions with 0 clicks.
5,895 unique clicks yielded 586 (10%) eligible participants of whom 230 (39%)
signed consents and 78 (13%) completed baseline assessments. The final cost
per completed baseline was $26. The sample was 77% Caucasian, 69% male,
averaging 11 cigarettes/day (SD=7.7) and 2.7 years smoking (SD=.6). Participants
had a median of 2 lifetime quit attempts; 42% were in precontemplation; 45%
were in contemplation, and 13% were in preparation. Conclusions: At <$30 per
enrolled participant, FB was a useful, cost-effective recruitment source for young
adult smokers. Ads posted via newsfeed posts were particularly successful, likely
because they were viewable via mobile phone. Efforts to engage more ethnic
minorities, women, and smokers motivated to quit are needed.
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PERCEIVED BENEFITS FROM SMOKING IN A BIRACIAL SAMPLE
OF LIGHT VS. HEAVY SMOKERS
Leslie A. Robinson, Ph.D.* and Adam Alexander, B.A., The University of Memphis,
Dept. of Psychology
Patterns of smoking differ across ethnicities. For example, African Americans
smoke fewer cigarettes per day and begin smoking later than Caucasians. African
American smokers are also more likely to be classified as light (<10 cigarettes per
day) and intermittent (non-daily) smokers. Many studies have explored differences
between light/intermittent smokers (LITS) and heavy smokers. However, few have
estimated the effects of ethnicity separately from those of smoking intensity. This
was the purpose of this study. Data came from the Memphis Health Project, a
longitudinal study of tobacco use. One year after the cohort finished high school,
we collected data on the intensity of smoking. In addition, we measured the extent
to which they thought smoking could increase their (1) perceived maturity, (2)
fitness, (3) concentration, (4) weight control, and (5) sociability. Procedures for
the study have been reported elsewhere. Of the entire cohort, 186 (6.1%) LIT
smokers and 145 (4.8%) heavy smokers (using ten or more cigarettes per day)
were identified. Among these participants, we conducted a series of ANOVAs
to explore the main effects of ethnicity and intensity of smoking, along with their
interaction. Far more differences appeared in perceived benefits by ethnicity than
did by smoking intensity. Overall, African American smokers, regardless of their
level of smoking, were more likely to believe that smoking enhanced relaxation,
improved concentration, and made one look more athletic (all ps<.05). In contrast,
Caucasian young adults were more likely to believe that smoking reduced body
weight, p<.05. Only two main effects occurred for intensity of smoking, after
ethnic differences were controlled. Heavy smokers were more likely to report that
smoking produced relaxation and improved concentration, ps < .05. A significant
interaction occurred for the perception that smoking makes one look mature.
African Americans and Caucasians who were LIT smokers scored similarly.
Among heavy smokers, African Americans were far more likely to believe they
would look mature if they smoked than were Caucasians. The implications for
prevention are discussed.

FUNDING: National Institute on Drug Abuse K23 DA032578; National Center for
Advancing Translational Sciences, UCSF-CTSI Grant Number UL1 TR000004
JUSTIFICATION: This work demonstrates that Facebook can be successfully
employed to recruit young adults to smoking cessation intervention studies.
CORRESPONDING AUTHOR: Danielle Ramo, PhD, Assistant Professor,
University of California, San Francisco, Psychiatry, 401 Parnassus Avenue, San
Francisco, CA 94143, United States, Phone: 415-476-7695, Email: danielle.
ramo@ucsf.edu

FUNDING: Funding Information: This research was supported by a grant from
NHLBI, HL50723.
JUSTIFICATION: Given that young African Americans are still undergoing onset
in late adolescence, and that they have more positive views of tobacco than
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Study 2: ANOVA showed that the retraining approach bias condition did not yield
higher end-of-treatment smoking cessation rates than the placebo condition.
These null findings are significant in that behavioral action tendencies toward
smoking that have been shown to be present in adult smokers may not be present
among adolescent smokers, and retraining automatic behavioral tendencies
may not improve smoking cessation outcomes. Other cognitive biases should
be examined to better understand smoking behaviors and to improve smoking
cessation among adolescents.

EFFECTS OF ACUTE NICOTINE DEPRIVATION ON CRAVING,
WITHDRAWAL, AND VIRTUAL-REALITY-BASED CUE REACTIVITY
D.G. Thompson-Lake1,2, J.H. Yoon1,2, K. Cooper1,2, P.S. Bordnick3, R. Salas1,
T.R. Kosten1,2, J.A. Dani4, and R. De La Garza, II1,2, 1Psychiatry, BCM, Houston,
2
Psychiatry, MEDVAMC, Houston, 3University of Houston, 4University of
Pennsylvania

FUNDING: P50DA009241, R01DA015969

Acute nicotine deprivation is marked by craving and withdrawal symptoms.
Additionally, increased craving can occur as a result of cue reactivity following
exposure to smoking-related cues. The purpose of the current study was to
evaluate the relationship between craving and withdrawal and cue reactivity
following exposure to virtual-reality (VR) cues following 24 hrs of nicotine
deprivation. Non-treatment seeking, cigarette smokers (N=33) were evaluated
while sated (Day 1) and during nicotine deprivation (24 h abstinent: Day 2).
Self-report measures on nicotine withdrawal and craving (QSU, WSWS, and
SJWQ) were assessed in each condition and VR-based cue reactivity was
assessed during deprivation. Participants were on average 39.5±1.9 years of
age (mean±SEM), smoked 15.6±1.3 cigs/day, and had FTND scores of 5.8±0.6.
Breath CO was significantly lower (p<0.0005) on Day 2 (3.8±0.5 ppm) vs. Day
1 (16.2±1.4 ppm). Additionally, significant increases in self-report measures of
withdrawal (p<0.05) and craving (p<0.05) were observed on Day 2 compared
to Day 1. Significantly higher levels of cue-reactivity (p<0.005) as measured by
VAS self-report measures were observed following exposure to smoking-related
vs. neutral VR cues. Significant positive correlations were observed between VR
induced cue reactivity and self-report measures of craving (R=0.92, p<0.0001)
as well as FTND scores (R=0.64, p<0.0001). Overall, the current results showed
impressive experimental control over cigarette smoking and robust levels of cuereactivity induced by VR. Importantly, self-report measures of cravings, withdrawal,
and nicotine dependence were strong predictors of VR-induced cue-reactivity.

JUSTIFICATION: Understanding the underlying motivational processes for
smoking may improve smoking cessations among adolescents.
CORRESPONDING AUTHOR: Grace Kong, Yale University School of Medicine,
34 Park St. Rm S-201, New Haven, CT 06511, United States, Phone: 203
974-7601, Email: grace.kong@yale.edu
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EVALUATION OF LEARNING-THEORY-BASED SMOKING
CESSATION STRATEGIES
Krysten W. Bold, M.S.*1, Danielle E. McCarthy, Ph.D.1, Yasmine Omar, B.A.1, Vivian
M. Yeh, Ph.D.2, and Haruka M. Minami, Ph.D.3, 1Rutgers, the State University of
New Jersey, 2Icahn School of Medicine at Mount Sinai, 3Alpert School of Medicine
at Brown University
Smoking may be maintained, in part, through classical and operant
conditioning. Smoking may be elicited by internal and external smoking cues and
may be reinforced by avoidance or escape of cigarette craving, negative affect, or
anhedonia. Treatments designed to extinguish this learning may be useful adjuncts
to existing treatments. The current randomized clinical trial was designed to
evaluate the efficacy of a graded pre-cessation withdrawal-exposure treatment as
an adjunct to nicotine patch and counseling treatment. Adult, daily smokers (N=93)
interested in quitting were randomly assigned to receive either standard treatment
(ST, n=47) (nicotine patch to begin on the quit day and 4 counseling sessions)
or standard treatment plus 7 sessions of withdrawal exposure (WE, n=46) in the
two weeks prior to a quit attempt. The WE condition involved practicing quitting
smoking for prescribed periods tailored to smokers’ maximum inter-cigarette
intervals. Assessment burden and contact with research staff were constant across
conditions. Smoking status was assessed at 4 and 10 weeks post-quit. Retention
rate through the quit date was high (96%), suggesting that pre-quit treatment was
acceptable to smokers. In the WE condition, the prescribed period of abstinence
was achieved on 42% of sessions and the duration of abstinence was greater than
past maxima on 57% of sessions. Despite low session-by-session adherence, the
majority of WE smokers (83%) showed increased abstinence duration from the
first to the seventh practice session, although many smokers hit plateaus along the
way. Four weeks post-quit, 7-day point prevalence abstinence rates were similar
across conditions, 37% in WE and 32% in ST. Ten weeks post-quit, 39% in the
WE, and 21% in the ST condition reported 7-day point-prevalence intent-to-treat
abstinence. Although median survival to a first lapse was not significantly different
in the two conditions (6 days in WE, 3 days in ST), progression to relapse was
significantly less likely among WE than ST subjects. Practicing quitting pre-quit
may improve more distal abstinence rates and facilitate lapse recovery but may
not be achievable for all smokers.

FUNDING: We acknowledge the support of the Diana Helis Henry Medical
Research Foundation through its direct engagement in the continuous active
conduct of medical research in conjunction with the Baylor College of Medicine
Menninger Clinic, the Department of Psychiatry, and the Duncan Cancer Center.
JUSTIFICATION: The current study examines the relationship between nicotine
craving and withdrawal with cue reactivity.
CORRESPONDING AUTHOR: Jin Yoon, Baylor College of Medicine, 2002
Holcombe Blvd, Houston, TX 77030, United States, Phone: 713-791-1414, Email:
dr.jhyoon@gmail.com
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MOTIVATIONAL PROCESSES UNDERLYING SMOKING AMONG
ADOLESCENTS
Grace Kong, Ph.D.*, Helle Larsen, Ph.D., Dana Cavallo, Ph.D., Daniela Becker,
Ms.C., Janna Cousijn, Ph.D., Reinout Wiers, Ph.D., and S. Krishnan-Sarin, Yale
University School of Medicine and University of Amsterdam
Automatic behavioral tendencies towards smoking stimuli have been associated
with cigarette smoking among adult smokers. Data on adult alcohol users showed
that automatic behavioral tendencies toward alcohol stimuli could be retrained and
doing so could improve treatment outcome. Given these findings, we sought to
understand these associations among adolescents. We conducted 2 studies in
the United States and the Netherlands to assess whether (1) approach-bias exists
between smoking and non-smoking adolescents, and (2) retraining automatic
behavioral tendencies among adolescent smokers will improve cessation rates.
Study 1: A total of 125 adolescents (53% smokers) ages 13-18 years completed a
smoking Approach-Avoidance Task (AAT), the Stroop Colour Naming Task, Delay
Discounting Task, Balloon Analogue Risk Taking, and questions assessing level
of nicotine dependence and smoking behaviors. Study 2: Adolescent smokers
(n=63) participated in a 4-week smoking cessation program combining weekly
CBT with retraining to avoid smoking stimuli or placebo condition with no training.
Treatment outcome was determined by cotinine confirmed 7-day point prevalence
abstinence. Study 1: Repeated-measure ANOVA showed that US adolescents
did not have any bias towards smoking stimuli; whereas the Dutch adolescents
displayed avoidant bias. There was no difference in approach-bias towards
smoking stimuli between smokers and non-smokers. No gender differences or
interactions were found. Hierarchical linear regressions among smokers showed
that impulsivity did not moderate the relation between smoking and approach-bias.

FUNDING: Supported by grant R21026511 from the National Institute on Drug
Abuse awarded to Danielle E. McCarthy, Ph.D. 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.
JUSTIFICATION: This research may suggest a new way to augment cessation
rates achieved with standard treatment by helping smokers prepare to quit in a
new way.
CORRESPONDING AUTHOR: Krysten Bold, Rutgers, the State University of New
Jersey, Psychology, Institute for Health, Health Care Policy, and Aging Research,
New Brunswick, NJ 08901, United States, Phone: 8489325802, Email: krystenw@
rutgers.edu
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significantly more satisfied with the smoking cessation intervention than the control
group, M(SD) = 3.35(.99) versus 1.53(1.50). The tailored intervention was effective
for helping methadone maintained smokers have more smoke free days, and
results for cessation were in the hypothesized direction. The low cessation rates
suggest the IMB Model based intervention and NRT alone may be inadequate for
helping most opiate dependent smokers quit long-term. New smoking cessation
interventions that address treatment engagement and further address the complex
issues and barriers to quitting among opiate dependent smokers need to be
developed.

PASSIVE EXPOSURE TO E-CIGARETTE USE INCREASES
SMOKING URGE IN YOUNG ADULT DAILY SMOKERS
Patrick J. McNamara, B.S.1, Lia J Smith, B.A.1, Andrea C. King, Ph.D.*1, and Alicia
K. Matthews, Ph.D.2, 1University of Chicago, 2University of Illinois at Chicago
Electronic cigarette (e-cigarette) use has increased exponentially, particularly
among young adults. While the risks and/or benefits associated with e-cigarettes
remain uncertain, advertisers convey that users have the freedom to use them
indoors where smoking bans have largely restricted the use of combustible
cigarettes. Given the potential for increased secondhand exposure to e-cigarettes,
we examined the impact of passive exposure to e-cigarette use on urge ratings
compared with that of combustible cigarette use. In this single-blinded, betweensubjects design, we examined smoking urge and mood ratings in smokers exposed
to a research confederate drinking water (control cue) followed by the same
confederate smoking either an e-cigarette or a combustible cigarette (active cues).
Participants (N=30, 40% female) were young adult (M=24.7±4.5 SD yrs) daily
smokers (M=8.9±2.8 cig/day). At baseline, after 2 hours of smoking abstinence,
participants completed the Brief Questionnaire of Smoking Urges and several
visual analogue subjective scales. These measures were repeated immediately
after the participant engaged in conversation with the confederate after both the
control and active cues. The control cue increased positive affect (p<.01) but did
not affect BQSU scores or desire to smoke ratings. However, both active cues
increased BQSU scores and ratings of desire to smoke (ps<0.05), with desire to
smoke ratings directionally higher after exposure to the e-cigarette vs. combustible
cigarette (increases of +12 vs. +5, respectively). Positive affect ratings remained
high after both active cues. In sum, this was the first investigation to our knowledge
demonstrating that passive exposure to e-cigarette use may act as a potent elicitor
of smoking urges that rival or exceed that of exposure to combustible cigarettes.
Future policy governing the use of e-cigarettes indoors or on television should
consider the potential harm and impact on smokers to this exposure.

FUNDING: This study was supported by National Institute on Drug Abuse Grant#
K23DA025049.
JUSTIFICATION: Findings from this study indicate that new smoking cessation
interventions that address treatment engagement and further address the complex
issues that are barriers to quitting among opiate dependent smokers need to be
developed.
CORRESPONDING AUTHOR: Nina Cooperman, PsyD, Assistant Professor,
Rutgers Robert Wood Johnson Medical School, Psychiatry, 317 George Street,
New Brunswick, NJ 08901, United States, Phone: 7322358569, Email: nina.
cooperman@rutgers.edu
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EXCELLENT CONCORDANCE BETWEEN TIMELINE
FOLLOW-BACK AND SINGLE QUESTION ASSESSMENT OF
SELF-REPORTED SMOKING IN A CLINICAL TRIAL
Steven L. Bernstein, M.D.*, June Rosner, M.A., M.Ed., Stephanie O’Malley, Ph.D.,
Gail D’Onofrio, M.D., Robert Makuch, Ph.D., Susan Busch, Ph.D., and Benjamin
Toll, Ph.D., Departments of Emergency Medicine and Psychiatry, Yale School of
Medicine; Yale School of Public Health; Yale Cancer Center

FUNDING: This research was supported in part by National Institutes of Health
grants R01-AA013746; P30-CA14599.

Introduction: Smoking cessation trials assess tobacco abstinence using
both self-report and biomarkers. Optimum methods for each are unclear; a
common question asks about smoking in the prior 7 days (i.e., “point prevalence
abstinence”). In contrast, timeline follow-back (TLFB) is another technique
commonly used to assess use of alcohol in treatment trials, but it is less commonly
used in studies of smoking cessation. The goal of this study was to assess the
concordance between the 7-day smoking question and a 7-day smoking TLFB.
Methods: Secondary analysis of data from a randomized clinical trial of smoking
cessation conducted at a busy, urban hospital emergency department (ED) from
October, 2010-December, 2012. For this analysis, we compared smoking status
at 1 month for subjects in response to 2 questions asked concurrently, addressing
7-day tobacco use, and a 7-day TLFB. Results: Of 780 subjects, 666 (85.4%)
were available for 1-month follow-up. Of these, 99 (14.9%) reported no smoking in
response to the 7-day question, and 96 (14.4%) reported no smoking in response
to the 7-day TLFB. The overall proportionate agreement between the 2 methods
was 98.6%, with a kappa of 0.95 (95% CI 0.91-0.98). Conclusions: A single
question that assesses smoking at 7 days provides excellent concordance with
the more detailed TLFB. The single question appears adequate to assess selfreported tobacco use in clinical trials of smoking cessation.

JUSTIFICATION: This research has the potential to inform policy regarding the
use of e-cigarettes in the media and in public spaces.
CORRESPONDING AUTHOR: Andrea King, PhD, Associate Professor, University
of Chicago, Psychiatry and Behavioral Neuroscience, 5841 S Maryland Ave,
Chicago, IL 60637, United States, Phone: 773-702-6181, Fax: 773-702-0096,
Email: aking@bsdad.uchicago.edu
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A PILOT STUDY OF A TAILORED SMOKING CESSATION
INTERVENTION FOR OPIATE DEPENDENT SMOKERS IN
METHADONE TREATMENT
Nina A. Cooperman, Psy.D.*1, Kimber P. Richter, Ph.D.2, Steven L. Bernstein,
M.D.3, and, Jill M. Williams, M.D.1, 1Rutgers Robert Wood Johnson Medical School
and Rutgers Cancer Institute of New Jersey, 2University of Kansas School of
Medicine, 3Yale University School of Medicine

FUNDING: NIH/National Cancer Institute R01CA141479
JUSTIFICATION: This study confirms the utility of a single question to assess
self-reported tobacco use in cessation trials.

Among smokers in methadone treatment (N=59), we conducted a pilot
randomized controlled trial of a new, tailored, smoking cessation intervention
based on the Information-Motivation-Behavioral Skills (IMB) Model of behavior
change (intervention group; n=30). Outcomes in the intervention group were
compared to outcomes among smokers randomized to receive a facilitated
referral to the New Jersey Quitline (control group; n=29). The 3-month, tailored,
IMB Model based intervention included 8 individual counseling sessions that
incorporated psychoeducation, motivational interviewing, and cognitive-behavioral
skills training. Intervention group participants also received nicotine lozenges and
patches. Three-month follow-up data revealed, biochemically verified, 7-day point
prevalence smoking abstinence rates of 7% in the intervention group, and 0%
in the control group. In addition, a significantly higher percentage of intervention
group participants were smoke free for 20 or more days in the past 3 months as
compared to control (23% versus 0%). Among those in the intervention group,
40% completed 0-3 sessions; 33% completed 4-7 sessions; and 27% completed
all 8 counseling sessions. The most commonly endorsed reasons for missing
sessions, among intervention group participants, were forgetting the appointment
(47%), transportation issues (53%), conflicting appointments (58%), and mood
(42%). On a scale from 0 (not at all) to 4 (extremely), the intervention group was

CORRESPONDING AUTHOR: Steven Bernstein, MD, Yale School of Medicine,
464 Congress Ave., Suite 260, New Haven, CT 06519, United States, Phone:
2037373574, Email: steven.bernstein@yale.edu
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independent t-test showed that ad libitum smoking was significantly (p = 0.02; eta
squared = 0.08) delayed for MEC (8.9min), compared to PSC (2.5min). Finally,
a 2 (condition) x 2 (T1, T3) RM ANOVA revealed no interaction effects (all p
values > 0.05) for the ST variables. These findings demonstrate that an acute
bout of exercise delays time to first cigarette and attenuates changes in affect,
but the interaction between the individual and cigarette remains unchanged. This
challenges the role of short bouts of exercise as a harm reduction strategy for
individuals wishing to modify their tobacco consumption.

ASSOCIATION AND INTERACTION ANALYSES OF 5-HT3
RECEPTOR AND SEROTONIN TRANSPORTER GENES WITH
ALCOHOL, COCAINE, AND NICOTINE DEPENDENCE USING THE
SAGE DATA
Jackie Yang, Thomas J. Payne, Jennie Z. Ma, and Ming D. Li*, Department of
Psychiatry and Neurobehavioral Sciences, University of Virginia, ACT Center,
University of Mississippi Medical Center, Department of Public Health Sciences,
University of Virginia

FUNDING: CIHR Cancer Research and Technology Transfer, Population
Interventions for Chronic Disease Prevention, Ontario Tobacco Research Unit
Ashley Studentship, Ontario Graduate Scholarship, Canadian Foundation for
Innovation

Previous studies have implicated genes encoding the 5-HT3AB receptors
(HTR3A and HTR3B) and the serotonin transporter (SLC6A4), both independently
and interactively, in alcohol (AD), cocaine (CD), and nicotine dependence (ND).
However, whether these genetic effects also exist in subjects with comorbidities
remains largely unknown. We used 1,136 African-American (AA) and 2,428
European-American (EA) subjects from the Study of Addiction: Genetics and
Environment (SAGE) to determine associations between 88 genotyped or imputed
variants within HTR3A, HTR3B, and SLC6A4 and three types of addictions, which
were measured by DSM-IV diagnoses of AD, CD, and ND and the Fagerström
Test for Nicotine Dependence (FTND), an independent measure of ND commonly
used in tobacco research. Individual SNP-based association analysis revealed a
significant association of rs2066713 in SLC6A4 with FTND in AA (beta = -1.39; P =
1.6E-04). Haplotype-based association analysis found one major haplotype formed
by SNPs rs3891484 and rs3758987 in HTR3B that was significantly associated
with AD in the AA sample, and another major haplotype T-T-G, formed by SNPs
rs7118530, rs12221649, and rs2085421 in HTR3A, that showed significant
association with FTND in the EA sample. Considering the biologic roles of the
three genes and their functional relations, we used the GPU-based Generalized
Multifactor Dimensionality Reduction (GMDR-GPU) program to test SNP-by-SNP
interactions within the three genes and discovered two- to five-variant models
that have significant impacts on AD, CD, ND, or FTND. Interestingly, most of the
SNPs included in the interaction model for each addictive phenotype are either
overlapped or highly correlated, suggesting the presence of consistent and
significant interactive effects among HTR3A, HTR3B, and SLC6A4 in AAs and
EAs across multiple addictions.

JUSTIFICATION: This study demonstrates that exercise can attenuate cravings,
withdrawal symptoms and ad libitum smoking, but not smoking behaviour itself.
CORRESPONDING AUTHOR: Stefanie De Jesus, B.Sc., M.A., Ph.D. (c), Western
University, 1151 Richmond St, London, ON N6A3K7, Canada, Phone: 519-6612111 EXT 81189, Email: sdejesus@uwo.ca
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CHARACTERIZATION OF ELECTRONIC CIGARETTE PROTOTYPE
PUFF TOPOGRAPHY IN ADULT EXCLUSIVE CIGARETTE
SMOKERS AND ADULT EXCLUSIVE ELECTRONIC CIGARETTE
USERS
A.R. Vansicke*1, J. Edmiston1, Q. Liang1, C. Duhon2, J. Liu1, and M. Sarkar1, 1Altria
Client Services Inc., Research Development and Engineering, 2Eurofins Lancaster
Laboratories
No published reports have described systematic evaluation of puff topography
of electronic cigarettes (ECs) using a validated topography recording instrument.
The purpose of the current study was to characterize EC puff topography under
ad lib use conditions in exclusive cigarette smokers (CS) and exclusive EC users.
The SODIM Smoking Puff Analyzer Mobile (SPA/M), validated for use with an EC
prototype, was used to assess puffing behavior. Puff volume, duration, and flow
rate were computed using the SodAfc 41 3.20.05 software. The amount of e-liquid
used during the session was also determined, based on change in cartomizer
weight. Adult exclusive CS (n=13) and adult exclusive EC users (n=10) completed
one session in which they used an EC prototype with e-liquid containing 2% (w/w)
tobacco-derived nicotine with the SPA/M, ad lib for 7 hours. Exclusive CS also
smoked one cigarette of their own brand with the SPA/M. Student’s T test was used
to compare the groups and to compare EC and conventional cigarette topography
in the exclusive CS. Exclusive EC users took significantly larger (e.g., 56.3±43.4
vs. 53.7±27.8 ml, p < 0.05) and longer (3.32±2.66 vs. 2.44±1.24 seconds, p <
0.001) puffs than the exclusive CS. The exclusive EC users had lower average
flow rates than the exclusive CS (18.7±5.8 vs. 23.1±6.6 mL/second, p < 0.001).
EC users also used a greater amount of e-liquid than CS (e.g., 207 vs. 140 mg per
cartomizer), despite the groups having similar total puff volumes (4,140 vs. 4,136
mL per cartomizer). The CS took significantly larger (53.7±27.8 vs. 44.0±14.0 mL, p
< 0.05) and longer (2.44±1.24 vs. 1.66±0.59 seconds, p < 0.001) puffs from the EC
than their own brand cigarette. There was a high degree of inter-subject variability
in puff topography in both groups while using EC prototypes (e.g. %CV was 77%
for puff volume in exclusive EC users and 51% in CS). Results demonstrate that
puffing topography of ECs can be evaluated in the laboratory setting similar to
that for conventional cigarettes. Findings also suggest that under these conditions,
exclusive EC users and conventional cigarette smokers use ECs differently.

FUNDING: This project was supported by NIH grant DA-012844.
JUSTIFICATION: How genetics influences smoking.
CORRESPONDING AUTHOR: Ming Li, Phd, Professor, University of Virginia,
Psychiatry and NB Sciences, 1670 Discovery Drive, Charlottesville, VA 22911,
United States, Phone: 4342430570, Fax: 4349737031, Email: ml2km@virginia.
edu
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NO EVIDENCE FOR HARM REDUCTION: ACUTE EXERCISE
MODIFIES AD LIBITUM SMOKING AND AFFECT BUT NOT
SMOKING BEHAVIOUR
Stefanie De Jesus*, Erin Murray, and Harry Prapavessis, Western University
Recent systematic reviews and meta-analyses have demonstrated that bouts
of exercise positively affect cravings and tobacco withdrawal symptoms among
temporarily abstaining smokers. The ability of acute exercise to change objectively
measured smoking behaviour is less known and imperative to understanding
exercise as a harm reduction strategy. Considering that affect can elicit or inhibit
behaviour, research is also required to elucidate its function in the reduction of
cravings following acute exercise. This study examined the effects of an acute bout
of moderate intensity exercise on ad libitum smoking, smoking topography (ST),
and affect, with changes to cravings serving as a fidelity check. Eighty-two adult
smokers (Male = 39, Mean age = 31.6 years, FTCD = 4.7, mean 15.4 cigarettes
per day) completed questionnaires and ST measurement (i.e., puff count,
volume, interpuff interval) at baseline (T1). After 18 hours of smoking deprivation,
participants were randomized to a passive sitting (PSC) or moderate exercise
condition (MEC; 40-68% of heart rate reserve) for 10 minutes. Questionnaires
were completed immediately before (T2) and after (T3) the condition. After T3,
participants’ time to first cigarette was assessed, from which an ST measurement
was obtained. A 2 (condition) x 3 (T1, T2, T3) repeated measure (RM) ANOVA
confirmed significant effects of exercise on cravings (F(2,65) = 12.87; p = 0.00;
eta squared = 0.28) and positive (F(2,66) = 9.76; p = 0.00; eta squared = 0.23)
and negative affect (F(2,66) = 11.65; p = 0.00; eta squared = 0.26). Next, an

FUNDING: This study was funded by Altria Client Services Inc.
CORRESPONDING AUTHOR: Andrea Vansickel, Ph.D., Research Scientist, Altria
Client Services Inc., Research Development and Engineering, 601 E. Jackson St,
Richmond, VA 23219, United States, Phone: 859-576-5695, Fax: 804-335-2090,
Email: Andrea.R.Vansickel@altria.com
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continued abstinence during the previous 7 days; 1/3 of these had a saliva cotinine
level indicating ongoing smoking. Range of salivary cotinine was 0.11-1538.9 ng/
mL (mean 191.6). Using a 4 ng/mL cutpoint, 41% of self-reported quitters were
verified nicotine-free. Participants who submitted samples in-person were less
likely to be biochemically verified nicotine-free than those who submitted by
mail (OR 0.25, 95% CI 0.09-0.66). Shorter duration of reported smoke-free time
was also associated with lower likelihood of biochemically verified quit (p=.01).
Conclusions: Biochemical verification may be necessary for results reporting in
smoking cessation studies, since self-report of quit status seemed to be inaccurate
in a high percentage of self-reported quitters.

IMPULSIVITY PREDICTS DROPOUT AMONG HEAVY DRINKING
SMOKERS IN A SMOKING CESSATION TRIAL
D.J. Fridberg*1, M.C. Wardle1, K.L. Conrad1, D. Cao1,2, and A.C. King1, 1Department
of Psychiatry and Behavioral Neuroscience, University of Chicago, 2Department of
Ophthalmology, University of Illinois College of Medicine at Chicago
Heavy alcohol use is associated with poorer treatment outcomes in smoking
cessation. However, the mechanisms underlying this association are unclear.
Impulsivity is a multidimensional construct which includes a preference for
immediate gratification at the expense of larger long-term gains, and may
contribute to poorer smoking cessation outcomes among heavy drinking smokers
(HDS), relative to light- or non-drinkers. The present study examined the role of
impulsivity in predicting treatment dropout among smokers who varied according
to alcohol use in a smoking cessation clinical trial. Participants (n = 271) in the
present analysis were drawn from a larger 12-week study examining the efficacy
of naltrexone versus placebo for smoking cessation. Participants were classified
based on alcohol quantity-frequency for the 6 months before enrolling, and
included HDS (n = 62; >12 binge episodes), light/moderate drinking smokers
(LMDS; n = 176; 1 drink up to 11 binges), or non-drinking smokers (NDS; n =
33; no alcohol use). Participants received placebo or naltrexone for the duration
of the trial, as well as cognitive behavioral therapy for smoking cessation and
nicotine replacement therapy during the first 4 weeks. Baseline impulsivity was
assessed using the Monetary Choice Questionnaire. We hypothesized that
greater impulsivity would be associated with increased likelihood of dropout
through 12 weeks, and that this effect would be largest among HDS. Dropout rates
(16% overall) did not differ between drinker groups. However, logistic regression
analyses revealed that impulsivity predicted treatment dropout among HDS (B =
0.41, SE = .16, odds ratio = 1.51, p = .009) but not LMDS and NDS (p = .21).
The effect in HDS remained significant when accounting for the effects of drug
group and demographic variables (age, race, education). These data suggest
that impulsivity is an important individual difference factor predicting dropout
from smoking cessation treatment among HDS. Addressing impulsivity in HDS in
smoking cessation may improve treatment retention and outcomes in this group.

FUNDING: NHLBI U01HL105229-01 (Sherman, PI)
JUSTIFICATION: This study will be useful for researchers planning smoking
cessation studies, for interpretation of self-reported smoking status in ongoing and
past studies, and for understanding predictors of misreporting.
CORRESPONDING AUTHOR: Ellie Grossman, MD MPH, New York University
School of Medicine, Bellevue Hospital, Medicine Clinic, New York, NY 10016,
United States, Phone: 212-263-6387, Email: ellie.grossman@med.nyu.edu
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SMOKING URGES INCREASE PSYCHOSOCIAL RISKS AND
DECREASE CESSATION AMONG AFRICAN AMERICANS IN
TREATMENT
Monica Webb Hooper, Ph.D.1, Marcia D. McNutt, M.P.H.1, Noella A. Dietz, Ph.D.1,
Michael H. Antoni, Ph.D.1, and Kolawole Okuyemi, M.D.2, 1University of Miami,
2
University of Minnesota
African American smokers experience greater difficulty quitting smoking
compared to Whites. Although urges to smoke maintain current smoking and
increase the risk of relapse, no studies have examined their impact in this
population. This study tested smoking urge as a predictor of (a) psychosocial
risk factors and (b) cessation among African Americans enrolled in a randomized
controlled trial (N = 282). The intervention included 8 sessions of group cognitive
behavioral therapy, plus 8-weeks of transdermal nicotine patches (TNP). Urges
to smoke and TNP use were measured at each session. End-of-counseling
(EOC) measures included perceived stress, depressive symptoms, smokingrelated attitude change, 7-day point prevalence abstinence (ppa), and 1-month
continuous abstinence. A series of regression analyses (controlling for intervention
condition) were conducted to examine the influence of smoking urges at sessions
1 and 8 (EOC) on outcomes. Results demonstrated that greater urges at session
1 positively predicted perceived stress and depressive symptoms at the EOC.
Session 1 urges inversely predicted 1-month continuous abstinence. Urges
at session 1 were not predictive of smoking-related attitude change, TNP use,
or 7-day ppa at the EOC. We also found that smoking urges at session 8 were
positively associated with perceived stress and depressive symptoms. Inverse
associations were found between session 8 urges and attitude change, TNP use,
7-day ppa, and 1-month continuous abstinence. These findings highlight the strong
impact of urges to smoke as African Americans undergo treatment. Urges at the
first session are significant risk factors for stress, depressive symptoms, and low
TNP adherence. Session 1 urges also predicted participants who were less likely
to quit for 1-month. Thus, the assessment of urges at the start of treatment may
signal future psychosocial difficulties and risk factors for relapse. The strength of
urges at the end-of-counseling is also related to significant psychosocial risks and
smoking cessation success. These findings should be considered in the design
and implementation of cessation interventions among African Americans.

FUNDING: National Institute of Drug Abuse/the National Institutes of Health
(R01-DA016834).
JUSTIFICATION: Impulsivity predicts dropout from smoking cessation treatment
among heavy-drinking smokers, and addressing impulsivity may improve
treatment retention and outcomes in this group.
CORRESPONDING AUTHOR: Daniel Fridberg, Ph.D., Postdoctoral Scholar, The
University of Chicago, Department of Psychiatry and Behavioral Neuroscience,
5841 S. Maryland Ave. (MC-3077), Chicago, IL 60637, United States, Phone: 773834-8654, Email: dfridberg@bsd.uchicago.edu
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SPITTING INTO THE WIND: THE UTILITY OF SALIVARY COTININE
ANALYSIS TO ASSESS ABSTINENCE FROM SMOKING
Ellie Grossman, M.D., M.P.H., Alissa Link, M.P.H., Binhuan Wang, Ph.D., and
Scott E. Sherman, M.D., M.P.H.,* New York University School of Medicine
Background: Biochemical verification of abstinence has been considered
the ‘gold standard’ for results reporting in smoking cessation trials. However,
performing biochemical verification is resource-intensive and subject to bias.
To compare self-reported cessation status with biochemically verified cessation
status and determine the utility of biochemical verification, we performed saliva
analysis on a subsample of participants in a smoking cessation trial with highintensity efforts to optimize sample collection. Methods: As part of the 6-month
outcome assessment in a smoking cessation clinical trial, we asked all selfidentified quitters (7-day point-prevalence abstinence) to submit saliva samples
for verification of quit status. We offered to meet participants at a public place to
collect the samples in person or provided materials for participants to collect the
samples at home and mail them. Samples had to be received within 30 days, and
participants received $100. We sent the saliva samples to Salimetrics, Inc. for
salivary cotinine analysis. Results: We collected 129 samples (42 in-person, 87
by mail) from persons who claimed to be 7-day nicotine-free on phone interview
(84% of those invited). Seventy-four (57%) claimed to have quit smoking 6 months
prior, 37 (29%) claimed to be smoke-free for 30 days, and 13 (10%) reported
abstinence for 7 days. At the time of saliva collection, 15/23 (65%) reported

FUNDING: National Institutes of Health 5R01CA151614
JUSTIFICATION: Findings from this study have the potential to inform clinical
research and practice among African American smokers who are interested in
cessation.
CORRESPONDING AUTHOR: Monica Webb Hooper, PhD, Associate Professor,
University of Miami, Psychology, 5665 Ponce de Leon Blvd, Coral Gables, FL
33146, United States, Phone: 305-284-4290, Email: mwebb@miami.edu
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average, 47.3±11.7 years old, 58% female, and smoked an average of 19.3±7.3
cigarettes per day. Compared to those without symptoms of stress incontinence
(SI; n=168), those with symptoms of SI (n=34) had significantly higher levels of
urinary cotinine (3861.3±2143.3 ng/mL vs. 4506.2±2433.6 ng/mL; p=0.002) and a
trend towards higher self-reported cough severity (3.6±2.4 vs. 4.3±2.4; p=0.060).
Compared to those without symptoms of overactive bladder (OAB; n=58), those
with symptoms of OAB (n=132) had significantly more pack-years of smoking
(26.4±15.6 vs. 31.5±19.4; p=0.042). We observed those with symptoms of urinary
incontinence had significantly higher levels of cotinine and pack-years, as well as
a trend towards a higher self-rated cough compared to those without symptoms.
More research is needed with a larger cohort to further explore the relationships
between tobacco exposure, urinary symptoms, and respiratory symptoms, and
how these associations may change with smoking cessation.

THE EFFECT OF PROGRESSIVELY LOWER NICOTINE CONTENT
CIGARETTES ON SMOKING BEHAVIORS AND BIOMARKERS OF
EXPOSURE
Andrew A. Strasser, Ph.D.*, Kathy Z. Tang, M.S.E., Paul Wileyto, Ph.D., Rachel L.
Dumont, and Valentina Souprountchouk, University of Pennsylvania
The Family Smoking Prevention and Tobacco Control Act gave the Food
and Drug Administration the authority to regulate cigarettes, including reducing
nicotine levels. However, research is needed to better understand how the use
of low nicotine content cigarettes affects smoking behaviors and toxin exposure.
The current study was an open label, within-subject design where participants
(current daily cigarette smokers, not intending to quit, n=160) were randomized to
either their own brand cigarette (control) or to use Quest cigarettes (experimental)
in progressively decreasing nicotine levels (0.6mg, 0.3mg, and 0.05 mg) in
successive 10 day periods. All participants completed an initial 5 day period of own
brand cigarette smoking to establish individual baseline. Smoking behaviors were
assessed by daily cigarette consumption and smoking topography. Biomarkers
of exposure included cotinine, 1-hydroxypyrene (1-HOP), 4-(methylnitrosamino)1-(3-pyridyl)-1-butanol (NNAL), and carbon monoxide (CO). Results indicate
a significant increase in daily cigarette consumption for the experimental group
when smoking the 0.6mg (period 1) and 0.3mg (period 2) nicotine cigarettes, and
a significant decrease in cigarette consumption when smoking the 0.05mg (period
3) nicotine cigarettes, relative to the control group (p<.001). Total puff volume
significantly decreased in periods 1 and 2 for the experimental group (approximately
25%) and increased during period 3 to near baseline level (p<.001). Cotinine and
NNAL significantly decreased in the experimental group (ps<.01); however, 1-HOP
did not differ by group or period (p>.3). In the experimental group, CO boost had
a trend toward increasing between baseline and period 1, a significant increase at
period 2, and a significant decrease at period 3 (ps<.02). Outcome measures were
stable across periods in the control group. Results from this study show a complex
pattern of behavioral changes when smoking low nicotine content cigarettes.
Biomarkers did not change uniformly by period and illustrate the need to carefully
and rigorously assess the impact of progressively decreasing nicotine content of
cigarettes in daily smokers.

FUNDING: NIH/NIDA R01-DA025598, NIH/NIDA/OWHR P50-DA033942, and
Minnesota Academy of Family Physician’s David Mercy Externship Program
CORRESPONDING AUTHOR: Alicia Allen, PhD, Assistant Professor, University
of Minnestoa, Family Medicine & Community Health, 717 Delaware St SE,
Minneapolis, MN 55414, United States, Phone: 612-624-0896, Fax: 612-6244610, Email: alle0299@umn.edu
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POSTPARTUM SMOKING RELAPSE: AN ECOLOGICAL
MOMENTARY ASSESSMENT STUDY
Ariadna Forray, M.D.*1, Kimberley A. Yonkers, M.D.2, and Andrew J. Waters,
Ph.D.3, 1Department of Psychiatry Yale School of Medicine, 2Departments of
Psychiatry and of Obstetrics, Gynecology, and Reproductive Sciences Yale School
of Medicine, 3Department of Medical and Clinical Psychology Uniformed Services,
University of the Health Sciences
Background: The goal of this pilot project was to utilize ecological momentary
assessments (EMA) administered on a personal digital assistant (PDA) to assess
the role of affective and situational stimuli on the relapse process in postpartum
women who achieved smoking abstinence during pregnancy. We also assessed
cognitive processes during EMA. Methods: Eight pre-pregnancy smokers who
achieved abstinence during pregnancy were asked to complete 4 daily random
assessments (RAs) on a PDA that collected data on craving, attentional bias
(utilizing the smoking Stroop), inhibitory control (using the classic Stroop task),
affect and environmental factors for 2 weeks after delivery. Women also completed
assessments at participant-initiated “temptation” episodes. Outcome measures
include self-reported mood and anxiety, self-reported craving, and number of
cigarettes smoked during the trial. Results: The median compliance on random
assessments was 76%. The 8 participants completed 342 assessments. Two
subjects relapsed 1 week after delivery, 3 reported one lapse, and the remaining
3 remained abstinent. As expected, the subjects who lapsed/relapsed reported
higher levels of craving both prior to delivery and at 2-weeks postpartum, along with
heightened anxiety and parenting stress. Using linear mixed models, participants
who reported higher craving exhibited a greater smoking Stroop effect (attentional
bias) (p < 0.05), but not a greater classic Stroop effect, than participants reporting
lower craving. Conclusion: These preliminary data indicate that attentional bias
is associated with craving and may provoke craving in this population, which in
turn may increase relapse risk. Heightened anxiety and parenting stress were
also associated with lapses and increased craving. Understanding the underlying
triggers for relapse in the postpartum period is crucial in ensuring abstinence and
creating interventions for women that relapse.

FUNDING: This study was funded by the US National Cancer Institute, R01CA120594, Strasser AA, Principal Investigator
JUSTIFICATION: Results from this study will provide important empirical
knowledge to regulatory and policy makers regarding the regulation of low nicotine
content in cigarettes.
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
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SEVERITY OF INCONTINENCE SYMPTOMS IN SMOKERS: WHAT
IS THE ROLE OF RESPIRATORY SYMPTOMS & TOBACCO
EXPOSURE?
Alicia Allen, Ph.D., M.P.H.*, Ellen Overson, B.A., Louise Hertsgaard, M.A., Sharon
Allen, M.D., Ph.D., Jean Wyman, Ph.D., R.N., and Dorothy Hatsukami, Ph.D.,
University of Minnesota

FUNDING: This research is supported by NIDA grant K12 DA 000167-21 (PI
Potenza)

Urinary incontinence affects 25-45% of women and 11-34% of men. Smokers
have higher rates of both stress and urge urinary incontinence; however, the
mechanisms remain unclear. Therefore, we sought to examine the relationship
between urinary incontinence and two possible causal factors - respiratory
symptoms (self-reported cough) and tobacco exposure (urinary cotinine, packyears). We hypothesized that increased respiratory symptoms and tobacco
exposure would be associated with increased urinary incontinence. Men and
women, ages 18-70, who smoked 10-40 cigarettes daily for the past year, were
recruited to participate in a smoking cessation study. At screening, participants
reported smoking behavior history, urinary symptoms via two validated
International Consultation on Incontinence Questionnaires (ICIQ), respiratory
symptoms, medical history, and demographics. Height and weight were
obtained along with urine sample (for analysis of cotinine). Descriptive statistics
and ANOVA/ANCOVAs, adjusting for sex, BMI, age, diuretics, and current
health problems were conducted using SAS 9.2. Participants (n=202) were, on

JUSTIFICATION: Ecological momentary assessments can be utilized to understand
the underlying triggers for relapse to smoking in the postpartum period, which is
crucial in ensuring abstinence and creating interventions for women that relapse.
CORRESPONDING AUTHOR: Ariadna Forray, MD, Yale School of Medicine,
Psychiatry, 142 Temple St, New Haven, CT 06510, United States, Phone:
2037648620, Email: ariadna.forray@yale.edu
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quitline utilization. Conclusions: Despite the demonstrated efficacy of telephone
quitlines, there are limitations to quitline access among methadone maintained
smokers. Efforts to expand quitline access are warranted.

Michael Kotlyar, Pharm.D.*, Joni A. Jensen, M.P.H., Elizabeth M. Amiot, B.A., and
Dorothy K. Hatsukami, Ph.D., University of Minnesota, College of Pharmacy and
Tobacco Use Research Center

FUNDING: NIH UL1 Grant # RR025750 and K23 Grant # DA025736.

It is not known if smokers perceive that smoking triggers are predictable prior
to their occurrence. It is therefore not known if pharmacotherapy and behavioral
strategies can target tobacco craving symptoms in anticipation of their occurrence.
In the current study, 119 smokers participating in ongoing research studies were
asked to complete a questionnaire in which they rate how much each of eight
common smoking triggers makes them want to smoke and the extent to which they
can anticipate each trigger prior to its occurrence. The triggers most commonly
indicated as strongly resulting in urge to smoke were “Being in a stressful situation”
(82%), “While drinking alcohol” (77%), and “Being around people who you usually
smoke with” (75%). For each of the smoking triggers assessed, a majority of
smokers responded that they are able to anticipate the trigger. The triggers that
were predictable furthest in advance of their occurrence included “when drinking
alcohol”, “when eating or drinking” and “being around people who you usually
smoke with.” The triggers least predictable include “seeing things that remind you
of smoking” and “seeing other people smoking.” Most smokers, therefore, believe
that smoking triggers are to some extent predictable; however, the extent to which
they are predictable varies substantially depending on the smoking trigger. Future
research is needed to determine if interventions can be developed to be used
between the time that a smoking trigger can be predicted and the time that it
occurs, thereby decreasing smoking lapses in those attempting to quit smoking.

CORRESPONDING AUTHOR: Shadi Nahvi, MD, MS, Assistant Professor, Albert
Einstein College of Medicine, Medicine, Psychiatry & Behavioral Sciences,
Division of General Internal Medicine, Bronx, NY 10467, United States, Phone:
7189443844, Fax: 7189443841, Email: snahvi@montefiore.org

FUNDING: Supported in part by Grant # 8UL1TR000114-02 by the National
Center for Advancing Translational Sciences and Grants #K23DA017307 and
R21-DA029689 (PI: Kotlyar) from the National Institute of Drug Abuse.

Menthol smoking is higher among racial ethnic minorities and those from low
SES backgrounds. Adult menthol smokers have been found to be less likely
than non-menthol smokers to successfully quit smoking, despite increased quit
intentions and quit attempts. The FDA is calling for additional data on menthol
use, particularly in vulnerable populations. Smoking is highly prevalent among
people living with HIV (LWH) and poses unique health risks including rising lung
cancer rates. Research is limited in the area of HIV among Latinos, with even less
known regarding tobacco use in this vulnerable population. This study examines
menthol use and associations with smoking patterns and smoking abstinence after
participation in a cessation RCT comparing a culturally-tailored intervention to
standard care among 302 Latinos LWH recruited from 9 Northeastern immunology
clinics (mean age = 45, SD=8 years; 64% male; 51% not born in USA; 56% Puerto
Rican). The vast majority of this sample endorsed smoking menthol cigarettes
(76%), with those born in the U.S. smoking menthol about 10% more than foreign
born (81% vs. 71%; p=.026). Compared to non-menthol smokers, menthol
smokers tended to be younger (p=.00), have lower monthly income (p=.04), be
a daily smoker (p=.01), have greater quit attempts (p=.04), and be less adherent
to HIV meds (p=.04). Multivariate logistic regression results indicated the odds
of daily vs. non-daily smoking was higher for menthol smokers (OR = 3.27; 95%
CI = 1.42-7.49; p = .005) even after controlling for dependence and motivation to
quit. Biochemically verified 7-day ppt quit rates at 6-months (16%) and 12-months
(10%) were low with no treatment group differences. Dose of NRT used in the
trial predicted 6-month abstinence and menthol smokers were significantly less
likely to adhere to NRT (p=00) compared to non-menthol smokers. The heavy
use of menthol cigarettes and poor cessation outcomes in this HIV-positive low
income population provides compelling support that tobacco control policies, such
as banning menthol and counter-marketing programs, are needed to address
disparities in tobacco-related disease and mortality in vulnerable populations.

PREDICTABILITY OF SMOKING TRIGGERS BY SMOKERS

JUSTIFICATION: This abstract evaluates the dissemination and reach of telephone
quitlines among smokers in methadone maintenance treatment.
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DOES A PREFERENCE FOR MENTHOL CIGARETTES IMPACT
SMOKING PATTERNS AND SUSTAINED ABSTINENCE AMONG
LATINO SMOKERS LIVING WITH HIV?
Cassandra A. Stanton, Ph.D.*1, Alexandra Bicki, B.S.1, Harley Gould, B.S.1,
Solomon Makgoeng, M.S.1, George D. Papandonatos, Ph.D.2, Jonathan Shuter,
M.D.3, Elizabeth E. Lloyd-Richardson, Ph.D.4, Marcel A. de Dios, Ph.D., M.D.5, and
Ray Niaura, Ph.D.6, 1Georgetown University Medical Center, 2Brown University,
3
Montefiore Medical Center, Albert Einstein College of Medicine, 4University of
Massachusetts Dartmouth, 5Anderson Cancer Center, 6Schroeder Institute for
Tobacco Research and Policy Studies, American Legacy Foundation

JUSTIFICATION: Identifying smoking triggers prior to their occurrence could lead
to the development of interventions (either behavioral or pharmacological) that can
be used when smokers know that they are likely to encounter a smoking trigger
that cannot be avoided.
CORRESPONDING AUTHOR: Michael Kotlyar, PharmD, Associate Professor,
University of Minnesota, Experimental and Clinical Pharmacology, 7-153 Weaver
Densford Hall, Minneapolis, MN 55419, United States, Phone: 612-625-1160,
Email: kotly001@umn.edu
x
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BARRIERS TO TELEPHONE QUITLINE USE AMONG METHADONE
MAINTAINED SMOKERS
Judith Griffin, M.D., Kate S. Segal, B.A., Yuming Ning, Ph.D., Julia H. Arnsten,
M.D., M.P.H., and Shadi Nahvi, M.D., M.S.*, Albert Einstein College of Medicine
Background: Telephone quitlines are a cornerstone of population-based
smoking cessation interventions, but their reach among drug users is unknown.
Objective: To assess barriers and facilitators of telephone quitline utilization in
methadone maintained smokers. Methods: Opioid dependent smokers enrolled in
a randomized placebo controlled trial of varenicline were offered referral to a free,
proactive quitline. Quitline staff contact smokers, and provide telephone counseling
and educational materials. Mixed methods included survey of tobacco use, barriers
to quitline use, psychiatric symptoms, and past 30 day drug use; open-ended query
of reasons for declining quitline referral; and quitline records on quitline contacts.
We defined quitline utilization as at least one complete interview with quitline staff.
Factors associated with quitline utilization were analyzed using chi square or T
tests. Results: Of the 112 subjects enrolled, 53% were female, 54% Hispanic, 28%
black, and they smoked a median of 15 cigarettes/day. Forty-two (38%) refused
quitline referral. Of the 70 participants referred to the quitline, only 25 (22.3% of
all study subjects) utilized the quitline. Reasons for quitline refusal included: lack
of perceived efficacy, lack of consistent telephone access, and competing life
demands. Quitline utilizers (v. non utilizers) were significantly more likely to have
landline phone service (72 v 42%, p=0.01), interest in quitline participation (92 v
62%, p<0.01) and willingness to receive calls (96 v 76%, p=0.02). Non-utilizers
were significantly more likely to report barriers including cell phone service lapse
(38 v 14%, p=0.04), and challenges charging cell phones (19 v 0%, p=0.02). More
non-utilizers had a lifetime history of agoraphobia (22 v 12%) or social phobia
(6 v 0%) but numbers were small and differences not significant. There was no
association between heroin, cocaine, marijuana, or hazardous alcohol use and

FUNDING: Supported by NIDA (R01DA018079)and NCI (K07CA091831;
P30CA051008)awards.
JUSTIFICATION: The heavy use of menthol cigarettes and poor cessation
outcomes in this HIV-positive low income population provides compelling support
that tobacco control policies, such as banning menthol and counter-marketing
programs, are needed to address disparities in tobacco-related disease and
mortality in vulnerable populations.
CORRESPONDING AUTHOR: Cassandra Stanton, PhD, Assistant Professor,
Department of Oncology, Georgetown University Medical Center, Lombardi
Comprehensive Cancer Center, 615 Northcliffe Dr, Washington, DC 20007, United
States, Phone: 202-687-1172, Email: CAS337@GEORGETOWN.EDU
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completed at 6 and 12 months, with assessments planned through 30 months.
The primary outcome was self-reported 7-day point-prevalence abstinence. At 6
months, with 74% responding, 11.5% were abstinent with no difference between
conditions. At 12 months, with 67% responding, the abstinence rate in UC was
12.4%, significantly lower than either SRM (19.1%, p = .005) or IRM (23.3%, p <
.0001). A traditional intent-to-treat approach presuming that non-responders are
smoking revealed comparable group differences. In sum, a series of self-help
booklets delivered over time increased the abstinence rate 12 months after
treatment initiation, compared to a high-quality NCI booklet. These initial findings
provide renewed support for the efficacy of self-help for smoking cessation,
particularly if provided over time. Such interventions can be extremely costeffective and widely disseminated.

HOW DO SELF-EFFICACY EVALUATIONS PERFORM
LONGITUDINALLY IN A SMOKING CESSATION TRIAL?
Jack E. Burkhalter, Ph.D.*, Jennifer Lord-Bessen, M.A., Yuelin Li, Ph.D., Susan
Holland, M.A., M.P.S., Jennifer Hay, Ph.D., and Jamie S. Ostroff, Ph.D., Memorial
Sloan-Kettering Cancer Center
Self-efficacy is a core construct in health behavior change theories and is
commonly assessed pre-treatment in behavioral studies of smoking cessation.
Cessation treatment in smokers recently diagnosed with cancer and scheduled
for surgical resection presents a unique opportunity to examine the predictive
performance of self-efficacy on cessation outcomes. We report data from a
multicomponent, randomized, controlled smoking cessation intervention trial
(Ostroff et al., 2013) with this population comparing best practices (counseling
+ NRT) to best practices + scheduled reduced smoking, a behavioral treatment
administered via a mobile, electronic device. Treatment began at a minimum of one
week before hospitalization and continued for 3 months. Because no differential
treatment effect was observed, analyses were conducted with combined trial
participants. 185 recently diagnosed cancer patients (mean age 55.9, 53% female,
87% White) were enrolled and intention-to-treat, biochemically verified, 7-day
point prevalence smoking status was the outcome. Self-efficacy was measured at
baseline, hospital admission and discharge, and 3 and 6 months after treatment
using a modified Confidence Questionnaire, Form S (Baer & Lichtenstein, 1988).
We hypothesized that self-efficacy scores would predict later smoking status. Selfefficacy scores overall increased from baseline to hospital admission but declined
at 3 and 6 months. Logistic regression failed to find a relationship between
self-efficacy scores and future smoking status (p>.05). However, analyses of
changes in self-efficacy scores between time points showed that the greater the
increase in self-efficacy scores, the more likely a patient was to be abstinent;
conversely, the greater the decrease in self-efficacy, the less likely a patient was
to be abstinent (p<.01). These findings suggest caution in this context for the use
of static self-efficacy scores, especially pre-treatment, to predict abstinence and
tailor behavioral treatment. Rather, ongoing self-efficacy assessment is important,
and intervention to boost quitting self-efficacy and prevent declines may increase
the chances of longer-term smoking abstinence.

FUNDING: This research was funded by National Cancer Institute grant R01
CA134347 and training grant R25CA090314 .
JUSTIFICATION: A series of self-help booklets delivered over time increased the
abstinence rate 12 months after treatment initiation, compared to a high-quality NCI
booklet, supporting the use of this inexpensive intervention for wide dissemination.
CORRESPONDING AUTHOR: Paul Truman Harrell, Ph.D., Fellow, Moffitt Cancer
Center, Health Outcomes & Behavior, 12902 Magnolia Dr., Tampa, FL 33612,
United States, Phone: 410 591-5758, Email: paul.harrell@moffitt.org
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REASONS FOR SMOKING AMONG TRI-ETHNIC DAILY AND
NONDAILY SMOKERS
Kim Pulvers, Ph.D., M.P.H.*1, Taneisha S. Scheuermann, Ph.D.2, Brittany Basora,
B.A.1, Ashley Emami, B.A.1, Xianghua Luo, Ph.D.3,4, and Jasjit S. Ahluwalia,
M.D., M.P.H., M.S.3,5, 1California State University San Marcos, Department of
Psychology, 2University of Kansas School of Medicine, Department of Preventive
Medicine and Public Health, 3Masonic Cancer Center, University of Minnesota,
4
School of Public Health, University of Minnesota, 5Department of Medicine and
Center for Health Equity, University of Minnesota Medical School

FUNDING: This study was conducted at Memorial Sloan-Kettering Cancer Center
and supported by R01 CA90514 and T32 CA009461-27.

Nondaily smokers experience adverse effects from tobacco use, yet they
have been under-studied compared to daily smokers. Reasons for smoking
are important determinants of smoking behavior, and understanding how they
differ between subgroups could inform tailored interventions. The present study
compared reasons for smoking by nondaily and daily smoking levels, gender,
and ethnicity. A cross-sectional survey was administered through an online panel
survey service to 2,376 current smokers at least 25 years of age. The sample was
stratified to obtain equal numbers of three racial/ethnic groups (African American
[AA], Latino, White) across smoking level (native nondaily, converted nondaily,
daily light, daily heavy). The seven-factor structure (Tension Reduction/Relaxation;
Habit/Automatism; Pleasure to Smoke; Handling; Stimulation; Addictive Smoking;
Social Smoking) of a 20-item Modified Reasons for Smoking Scale (MRSS)
was confirmed (each subscale alpha > 0.80). Each factor of the MRSS varied
by smoking level, with nondaily smokers endorsing all reasons for smoking (RS)
less frequently than daily smokers (p < 0.0001). The four smoker subgroups
incrementally differed from one another (p < 0.05) with several exceptions:
converted nondaily vs. daily light smokers were comparable on Habit/Automatism,
Handling, Stimulation, and Social Smoking (p > 0.05). Males reported stronger RS
on five out of seven reasons (p < 0.05). Females had higher scores on Tension
Reduction/Relaxation (p < 0.0001) and there were no gender differences on
Addictive Smoking (p > 0.05). Ethnic differences across all RS were observed (p
< 0.0001). Latinos reported stronger RS than Whites and AAs on all reasons (p
< 0.05) except for Tension Reduction/Relaxation, in which AA and Latino scores
were comparable (p > 0.05). AAs and Whites were comparable on all RS (p >
0.05). The present study highlights considerable variability across smoker type,
gender, and ethnicity in strength of reasons for smoking. Addressing subgroup
differences in reasons for smoking may contribute to more sensitive and effective
prevention and treatment efforts.

JUSTIFICATION: Cessation studies assessing quitting self-efficacy or cessation
interventions aimed at increasing self-efficacy are advised to examine changes
longitudinally, rather than static scores,and to devise interventions to increase
self-efficacy to maximize quit rates.
CORRESPONDING AUTHOR: Jack Burkhalter, Ph.D., 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
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SELF-HELP FOR SMOKING CESSATION: A RANDOMIZED
CLINICAL TRIAL
Paul T. Harrell*, Vani N. Simmons, Steven K. Sutton, Marina Unrod, Lauren R.
Meltzer, Cathy D. Meade, Ji-Hyun Lee, and Thomas H. Brandon, Moffitt Cancer
Center, Department of Health Outcomes and Behavior
Behavioral counseling is effective for smoking cessation. However, smokers
rarely seek counseling, citing inconvenience and time commitment. Minimal
self-help interventions have the potential for greater reach and have demonstrated
effectiveness for relapse prevention, but not for smoking cessation. This study
assessed the efficacy of a set of smoking cessation booklets adapted from the
successful “Forever Free” relapse-prevention series (Brandon et al., 2000, 2004)
and delivered across time. Daily smokers (N=2009), recruited nationally via
multimedia advertisements, were randomized to 1 of 3 conditions. The Usual Care
(UC) group received the NCI booklet, “Clearing the Air: Quit Smoking Today”. The
Standard Repeated Mailings (SRM) group received 8 “Quit Smoking for Good”
booklets mailed over a 12-month period. The Intensive Repeated Mailings (IRM)
group received 10 booklets and additional supplemental materials, mailed monthly
over 18 months (greater frequency and duration of intervention). Groups were
comparable in terms of gender and race, as well as baseline FTND, contemplation
ladder, stage of change, and smoking history. Follow-up assessments have been

FUNDING: This research was funded by Pfizer’s Global Research Awards for
Nicotine Dependence (Ahluwalia). Dr. Ahluwalia is also supported in part by the
National Institute for Minority Health Disparities (NCMHD/NIH - 1P60MD003422).
Statistical support was obtained through the Biostatistics Core, Masonic Cancer
Center, University of Minnesota funded by the National Institutes of Health/
National Cancer Institute Grant P30 CA77598.
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JUSTIFICATION: Findings in the present study translate to clinical practice by
providing possible targets of attention for smoking prevention and treatment efforts.

were tools for managing the emotional aspects of smoking cessation. Participants
were mostly non-married, middle-aged, at least high school educated, and lowerincome. They smoked an average of 20 daily cigarettes for 27 years, and were
moderately nicotine dependent. Halfway through the 4-week counseling program,
participants completed measures assessing aspects of impulsivity (urgency, lack
of perseverance, and self-control) and emotional regulation (lethargy, reflexive
reactions to feelings, distractibility, and affect). Smoking cessation (7-day point
prevalence abstinence [ppa]) was assessed at the end-of-counseling and at a
6-month follow-up. Logistic regression analyses indicated that both impulsivity
and emotional regulation predicted smoking cessation. At the end-of-counseling,
the odds of 7-day ppa were greater among participants who had less difficulty
controlling impulses, and who were less lethargic, distractible, and likely to react
reflexively to emotions. Six-months post-counseling, smoking cessation was
greater among participants with more self-control and positive affect, and who
were less likely to react reflexively to emotions. Overall, cognitive control over
emotions and behavior were predictive of successful smoking cessation among
treatment-seekers. In contrast, smokers who reported difficulty regulating their
emotions were less likely to quit over a 6-month period. Impulsivity and emotional
regulation may be important targets on which to individually tailor interventions.

CORRESPONDING AUTHOR: Kim Pulvers, Ph.D., M.P.H., Assistant Professor,
California State University San Marcos, Psychology, 333 S. Twin Oaks Valley Rd,
San Marcos, CA 92096, United States, Phone: 760-750-4127, Email: kpulvers@
csusm.edu
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TIMING AND AMOUNT OF PRENATAL CIGARETTE EXPOSURE
AND BEHAVIORAL CONCERNS IN TODDLERS
Beth A. Bailey, Ph.D.1, Andrea D. Clements, Ph.D.2, and Lana McGrady, M.A.1,
1
Department of Family Medicine, East Tennessee State University, 2Department of
Psychology, East Tennessee State University,
Background: Prenatal cigarette exposure has been linked to attention and
behavior problems in children and adolescents. These problems emerge over
time and cannot be reliably measured or diagnosed prior to school age. Sensation
seeking, a major component of both attention and conduct problems, emerges
during the second year of life as a developmental precursor of later attention and
behavior problems. Goal: The goal of this study was to examine the association
between prenatal cigarette exposure and sensation seeking behavior in toddlers,
controlling for potential confounders. Additionally, we sought to examine the
influence of timing and amount of exposure on sensation seeking. Methods:
Study participants were children of women recruited early in pregnancy as part
of a longitudinal study. 226 children (121 exposed to cigarettes prenatally) were
evaluated on Sensation Seeking at age 15 months using the Infant-Toddler Sensory
Profile. Results: Over one quarter (27%) of children prenatally exposed to 10+
cigarettes/day scored clinically high on Sensation Seeking, compared with only
11% of those with lower levels of exposure, and 15% of those with no exposure.
This difference was significant (p<.05) even after control for significant background
differences. In addition, effects were seen only for those exposed to smoking during
the first trimester, with no significant effects associated with any level of second or
third trimester exposure. Conclusion: Early gestational exposure to a high level of
cigarette smoking predicted abnormally high levels of sensation seeking behavior
in this sample of 15 month old children, possibly indicating a risk for later attention
and conduct problems. While findings need replication and examination long
term, they suggest a way of identifying prenatally exposed children with a high
likelihood of developing later attention and conduct problems, allowing for earlier
intervention to possibly minimize the risk of these predispositions interfering with
later academic achievement and social competence.

FUNDING: Florida Department of Health, James and Esther King Foundation,
2KN03
JUSTIFICATION: Findings from this study have the potential to inform clinical
research and practice among adult smokers interested in quitting using behavioral
methods.
CORRESPONDING AUTHOR: Monica Webb Hooper, PhD, Associate Professor,
University of Miami, Psychology, 5665 Ponce de Leon Blvd, Coral Gables, FL
33146, United States, Phone: 305-284-4290, Email: mwebb@miami.edu
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PSYCHOSOCIAL PROFILE OF DISTRESSED AFRICAN AMERICAN
SMOKERS: IMPLICATIONS FOR INTERVENTIONS
Monica Webb Hooper, Ph.D.1, Marcia D. McNutt, M.P.H.1, Noella A. Dietz, Ph.D.1,
Michael H. Antoni, Ph.D.1, and Kolawole Okuyemi, M.D.2, 1University of Miami,
2
University of Minnesota
African Americans experience unique stressors that may inhibit smoking
cessation and enhance relapse rates. Few studies, however, have focused on
factors associated with perceived stress in the context of treatment. Understanding
the characteristics of distressed smokers has the potential to improve intervention
outcomes. This study examined psychosocial and cultural correlates of stress
in a sample of African American participants in a randomized controlled trial (N
= 325). At baseline, participants reported demographic factors, and completed
assessments of smoking history, alcohol use, friend and household smoking,
weight concerns, acculturation, depressive symptoms, and perceived stress.
Bivariate associations were examined, followed by a multiple regression to test
independent relationships. The sample was mostly middle-aged, male, at least
high school educated, single, and low-income. Participants were moderately
nicotine dependent, and smoked 18 cigarettes per day for 26 years. Results
indicated that perceived stress was positively associated with women, nicotine
dependence, cigarettes per day, smokers in the household, having smoking
friends, alcohol use frequency and intensity, weight concerns, less acculturation,
and depressive symptoms. Stress was inversely related to age, education, and
income. The regression model accounted for 50% of the variance in perceived
stress. Controlling for intervention condition, perceived stress was independently
associated with younger age, having smokers in the household, and greater
depressive symptoms. A secondary analysis confirmed that these factors were
unrelated to subsequent intervention attendance. These findings have important
intervention implications. Many of the risk factors for distress among African
American smokers are modifiable. Interventions should prioritize addressing
household environment and depression, in addition to managing other stressenhancing concerns, such as alcohol use.

FUNDING: State of Tennessee Department of Health
JUSTIFICATION: Findings suggest a way of identifying children with prenatal
cigarette exposure that have a high likelihood of developing later attention and
conduct problems, allowing for earlier intervention to possibly minimize the risk
of these predispositions interfering with later academic achievement and social
competence.
CORRESPONDING AUTHOR: Beth Bailey, PhD, Associate Professor, East
Tennessee State University, Family Medicine, P.O. Box 70621, Johnson City,
TX 37614, United States, Phone: 423-439-6477, Fax: 423-439-2440, Email:
nordstro@etsu.edu
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REGULATORY CONTROL OVER EMOTION AND SMOKING
CESSATION FOLLOWING GROUP COGNITIVE BEHAVIORAL
THERAPY
Monica Webb Hooper, Ph.D., Brooke Genkin, M.P.H., and Charles S. Carver,
Ph.D., University of Miami

FUNDING: National Institutes of Health 5R01CA151614

There are several evidence-based intervention methods for promoting smoking
cessation. However, some smokers are unable to quit using these approaches.
The influence of common traits among smokers, including impulsivity and
emotional dysregulation, are not well understood in the context of treatment. The
purposes of this prospective study were to examine impulsivity and regulatory
control over emotions as predictors of smoking cessation. A sample of 130
ethnically diverse smokers received group cognitive behavioral therapy (CBT) plus
8-weeks of transdermal nicotine patch therapy. Key aspects of the intervention
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JUSTIFICATION: Findings from this study have the potential to inform clinical
research and practice among African American smokers who are interested in
cessation.

NICOTINE REPLACEMENT THERAPIES, E-CIGARETTES, AND
OTHER TOBACCO PRODUCTS: ASSESSING PERCEPTIONS OF
PEDIATRIC AND FAMILY MEDICINE INTERNS

CORRESPONDING AUTHOR: Monica Webb Hooper, PhD, Associate Professor,
University of Miami, Psychology, 5665 Ponce de Leon Blvd, Coral Gables, FL
33146, United States, Phone: 305-284-4290, Email: mwebb@miami.edu

Leslie M. Driskill, M.S.1,2, Kristina I. Suorsa1,3, Tina M. Belt, M.D.2, Larissa N. Hines,
M.D.2, Julia M. Stoltenberg, M.D.2, Monique Naifeh, M.D.2, Theodore L. Wagener,
Ph.D.1,2, and Stephen R. Gillaspy, Ph.D.1,2, 1Oklahoma Tobacco Research Center
(OTRC), 2University of Oklahoma Health Sciences Center, 3Oklahoma State
University
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DISCUSSING TOBACCO PREVENTION AND SECONDHAND
SMOKE EXPOSURE WITH PATIENTS AND PARENTS: ASSESSING
THE TRAINING AND CONFIDENCE OF INCOMING PEDIATRIC AND
FAMILY MEDICINE INTERNS

E-cigarettes, which deliver nicotine through inhaled vapor, have been viewed
as both a threat and a potential benefit to public health. Despite great strides made
in researching these products over the last several years, many questions remain
unanswered, including questions regarding the effects of e-cigarette use over
time. Aims: To examine the effects of duration of e-cigarette use on several factors
including current tobacco cigarette use, dependence to e-cigarettes, frequency of
e-cigarette use, and the strength of nicotine solution used in e-cigarettes. Design
and setting: Individuals were recruited at e-cigarette retail locations in a large
metropolitan city in the Midwestern U.S. in July, 2013. One-hundred and fifty-nine
participants with a mean age of 35.8, 84.8% Caucasian, 53.7% male completed a
brief (29 item) self-report measure assessing behaviors and perceptions regarding
e-cigarette and traditional cigarette use as well as demographic information.
Findings: Increased duration of use was associated with decreased current
cigarette use. Additionally, past heavy smokers (i.e. ≥ 10 cigarettes per day) and
past light smokers demonstrated significantly different patterns of dependence with
duration of use. Overall, e-cigarette users decreased the strength of nicotine in their
e-cigarette products; however, duration of use was not associated with changes
in strength of nicotine, as some decreased nicotine strength very quickly while
others took much longer. Frequency of e-cigarette use increased with increasing
duration of use; however, this finding was not significant when traditional cigarette
use was added as a covariate. Conclusions: Duration of e-cigarette use appears to
be associated with decreased cigarette use and differing patterns of dependence
contingent on past smoking history. Likely a function of individuals transitioning
from traditional cigarettes to e-cigarettes over time, reported frequency of
e-cigarette use increased with increased duration of use.

Kristina I. Suorsa1,2, Leslie M. Driskill, M.S.2,3, Tina M. Belt, M.D.3, Larissa N.
Hines, M.D.3, Julia M. Stoltenberg, M.D.3, Monique Naifeh, M.D.3, Theodore L.
Wagener, Ph.D.2,3, and Stephen R. Gillaspy, Ph.D.2,3, 1Oklahoma State University,
2
Oklahoma Tobacco Research Center (OTRC), 3University of Oklahoma Health
Sciences Center
BACKGROUND: Limited information is available assessing physician training
and confidence related to discussing smoking cessation and second hand smoke
exposure with children and families. The purpose of this study was to compare
incoming family medicine (FMIs) and pediatric interns’ (PIs) training and confidence
in these areas. METHOD: Incoming medical interns completed questions about
previous training in tobacco prevention/secondhand smoke exposure and levels
of confidence in their ability to provide education and assistance about smoking
cessation. Confidence in addressing smoking cessation was assessed using a
6-item, Likert scale, with item scores ranging from 1 (Not confident at all) to 7
(Very confident). RESULTS: Twenty-five (82.6%) participants completed this
study. Sixty percent were PIs and 40% were FMIs. Participants had a mean age of
26.7 years (SD=1.83) and 68% were female. Twelve (80%) PIs reported previous
training/education in tobacco prevention and control or second hand smoking
during undergraduate or medical school, compared to 5 (50%) FMIs. Also, mean
confidence scores for addressing smoking cessation in patients >12 years and
parents were 5.71 (SD=.75) and 5.59 (SD=.87), respectively. These findings
indicated that although new interns were “moderately confident” discussing this
topic with patients and families, there was still some room for improvement.
For individual items, PIs were slightly less comfortable prescribing nicotine
replacement medications to both children (M=4.87) and parents (M=4.73) than
FMIs (child M=6.00 and parent M=5.40). Other item scores related to providing
guidance, advice, assessment, recommendations, and referral to a quit line for
smoking cessation were generally consistent between both groups, ranging from
5.2 to 6.2 for PIs and 5.10 to 6.30 for FMIs. CONCLUSION: This study identified
the importance of training in tobacco use prevention and secondhand smoke
exposure during residency. Also, interns could benefit from additional experiences
addressing smoking cessation in order to improve their level of confidence with
these important topics, specifically in prescribing nicotine replacement medications.

FUNDING: None
JUSTIFICATION: This study shows that medical attendings should be aware
that incoming residents may have misconceptions regarding the relative harm of
different tobacco products and therefore should be educated regarding the risks
of such products.
CORRESPONDING AUTHOR: Theodore Wagener, PhD, Assistant Professor,
University of Oklahoma HSC, Pediatrics, 1200 Children’s Ave., Oklahoma City, OK
73117, United States, Phone: 405-271-4407, Email: theodore-wagener@ouhsc.
edu
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FUNDING: None

SMOKING CESSATION OUTCOMES AMONG MENTHOL
AND NON-MENTHOL SMOKERS IN COMBINED SMOKING
TREATMENTS

JUSTIFICATION: This study supports the idea that faculty responsible for training
incoming residents should educate residents on discussing cessation and
secondhand smoke reduction with patients and parents of pediatric patients.
CORRESPONDING AUTHOR: Theodore Wagener, PhD, Assistant Professor,
University of Oklahoma HSC, Pediatrics, 1200 Children’s Ave., Oklahoma City, OK
73117, United States, Phone: 405-271-4407, Email: theodore-wagener@ouhsc.
edu

Eric S. Grady*1, Gary L. Humfleet1, Sharon M. Hall1, Victor I. Reus1, and Ricardo F.
Munoz1,2, 1University of California, San Francisco, 2Palo Alto University
Menthol additives in cigarettes may increase addiction potential through greater
nicotine absorption. Menthol cigarettes may also contain more carcinogens,
resulting in higher cancer risk. A limited number of treatment- and populationbased studies have reported conflicting results on whether menthol use is
associated with lower abstinence rates. Moreover, most studies report relatively
short-term follow-up assessments. The present study is a secondary data
analysis comparing the efficacy of pharmacological and behavioral treatments
among menthol and non-menthol smokers. Data from four clinical trials were
combined to increase statistical power and generality of the findings. All trials
included counseling and pharmacological treatment. Study 1 (N = 402) compared
extended counseling, extended NRT, and extended combined counseling +NRT
in smokers age 50 years and older. Study 2 (N = 406) compared extended active
or placebo bupropion SR alone, or combined with extended counseling for 40
weeks. Study 3 (N= 160) compared active and placebo nortriptyline combined
with brief or extended behavioral treatment. Study 4 (N = 360) compared brief and
extended NRT, with and without psychosocial support. Follow-up assessments
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were conducted at Weeks 12, 24, and 52, with biochemically-verified 7-day
abstinence as the outcome. Of the 1330 participants, 73% were Caucasian and
9% African American. Nineteen percent reported smoking menthol cigarettes.
Baseline mean daily cigarettes = 20.5 and mean FTND score = 5.05. Overall,
abstinence rates did not differ significantly between menthol and non-menthol
smokers. Rates for menthol users were 54% at Week 12, 47% at Week 24, and
41% at Week 52. Rates for non-menthol smokers were 58% at Week 12, 45% at
Week 24, and 37% at Week 52. Conclusions: This work is consistent with previous
studies showing menthol smokers appear to achieve similar abstinence rates as
non-menthol smokers and adds to the literature by providing data up to one year
post enrollment. However, generality is limited due to the smaller proportion of
African American smokers who smoke menthol cigarettes at a higher rate.

WEIGHT CONTROL SMOKING IN A BIRACIAL URBAN SAMPLE OF
LIGHT AND INTERMITTENT SMOKERS
Jeanelle S. Ali, M.S.*, Leslie A. Robinson, Ph.D., and Amy S. Farrell, M.A., The
University of Memphis
Despite decreased smoking rates over the past 10 years, light (<10 cigarettes
per day) and intermittent (non-daily) smoking has increased, predominantly for
young adults (CDC, 2011). Light and intermittent smoking (LIT) can result in
decreased arterial functioning (Coggins, Murrelle, Carchman, & Heidbreder,
2009), and increases the risk of cardiac disease and cancer (Bjartveit & Tverdal,
2005). Weight concern has been highlighted as an important risk factor for light
and intermittent smoking (Thomas et al., 2008). However, limited research has
explored whether the role of weight control is different for Caucasian vs. African
American LIT smokers. Data for this study were derived from the Memphis Health
Project, a longitudinal study of smoking onset in a biethnic cohort of approximately
7,000 teens. In the 10th year of the study, the young adults were asked whether
they had smoked to lose weight and how much they believed smoking reduces
weight. Data were also collected on smoking behavior. The study procedures have
been outlined elsewhere. LITs were selected from this dataset, and a binary logistic
regression was performed in order to determine whether the belief that smoking
reduces weight and actual smoking to reduce weight differs by ethnicity. There
were a total of 186 young adult light smokers in our sample who reported race
and our other relevant variables. Results indicated that there was no significant
relation between ethnicity and the belief that smoking helps people control their
weight. However, there was a significant relation between ethnicity and smoking in
order to control weight among these LIT smokers, OR= 5.55, p = .016. Our results
indicated that for each point increase in weight-control smoking, the odds that the
student was Caucasian increased more than five times. Our results suggest that
among LITs, weight control smoking is primarily an issue for Caucasian young
adults. However, research has shown that smoking does not in fact reduce weight
(Gruber & Frakes, 2006; Perkins, 1993). We recommend that smoking prevention
programs targeted to Caucasian young adults address the importance of the myth
that smoking can reduce weight.

FUNDING: NIDA grants: R01 DA-002538, R01 DA-015732, R01 DA 015732, R01
DA 002538, K05 DA016752, T32 DA007250, K05 DA-016752, P50 DA-925, P50
DA09253, and NCI grant: CA71378
CORRESPONDING AUTHOR: Eric Grady, University of California, San Francisco,
2205 Post St, San Francisco, CA 94115, United States, Phone: (415) 476-7453,
Email: eric.grady@ucsf.edu
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TOBACCO CESSATION COUNSELING IN PRIMARY CARE:
IDENTIFYING OPPORTUNITIES TO IMPROVE EFFICIENCY AND
EFFECTIVENESS
Omar El-Shahawy, M.D., M.P.H.*1,2, Deirdre A. Shires, M.P.H., M.S.W.3, and
Jennifer E. Lafata, Ph.D.1,3, 1Virginia Commonwealth University, 2General Medical
Management, Ain Shams University, Cairo, 3Henry Ford Health System
Background: Clinical practice guidelines for treating tobacco use and
dependence advocate for counseling tobacco users during each visit. Counseling
should be tailored to the patient’s readiness to quit. No prior study has evaluated
the delivery of guideline-recommended cessation assistance or motivational
counseling approaches in routine clinical practice. Objective: To evaluate the
application of the clinical practice guideline-recommended tobacco use screening
and counseling interventions in primary care. Methods: Eligible clinician and patient
participants were those enrolled in an observational study of primary care patients
due for colorectal cancer screening (2007 – 2009). That study audio-recorded 484
routine periodic health examinations delivered by an integrated health system in
southeast Michigan. The subset of tobacco users (N=91) were identified via a
combination of the pre-visit survey and visit audio-recordings. Office visit transcripts
were coded for delivery of counseling interventions. We then assessed whether
counseling interventions received were tailored appropriately to the patients’
readiness to quit. Findings: The majority of tobacco users in our sample had their
smoking status discussed (n=84) and a subset had their willingness assessed
(n=77), and most received some sort of tobacco-related counseling during the
visit. However, 15% received only the recommended counseling tailored to their
readiness to quit (i.e., appropriate use reflecting efficiency and effectiveness).
Others received less counseling than recommended (i.e., underuse, 19%) or
inappropriate counseling (i.e., misuse, 7%) which could indicate waste of time or
effort. The majority of patients who did not receive the recommended counseling
received nonindicated counseling in addition to that which was indicated (i.e.,
overuse reflecting effectiveness as well as waste of time or delivering unindicated
interventions, 59%). Conclusion: Results indicate not only a gap between what is
delivered in clinical practice and guideline-recommended tobacco use counseling,
but an opportunity to improve both the effectiveness and efficiency of tobaccorelated counseling in primary care practice.

FUNDING: This research was supported by a grant from NHLBI, HL50723
JUSTIFICATION: The results of this study may inform clinical practice, and
cessation and prevention program curriculum.
CORRESPONDING AUTHOR: Jeanelle Ali, MS Clinical Psychology, University of
Memphis, Psychology, 400 Innovation Drive #202, Memphis, TN 38152, United
States, Phone: 9013371142, Email: jsali@memphis.edu
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USING EXPIRED AIR CARBON MONOXIDE TO DETECT
PREGNANCY SMOKING: VALIDATING A CUT-POINT AND
ESTIMATING SMOKING AMOUNT
Beth A. Bailey,* Ph.D. and Lana McGrady, M.S., Department of Family Medicine,
East Tennessee State University, Johnson City, TN
Background: Carbon monoxide (CO) in expired air samples is a non-invasive
and cost-effective biochemical marker for smoking. Cut points of 6ppm-8ppm in
the general population have been established, however, the CO level at which
a pregnant woman can be considered positive for smoking is uncertain due to
increased metabolism rates and altered respiratory capacity. We recently reported
preliminary findings that a lower 4ppm CO cut-point best identified pregnant
smokers, regardless of trimester. The purpose of this report was to further validate,
in a larger sample, an appropriate CO cut-point for pregnant smokers. In addition,
we examined if CO levels could accurately predict number of cigarettes smoked
per day. Methods: Pregnant women (N=620) completed a validated self-report
assessment of smoking, a urine drug screen for cotinine (UDS), and provided
an expired air sample during pregnancy. Results: 44% of the sample reported
smoking, and this was confirmed by UDS. Using a traditional CO cut-points of
6ppm+ and 8ppm+, only 5% (6ppm+) and 2% (8ppm+) of non-smokers were
incorrectly identified as smokers, but only 74%/59% of all smokers, and 84%/71%
of those who had smoked at least 5 cigarettes in the previous 24 hours, were
identified. However, at a cut-point of 4ppm+, only 9% of non-smokers were
misclassified as smokers. In addition, 88% of all smokers, 96% of those who had
smoked 5+ cigarettes in the previous 24 hours, and 98% who had smoked 10+
cigarettes in the previous 24 hours were identified. Most false positives involved

FUNDING: This study was conducted while the first author was at the Virginia
Commonwealth University. Supported by National Cancer Institute grant # R01
CA112379.
JUSTIFICATION: Through improving the effectiveness and efficiency of targeted
tobacco use cessation counseling, we can overcome the frequently cited barriers
of lack of time and physicians self efficacy in tobacco use counseling.
CORRESPONDING AUTHOR: Omar El Shahawy, MD, MPH, Doctoral Candidate,
Virginia Commonwealth University, Department of Social and Behavioral Health,
830 East Main Street, Richmond, VA 23298, United States, Phone: 8046282997,
Fax: 804-828-5440, Email: elshahawyo@vcu.edu
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marijuana use or high levels of environmental tobacco smoke exposure. Finally,
an equation was modeled on half the sample using CO levels to predict number
of cigarettes smoked in the previous 24 hours. This equation fairly accurately
predicted number of cigarettes smoked in the hold out sample (CI< 6; shrinkage<
5%; cross validation coefficient >.6). Conclusions: Based on these findings, a lower
4ppm CO cut-point appears to best identify pregnant smokers, further validating
expired air CO as a valid, low cost, and non-invasive method for determining both
smoking status and possibly daily smoking amount in pregnant women.

TOBACCO QUALITY OF LIFE IMPACT TOOL (TQOLIT®V1):
PRELIMINARY TESTS OF AN IMPROVED METHOD FOR
DIFFERENTIATING THE QUALITY OF LIFE EFFECTS AMONG
CURRENT, FORMER, AND NEVER SMOKERS
Anuradha Kulasekaran, M.B.B.S., M.D.1, Christopher Proctor, Ph.D.*1, Ermioni
Papadopoulou, M.Sc.1, Jim Shepperd, M.Sc.1, Rick Guyer, Ph.D.2, and John E.
Ware, Jr., Ph.D.3, 1British American Tobacco (Investments) Ltd., Group Research
& Development, United Kingdom; 2John Ware Research Group, Worcester,
MA, 3John Ware Research Group, Worcester, MA and UMass Medical School,
Worcester, MA

FUNDING: State of Tennessee Department of Health
JUSTIFICATION: Based on the study findings, a lower 4ppm CO cut-point appears
to best identify pregnant smokers, further validating expired air CO as a valid, low
cost, and non-invasive method for determining both smoking status and possibly
daily smoking amount in pregnant women.

Background: TQOLIT®v1 has been developed and validated to integrate
symptoms and quality of life (QOL) impact attributed to smoking with widely-used
SF-36®v2 and new general measures. We report its first use in a 6-month clinical
study (ISRCTN7215735) of healthy current smokers (CS), former smokers (FS)
and never smokers (NS). Objective: Evaluate the usefulness of TQOLITv1 in
differentiating the QOL outcomes across three groups. Methods: An electronicallyadministered German translation of TQOLIT was completed by 128 CS, 58 FS,
and 57 NS. The CS were aged 23 to 55 years whereas FS and NS were aged
28 to 55 years. ‘Healthy’ concurrent status was determined by medical screening
and the previously-validated TQOLIT chronic conditions checklist. CS completed
the survey at baseline, 3 and 6 months whilst baseline for FS and NS was 3rd
month and followed-up at 6th month. Performed data quality evaluation and
applied appropriate statistics. Results: Data quality in terms of completeness,
responses within allowable limits and estimable scores were high. Among
CS, 96.9% smoked daily (mean:21 cigarettes/day, duration of 22 years). FS
quit smoking for 5 or more years, having previously smoked for an average of
15 years. Chronic conditions were self-reported most often in the sequence of
current>former>never. At baseline, smoking-specific measures were significantly
worse in CS (F(1,184)=55.75) than FS (F(1,184)=28.4) with effect sizes of .23
and .013 for symptoms and QOL impact, respectively. Improved general physical
function measure discriminated across the three groups, as hypothesized, with
CS scoring significantly lower than NS (Cohen’s d effect size 0.36). The latter
differentiation was not observed for the physical function or other 7 general
SF-36v2 measures. These findings were replicated at 3 and 6 months follow-ups.
Significant correlations between symptoms, impact and general measures were
observed. Correlations over time showed significant stability in smoking-specific
and most general measures. Conclusion: In support of its discriminant validity,
TQOLITv1 is useful in differentiating between current, former and never smokers,
as hypothesized.

CORRESPONDING AUTHOR: Beth Bailey, PhD, Associate Professor, East
Tennessee State University, Family Medicine, P.O. Box 70621, Johnson City,
TX 37614, United States, Phone: 423-439-6477, Fax: 423-439-2440, Email:
nordstro@etsu.edu
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DESIGN AND IMPLEMENTATION OF DECISION SUPPORT
FOR TOBACCO DEPENDENCE TREATMENT IN AN INPATIENT
ELECTRONIC MEDICAL RECORD
Steven L. Bernstein, M.D.*, Michelle DeWitt, R.N., June Rosner, M.A., M.Ed.,
James Dziura, Ph.D., Benjamin Toll, Ph.D., and Allen Hsiao, M.D., Departments
and Emergency Medicine, Pediatrics, and Psychiatry, Yale School of Medicine;
Yale Cancer Center; Yale-New Haven Hospital, New Haven, CT
Background: Tobacco dependence treatment for hospitalized smokers results
in long-term quits if the intervention continues at least 30 days after discharge.
Electronic medical records (EMRs) may allow leveraging of inpatient interventions
into outpatient settings. Objective: To describe the design and feasibility of an
EMR-based decision support intervention for tobacco dependence treatment in
inpatients. Methods: A 2-arm randomized trial of 200 physicians and 960 patients
treated by those physicians. The physician is the unit of randomization. An MLM/
order set was developed and embedded in the Epic medical record used at a
single urban 962-bed hospital. When a patient 18 years or older is admitted to
a medical service, an MLM fires if the patient is noted to be a smoker. The MLM
offers to take intervention arm physicians to an order set that includes tobacco
dependence treatment medications. If the physician accepts, the order set fires
and additional functions occur: a referral is sent to the state smokers’ quitline (QL),
“tobacco use disorder” is added to the patient’s problem list, an email is sent to the
patient’s primary care provider, text addressing tobacco dependence treatment
is added to the subject’s discharge papers, and a provider calls the subject 2-3
days after discharge. Control arm smokers are tagged by the MLM for reporting
purposes and to prevent re-enrollment, but no other action in the EMR is taken
nor suggested to the provider. Hospitalists and housestaff from internal medicine
and emergency medicine are the provider subjects; 1-year patient cessation is the
primary endpoint. Results: Starting in August, 2013, 149 physicians have been
enrolled. To date, the MLM has fired 317 times for 60 of 73 (82%) providers in the
intervention arm. These physicians used the order set 296 (93% of 317) times,
made 160 referrals to the QL, ordered medication for 100 patients, and populated
patients’ problem lists 128 times. Conclusion: Implementing an MLM/order set for
tobacco treatment is feasible, with good uptake by providers. Provider and patient
enrollment and follow-up are ongoing to assess the MLM/order set’s ability to help
smokers quit.

FUNDING: Funded by British American Tobacco (BAT). BAT authors are current
employees. BAT provided an unrestricted research grant to John Ware Research
Group for developing TQOLIT®v1 and reporting the findings.
JUSTIFICATION: TQOLIT¬Æv1 measures will be useful in interpreting Healthrelated Quality of Life outcomes in tobacco research to support the clinical
evaluation of reduced toxicant prototype cigarettes or other alternative nicotine
products
CORRESPONDING AUTHOR: Anuradha Kulasekaran, Doctor of Medicine,
Manager: Medical Affairs and Clinical Operations, British American Tobacco,
Biosciences, Regents Park Road, Southampton, Hampshire SO15 8TL, United
Kingdom, Phone: +44(0)2380588635, Email: anuradha_kulasekaran@bat.com
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SPONTANEOUS REDUCTIONS IN SMOKING DURING DOUBLEBLIND BUPRENORPHINE DETOXIFICATION

FUNDING: NIH/National Heart, Lung, and Blood Institute R18HL105208
JUSTIFICATION: Decision support embedded in electronic medical records may
allow hospitals to extend inpatient tobacco dependence treatment into outpatient
settings, thus increasing the likelihood of sustained quits.

Mollie Patrick, M.A.*1, Kelly Dunn, Ph.D.2, Sarah Heil, Ph.D.1,3, Stephen Higgins,
Ph.D.1,3, and Stacey Sigmon, Ph.D.1,3, 1University of Vermont, Department of
Psychology, 2Johns Hopkins University, Behavioral Pharmacology Research Unit,
3
University of Vermont, Department of Psychiatry

CORRESPONDING AUTHOR: Steven Bernstein, MD, Yale School of Medicine,
464 Congress Ave., Suite 260, New Haven, CT 06519, United States, Phone:
2037373574, Email: steven.bernstein@yale.edu

Prevalence of cigarette smoking among opioid-dependent individuals is 4-fold
that of the general population. Prior research has suggested an association
between opioids and smoking, whereby opioid administration increase smoking
and opioid dose reductions are followed by decreases in smoking. We recently
completed a 12-week double-blind trial evaluating an outpatient buprenorphine
(BUP) taper for prescription opioid (PO) abusers (Sigmon et al., in press). Seventy
PO abusers received initial BUP stabilization (Stabilization Phase), followed by
195

536

Poster Session 3 • Friday, February 7, 2014 • 5:15 p.m.–6:45 p.m.
randomization to a 1-, 2- or 4-week BUP taper (Taper Phase) and subsequent
naltrexone therapy (Naltrexone Phase). While the primary aim was illicit opioid
abstinence, the trial provided an opportunity to examine naturalistic change in
smoking during opioid detoxification. The study did not include any smokingcessation services and participants were not encouraged to alter their smoking
in any way. Upon study completion, all urine specimens were re-analyzed for
urinary cotinine as an objective measure of smoking during the study. To avoid
confounding by illicit opioid use or taper duration, data were analyzed for smokers
who received the same 4-week BUP taper and tapered without resumption of illicit
opioid use. Participants (n=10) were 24.8 (SD= 2.0) years old, 60% male, 100%
Caucasian, and smoked 21.0 (SD= 7.7) cigarettes/day. There was a significant
main effect of study phase on mean cotinine levels (p<.01), with significantly
lower cotinine levels during taper and naltrexone phases vs. stabilization. More
specifically, mean cotinine decreased by 40% between intake and end-of-study
(1648.5 vs. 1015.8 ng/ml, respectively), reflecting an approximate 8 cigarette/day
reduction. Spontaneous reductions in smoking were observed among PO abusers
who successfully tapered from opioids. These data provide additional support
for the smoking-opioid association, particularly under rigorous double-blind
conditions. They also suggest that, while detoxification represents a challenging
approach to treating opioid dependence, those who successfully taper may also
experience concurrent reductions in smoking.

menthol, sex differences in smoking behavior and smoke exposure, as well as
pulmonary absorption of nicotine are warranted.
CORRESPONDING AUTHOR: Yantao Zuo, Duke University Medical Center, 2424
Erwin Rd. Ste. 201, Durham, NC 27705, United States, Phone: 919-668-3102,
Email: yantao.zuo@duke.edu

POS3-92

CONTENT ANALYSIS OF OPEN-ENDED RESPONSES
DESCRIBING REASONS FOR POST-PARTUM SMOKING
ABSTINENCE OR RELAPSE
John B. Correa*1, Lauren R. Meltzer2, Steven K. Sutton2, Vani N. Simmons2, and
Thomas H. Brandon2, 1University of South Florida, 2Moffitt Cancer Center
Although a significant proportion of pregnant women quit smoking, some
relapse during the postpartum period. Using data collected during an RCT of a
self-help relapse prevention intervention designed for pregnant women (Brandon
et al., 2012), the primary aim of the current study was to conduct a content analysis
of open-ended questions asking participants why they returned to smoking
or what helped them to remain smoke-free. Responses were obtained at each
follow-up assessment: 1, 8, and 12-months postpartum. A secondary objective
was to assess patterns of response in terms of demographic or psychosocial risk
factors for post-partum smoking relapse. Of the 504 participants enrolled in the
parent study, 94% responded to at least one open-ended question. All responses
were coded by two independent raters, and disagreements were resolved using a
third independent rater. Content analyses revealed several themes that emerged
for participants’ reasons for relapse (e.g., cravings, stress) and for abstinence
(e.g., use of coping strategies, health concerns for family). Consistent with prior
research, stress was the most frequently cited reason for smoking relapse across
follow-ups. Health concerns for children and family was the most common reason
provided for staying smoke-free. Chi-square analyses revealed group differences
in response patterns as related to several demographic and psychosocial
characteristics. For example, participants aged 18-24 years old were more likely to
report stress as a reason for relapse, whereas those 25 and older were more likely
to cite lack of social support. Another example involves household income, such
that participants of low socioeconomic status were more likely to cite treatments as
a reason for remaining abstinent than participants of higher socioeconomic status.
This study describes the process and highlights the value of analyzing commonly
collected, yet frequently underutilized, data for examining participant perspectives.

FUNDING: R01 DA019989 & T32 DA007242 from the National Institute on Drug
Abuse
CORRESPONDING AUTHOR: Mollie Patrick, M.A., NIDA Predoctoral Fellow,
Univeristy of Vermont, 1 So. Prospect St., Burlington, VT 05401, United States,
Phone: 802-656-9858, Email: mollie.patrick@uvm.edu
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EFFECTS OF CIGARETTE MENTHOLATION ON BRAIN NICOTINE
ACCUMULATION
Yantao Zuo*1, Alexey G. Mukhin1, Sudha Garg2, Rachid Nazih2, Frederique M.
Behm1, Pradeep K. Garg2, and Jed E. Rose1, 1Department of Psychiatry and
Behavioral Sciences, Duke University Medical Center, 2Biomedical Research
Foundation
Menthol cigarettes are likely associated with greater risks of smoking
dependence than non-menthol cigarettes. We sought to test the hypothesis that
menthol may increase the rate of brain nicotine accumulation during smoking and
thereby enhance its addictive effects. In a counter-balanced cross-over design,
10 menthol and 10 non-menthol smokers (5 males/group; mean age 44.9; 10+
cigarettes per day) underwent a menthol and a non-menthol cigarette study phase.
In each phase the participant smoked exclusively either Basic non-menthol Gold or
Basic Menthol Gold 100’s cigarettes (equal in FTC nicotine yield) for approximately
1 week prior to a PET scan session, during which the subject’s head was scanned
over 12 min (245 frames) after inhalation of a single puff of smoke (puff volume
30 mL; inhalation volume 550 mL) from a cigarette that was of the same type as
smoked in the preceding days but contained 11C-(S)-nicotine. No differences in
initial (15 sec) slope, Cmax, and T1/2 of brain nicotine accumulation were found
between inhalation from menthol and non-menthol cigarettes across all subjects.
However, there were sex by cigarette type interactions on initial slope (p = .011)
and Cmax (p = .051). Menthol cigarettes were associated with higher initial slopes
and Cmax values than non-menthol cigarettes in males (mean±SE, 0.14±0.03 vs.
0.12±0.02 %ID/kg issue/sec, p = .015; 4.77±0.45 vs. 4.29±0.41 %ID/kg issue, p
= .045). In contrast, females had slightly lower initial slope and Cmax values with
menthol than non-menthol cigarettes (0.18±0.01 vs. 0.19±0.02, ns; 5.86±0.31 vs.
6.37±0.48, ns). Moreover, there were main effects of sex on initial slope (p = .051)
and Cmax (p = .009). Averages of both measurements were greater in females
than males (0.19±0.02 vs. 0.13±0.02; 6.11±0.35 vs. 4.53±0.42). Our findings
suggest that the effects of menthol on the rate of brain nicotine accumulation may
vary by sex. Overall, female smokers also have markedly faster brain nicotine
kinetics than male smokers. Further studies of the relations between menthol,
sex differences in smoking behavior and smoke exposure, as well as pulmonary
absorption of nicotine are warranted.

FUNDING: This research was supported by National Cancer Institute grant R01
CA94256.
JUSTIFICATION: These data provide insights into reasons why women who
quit smoking during pregnancy might relapse post-partum; therefore, they are
informative for clinical practice, for future intervention development, and for understanding why certain populations are more vulnerable to post-partum relapse
than others.
CORRESPONDING AUTHOR: John Correa, B.S., Graduate Student, University
of South Florida, Psychology, 4202 East Fowler Avenue, Tampa, FL 33620, United
States, Phone: 813-745-6359, Email: jcorrea1@mail.usf.edu
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CORRELATES OF INTENTION TO USE AN ONLINE SMOKING
CESSATION SERVICE AMONG HISPANIC DAILY LIGHT AND
INTERMITTENT SMOKERS
José A. Cabriales, M.A.*, Miriam Pando, B.S., Kevin M. Gutierrez, M.A., Julie
Blow, M.A., Edith Hernandez, and Theodore V. Cooper, Ph.D., University of Texas
at El Paso
Few studies have assessed intentions to use online cessation services (OCS)
among daily light (≤10 cigarettes per day; DLS) and intermittent smokers (nondaily
smoking; ITS), and even fewer within minority groups. This study assessed
potential correlates of the intention to use OCS among Hispanic DLS/ITS on the
U.S./México border. Data from 354 Hispanic DLS/ITS (51.1% male; Mage= 34.2
years, SD= 14; range 18-68 years) who participated in an efficacy trial of a brief
cessation intervention are presented here. Participants (recruited from a family
clinic, hospital, or university) randomly received either an immediate or delayed
intervention consisting of motivational enhancement, trigger management, and

FUNDING: This study was supported by NIDA Grant 1R03DA029676-01A1 to YZ.
It was also supported in part by an unrestricted grant from Philip Morris USA to
JER.
JUSTIFICATION: This study suggests that the impact of menthol on addictive
effects of smoking may vary by sex and further studies of the relations between
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health education. Measures included demographics, tobacco use history, internet
use, awareness (‘Are you aware of online cessation resources?’; scored yes/
no), and intention (‘How likely are you to use QuitNet to assist you with smoking
cessation?’; scored from Not at all likely to Very likely) to use OCS. Two linear
regressions assessed the following correlates of awareness of OCS (Model1)
and intention to use OCS (Model 2): intervention condition, survey language
(English v. Spanish), age, sex, education, number of quit attempts in past year,
smoking status (DLS v. ITS), and internet use. Model 1 [F(8, 334)= 2.41, p< .05]
indicated that greater age (β= .19), and internet use (β= .25; all ps< .05) were
associated with awareness of OCS. Model 2 [F(9, 298)= 6.39, p< .001] indicated
that English language (β= .20), greater age (β= .32), and being a DLS (β= .11; all
ps< .05) were associated with intention to use OCS. A limited number of online
cessation services in Spanish may partly explain the association between English
language and intentions to use OCS. Although older individuals may be interested
in using these tools (and even aware of), simplified access for using these may
be warranted. DLS’ insight about their smoking level may serve as a motivator
to increase intentions to use OCS. Future directions include promoting OCS in
both languages, facilitating access, and highlighting that smoking even ‘a few’
cigarettes is harmful to health.

JUSTIFICATION: Exempting quitline calls from cellphone minute plans may allow
low-income smokers to better access this evidence-based treatment.
CORRESPONDING AUTHOR: Steven Bernstein, MD, Yale School of Medicine,
464 Congress Ave., Suite 260, New Haven, CT 06519, United States, Phone:
2037373574, Email: steven.bernstein@yale.edu
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CONTINGENCY MANAGEMENT IMPROVES SMOKING CESSATION
TREATMENT OUTCOMES FOR IMPULSIVE ADOLESCENTS
RELATIVE TO COGNITIVE BEHAVIORAL THERAPY
Meghan E. Morean, Ph.D.*, Grace Kong, Ph.D., Deepa R. Camenga, M.D.,
M.H.S., Dana A. Cavallo, Ph.D., and Suchitra Krishnan-Sarin, Ph.D., Yale School
of Medicine
Most adolescent smokers (61%) have made a quit attempt, but less than 12%
are able to quit successfully (CDC, 2009). Prior research suggests that quitting
may be particularly difficult for impulsive teens (Krishnan-Sarin et al., 2007). To
determine how best to treat impulsive teen smokers, we evaluated whether the
relationship between impulsivity and treatment efficacy (conceptualized as % days
abstinent) is influenced by the type of treatment teens receive. In the current study,
we focused on two commonly delivered smoking cessation treatments (cognitive
behavioral counseling [CBT] and contingency management [CM]). Teen smokers
(N = 72; mean age 16.50 [1.41]; mean cigarettes/day = 14.11 [6.35]; 47.2% male;
91.7% Caucasian) participated in a 4-week smoking cessation trial (KrishnanSarin et al., 2013). We randomly assigned teens to receive CBT (n = 23), CM (n
= 21), or both (CM/CBT, n = 21). To improve clarity, the current analyses include
participants receiving CM alone or CBT alone. We assessed impulsivity using a
brief version of the Barratt Impulsiveness Scale that comprises two subscales:
behavioral impulsivity and poor cognitive control (Morean et al., in preparation).
Using univarite GLM, we examined main effects and interactions of impulsivity
and treatment condition in predicting abstinence. Behavioral impulsivity and poor
cognitive control at baseline predicted a lower percentage of days abstinent. A
significant interaction between treatment condition and behavioral impulsivity
indicated that treatment efficacy was dependent on impulsivity. For behaviorally
impulsive teens, CM was significantly more effective than CBT in encouraging
abstinence (75% vs. 30%). There was no difference in treatment efficacy for
teens low on impulsivity (83% CM vs. 77% CBT). The current study suggests
that smoking cessation programs that employ CM to encourage abstinence
may improve treatment outcomes for behaviorally impulsive teens. Although
the mechanism of action is not known, the immediate and consistent nature of
a monetary reinforcer may help bolster behavioral control when impulsive teens
experience triggers and cravings to smoke.

FUNDING: This project was funded by A Smoke Free Paso del Norte Grant No.
26-8113-61.
JUSTIFICATION: Results of this study suggest particular targets for bolstering
online cessation intentions.
CORRESPONDING AUTHOR: Theodore Cooper, Ph.D., Associate Professor,
University of Texas at El Paso, 500 West University Ave, El Paso, TX 79968,
United States, Phone: 9157476270, Email: tvcooper@utep.edu
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CELL PHONE OWNERSHIP AND SERVICE PLANS AMONG
LOW-INCOME SMOKERS: THE HIDDEN COST OF QUITLINES
Steven L. Bernstein, M.D.*, June Rosner, M.A., M.Ed., and Benjamin Toll, Ph.D.,
Departments of Emergency Medicine and Psychiatry, Yale School of Medicine;
Yale Cancer Center, New Haven, CT
Background: Quitlines (QLs) are promoted as free, effective sources of
behavioral and pharmacologic treatment for tobacco dependence. Although the
QL number is toll-free, the widespread use of cellphones as the sole source of
telephone use for low-income smokers may impose an unintended cost, in terms
of cell minutes. Objectives: To quantify the use of cell-only telephony among
self-pay or Medicaid smokers in an urban hospital, quantify the calling plans, and
estimate the impact of a typical course of QL counseling for these individuals.
Methods: A convenience sample survey of smokers age >= 18 years visiting an
urban emergency department from April-July, 2013. Results: 773 smokers were
surveyed, of whom 563 (72.8%) were low-income, defined as having Medicaid
or no insurance. Of these low-income smokers, 291 (51.7%) were female, mean
age 41.1 years, race 355 (63.1%) white, 201 (35.7%) African-American, and 103
(18.3%) Hispanic. Median daily cigarette consumption was 8 (IQR 4, 15). All
low-income smokers had at least 1 phone: 48 (8.5%) reported land-lines only,
159 (28.2%) land-lines and cells, and 356 (63.2%) cells only. Of the cellphone
owners, monthly calling plans provided unlimited minutes for 339/515 (65.8%),
<250 minutes for 124 (24.1%), and >250 minutes for 52 (10.0%). 138 smokers
had Medicaid-issued cellphones, which provide 250 minutes/month of calls. Using
data from another recent clinical trial by our group, callers who engaged in QL
services were on the phone for a median of 38 minutes, with the 75th and 90th
percentiles of minutes used at 56 and 86.2 minutes, respectively. Thus, robust
use of QL services could consume 15-34% of a low-income smoker’s typical 250
monthly cell minutes. Conclusion: Among low-income smokers, cellphones are
often the sole means of telephone access, with many individuals having calling
plans that limit the number of available minutes. Robust use of the QL may impose
a substantial burden on low-income smokers, and may deter their use. A policy
change exempting calls to quitlines from counting against smokers’ plans may help
promote quitline utilization.

FUNDING: P50DA009241
JUSTIFICATION: The current study suggests that impulsive adolescent smokers
may benefit from receiving smoking cessation treatment that employs contingency
management relative to other types of treatment like cognitive behavioral therapy.
CORRESPONDING AUTHOR: meghan morean, Ph.D., Postdoctoral Fellow, Yale
School of Medicine, Psychiatry, 34 Park St, New Haven, CT, 06519, United States,
Phone: 727-686-5668, Email: meghan.morean@yale.edu
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EFFECTS OF TIMING OF INITIATION AND PLANNING ON
SMOKING CESSATION OUTCOMES: A RANDOMISED
CONTROLLED TRIAL
Ron Borland, Ph.D., James Balmford, Ph.D.*, and Elena Swift, M.R.Psych.,
VicHealth Centre for Tobacco Control, Cancer Council Victoria, Melbourne,
Australia
Recent theoretical and empirical work has led to debate over the benefit
of delaying the implementation of a decision to quit smoking in order to plan
the attempt. These two need not be linked, as planning can occur before a
commitment to quit is made, or after it is implemented, as well as in between. In
this ongoing randomised trial, a recommendation to quit immediately (or not) and
encouragement to use structured planning tools (or not) were tested as additions
to standard care, a web-based automated tailored advice program (QuitCoach).
Participants were recruited from Australian QuitCoach users who were at least

FUNDING: NIH/National Cancer Institute R01CA141479
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open to the possibility of quitting. The Immediate arm was open to those who
had not committed to quit within 2 days, while the Planning arm was open to all
smokers, as well as those who had quit within the last 4 days. Here, we report
short-term outcomes for the fully-randomised subsample eligible for the immediate
arm (n=1611), of whom 49% (n=794) were followed up 2 weeks after their initial
quit date (or 4 weeks after initial program use, for those without a quit date). Pointprevalence abstinence among those followed up differed by group, highest in
those who received both the structured planning and immediate recommendations
(47.4%) and lowest in the standard care control (35.2%), though the effect did
not reach significance (p=.078). No group difference was found in the proportion
making a quit attempt (p=.66). Logistic regression revealed almost-significant
main effects, of identical magnitude, for immediate (OR=1.49, 95% CI 1.00-2.24)
and planning (OR 1.49, 95% CI 1.00-2.24) but no evidence of an interaction (OR
0.72, 95% CI 0.41-1.27). Of those offered the option to quit immediately, 35.8%
did so, while a further 18.7% brought their quit attempt forward, but this was not
clearly related to short-term outcome. Ongoing analyses will explore whether
these effects remain after controlling for baseline characteristics and the extent of
uptake of both interventions. The findings provide some preliminary evidence that
smokers may benefit from encouragement to quit as soon as practically possible
as well as to plan their attempt.

related to self-reported impulsiveness. Within-measure correlations across time
support the validity of these measures but the lack of covariation among measures
suggests their relation to latent impulsiveness is less clear.
FUNDING: The project described was supported by 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.
JUSTIFICATION: Valid measures of momentary impulsiveness may help identify
periods of high risk for relapse during cessation attempts and inform just-in-time
relapse prevention interventions.
CORRESPONDING AUTHOR: Danielle McCarthy, Ph.D., Associate Professor,
Rutgers, the State University of New Jersey, Psychology, Institute for Health,
Health Care Policy and Aging Research, New Brunswick, NJ 08901, United States,
Phone: 848-932-5870, Fax: 732-932-1253, Email: demccart@rci.rutgers.edu
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CHALLENGES IN RECRUITMENT FOR A PHASE II TRIAL OF
BUPROPION FOR SMOKING CESSATION IN PREGNANCY

FUNDING: The study was funded by the National Health and Medical Research
Council (Australia), Project Grant 1009767.
JUSTIFICATION: If smokers should be encouraged to quit spontaneously rather
than delaying in order to plan, it would demand that help programs have the
capacity to respond rapidly, rather than place people in queues to be managed on
the service’s timeline.

Thomas F. Northrup, Ph.D.*1, Sean C. Blackwell, M.D.2, Maria Hutchinson, M.S.2,
Jan Blalock, Ph.D.3, Jennifer Minnix, Ph.D.3, Patricia D. Mullen, Dr.P.H.4, Claudia
Pedroza, Ph.D.2, Swetha Mulpur, B.A.2, Paul Cinciripini, Ph.D.3, and Angela L.
Stotts, Ph.D.*1, 1University of Texas Medical School at Houston, Department of
Family & Community Medicine, 2University of Texas Medical School at Houston,
3
University of Texas MD Anderson Cancer Center, 4University of Texas School of
Public Health

CORRESPONDING AUTHOR: James Balmford, Cancer Council Victoria, 1
Rathdowne St Carlton, Melbourne, Victoria 3053, Australia, Phone: +61 3 9635
5185, Email: James.Balmford@cancervic.org.au

A randomized, double-blind, parallel-group pilot study of bupropion for smoking
cessation in pregnant women was conducted to assess feasibility, effectiveness,
and safety. In addition to evidence-based counseling, the women were randomized
to receive an 8-week course of either bupropion (SR generic [150 mg BID]) or
matching placebo tablets. The study site was a university-based clinic serving
an urban, minority, Medicaid population. The study faced significant recruitment
difficulties. Over the course of 16 months, 820 women were screened for eligibility.
Approximately 10% (n=79) met initial inclusion criteria: (1) >18 years of age, (2)
self-reported gestational age between 14 and 26 weeks, and (3) currently smoking
>1 cigarette a day. Only 12 women were eligible and consented to participate in the
study. The remaining 67 women who were approached declined to participate (n=9)
or met one of the following exclusion criteria: had a psychiatric disorder requiring
psychotropic medication (n=14), were outside of 14-26 weeks gestational range as
confirmed by ultrasound (n=11), used illicit substances since receiving knowledge
of pregnancy (n=5), denied smoking 1 or more cigarettes per day post screening
(n=5), had a current major depressive disorder or were at suicidal risk (n=4),
were unable to communicate with research staff or attend research visits (n=4),
experienced fetal demise or spontaneous abortion (n=4), were carrying twins/
multiples (n=3), used alcohol regularly (>1 drink/week; n=2), had a current unstable
medical problem (n=2), had a fetal abnormality on ultrasound (n=2), planned to
deliver at another hospital (n=1), or were undecided when the study closed (n=1).
Necessarily conservative eligibility criteria posed significant challenges to this
investigation with a complex smoker population, prompting questions with regard
to the broad applicability of bupropion, and perhaps pharmacotherapy in general,
as a smoking treatment during pregnancy. Future efforts are needed to determine
an adequate balance between safety and validity, and large multi-site studies will
likely be needed to conduct definitive pharmacotherapy studies.
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PRELIMINARY VALIDATION OF REAL-TIME MEASURES OF
DELAY DISCOUNTING AND BEHAVIORAL DISINHIBITION IN
ADULT SMOKERS TRYING TO QUIT
Danielle E. McCarthy, Ph.D.1, Krysten W. Bold, M.S.1, Gretchen B. Chapman,
Ph.D.1, Haruka M. Minami, Ph.D.2, Vivian Yeh, Ph.D.3, Haewon M. Yoon, M.S.1,
and Andrew J. Waters, Ph.D.4, 1Rutgers, the State University of New Jersey,
2
Alpert Medical School of Brown University, 3Icahn School of Medicine at Mount
Sinai, 4Uniformed Services University of the Health Sciences
Impulsiveness is a risk factor for smoking and relapse to smoking. Impulsiveness
is typically treated as a stable trait despite evidence that impulsiveness can
fluctuate within subjects, particularly in motivational drive states (e.g., hunger).
The current project tested two brief ecological momentary assessment measures
of impulsiveness adapted from validated laboratory measures of delay discounting
(a form of impulsive choice) and behavioral disinhibition (a form of impulsive
action). The study assessed the stability and covariation in these two facets
of impulsiveness during the course of an attempt to quit smoking. Participants
were 110 adult daily smokers who received nicotine lozenges and cessation
counseling. Participants completed both full laboratory assessments and novel,
brief, momentary measures of delay discounting and behavioral disinhibition.
The momentary measures of impulsiveness were an eight-item delay discounting
task using monetary rewards and a two-minute go/no-go task. Both tasks were
administered on a palmtop computer at four investigator-prompted times daily
for one week pre- and three weeks post-quit. Multilevel models examining mean
discount rates and change in discounting rates over days showed that daily
discounting rates were significantly higher among steeper discounters at baseline.
Daily discounting rates were also more volatile among those who exhibited
steeper discounting at baseline; discounting rates increased more pre-quit and
jumped higher on the quit day among smokers who were steeper discounters at
baseline. Momentary measures of behavioral disinhibtion were similarly related
to baseline measures, with those making more impulsive commission errors at
baseline also displaying more commission errors on the momentary measure.
Commission error rate increased from pre- to post-quit, on average. Delay
discounting and disinhibition were not positively correlated and were not strongly

FUNDING: This study was supported by the Center for Clinical and Translational
Sciences (CCTS) funded by CTSA awarded to the University of Texas Health
Science Center at Houston (UL1 RR 024148) and the Larry C. Gilstrap M.D.
Center for Perinatal and Women’s Health Research of the University of Texas
Medical School at Houston.
JUSTIFICATION: This presentation will inform researchers about key feasibility
issues when conducting pharmacotherapy research with pregnant smokers, which
has direct impact on clinical practice.
CORRESPONDING AUTHOR: Thomas Northrup, Ph.D., Assistant Professor,
University of Texas Medical School at Houston, Family and Community Medicine,
6431 Fannin, JJL 324, Houston, TX 77030, United States, Phone: 713-500-7590,
Email: thomas.f.northrup@uth.tmc.edu
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smokers participating in their annual cessation competition. The messages were
based on the QuitNowTXT program developed by the US National Cancer Institute
which was revised to reflect cultural norms and translated into Chinese. Smokers
enrolled in the text-based program received one text message per day, three days
per week, for a total of ninety-two unique messages. At the end of the contest, 38%
of the smokers who received the text messages reported complete abstinence.
Analyses of baseline variables found that quit success was associated with lower
indicators of nicotine dependence and employment context. Overall, high user
satisfaction with the text program was reported. Although preliminary, these results
suggest that text-based cessation interventions hold substantial promise in China.

LEVELS OF BIOMARKERS OF EXPOSURE AND BIOLOGICAL
EFFECT IN SMOKERS SWITCHED TO REDUCED TOXICANT
PROTOTYPE CIGARETTES COMPARED TO SMOKERS OF
CONVENTIONAL CIGARETTES, EX-SMOKERS, AND NEVER
SMOKERS
Christopher J. Shepperd, Ph.D.1, Nik Newland, Ph.D.1, Christopher J. Proctor,
Ph.D.1, Alison Eldridge, B.Sc.1, Ermione Papadopoulou, M.Sc.1, and Ingo Meyer,
M.D.2, 1Group Research and Development Centre, British American Tobacco,
2
CRS Clinical Research Services Monchengladbach

FUNDING: Funded by NCI Contract No. HHSN26120100000135I
JUSTIFICATION: This projects adds to the growing support for the use of textmessage based interventions as a means to provide population-level cessation
services and is partuclarly relevent to tehir potential within countries with minimal
tobacco control infrastructure.

We have completed a single-blinded, single-centre controlled study with
occasional clinical confinement assessing within participant and between group
changes in biomarkers of exposure (BoE) to some tobacco smoke toxicants,
and biomarkers of biological effect (BoBE) related to smoking-related diseases.
Healthy adult smokers were forced switched to a reduced toxicant prototype
(RTP) cigarette and compared to smokers who continued to smoke conventional
cigarette. Groups of both ex-smokers and never smokers were also studied for
levels of the biomarkers. We observed the smoking participants for six months
following the switch. The study was registered (ISRTCN81286286) and the study
protocol has been published (Shepperd et al., BMC Public Health, 13, 690, 2013).
As previously reported (SRNT 2013, POS3-125), many smokers significantly
increased cigarette consumption during the study. However, the group switched
to the RTP showed some large (around 56% to 75%) and persistent reductions
in biomarkers of exposure to some vapour phase tobacco smoke toxicants such
as acrylonitrile and crotonaldehyde, some persistent but more modest reductions
in some particulate phase toxicants such as NNK, and some increases in some
other particulate biomarkers for toxicants such as 2-hydroxynapthalene. Several
of the BoBE including white blood cell count and 8-iso-PGF2 type lll showed clear
differences between smokers and non-smokers. For these BoBEs the levels
found in the ex-smoker and never smoker groups were similar; however, there
was no difference between levels in the control group of smokers (who continued
to smoke conventional cigarettes) and the test group (who were switched to the
RTP cigarettes) after six months. Several other BoBEs, measured as part of the
secondary objectives of the study, showed no difference between smokers and
non-smokers throughout the study suggesting that they may not be useful markers
of biological effect. We conclude that any changes in exposure to tobacco smoke
toxicants resulting from the switch to the test product in this study were insufficient
to produce changes in BoBE over a period of six months.

CORRESPONDING AUTHOR: Erik Augustson, National Cancer Institute, 3E118,
Bethesda, MD 20892, United States, Phone: 240-276-6774, Email: augustse@
mail.nih.gov
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ACCEPTABILITY OF REMOTE MONITORING TECHNOLOGY
AMONG ADOLESCENTS ENROLLED IN SMOKING CESSATION
TREATMENT
Erin A. McClure*1, Matthew J. Carpenter1,2, Frank A. Treiber3, and Kevin M. Gray1,
1
Medical University of South Carolina, Department of Psychiatry and Behavioral
Sciences; 2Medical University of South Carolina, Department of Medicine; 3Medical
University of South Carolina, College of Nursing
Despite the public health relevance of studying smoking in adolescents, this
group remains understudied and underserved. Studies with adolescent smokers
suffer from several limitations, including poor retention, inaccurate self-report, and
largely ineffective cessation results. High technology utilization among adolescents
may be harnessed as a tool for better understanding of relapse and cessation; yet
little is known regarding the acceptability and feasibly of mobile health (mHealth)
technology integration with this population. Participants enrolled in an ongoing
smoking cessation clinical trial (target N=166) were approached to provide
feedback on their technology utilization and comfort with technology incorporated
into treatment, specifically a carbon monoxide (CO) device interfaced with a
smartphone application to remotely monitor smoking. Participants to date (N=21)
are an average of 19 years old (SD=1.8), mostly male (71%), and Caucasian
(91%). Eighty-one percent of participants reported having a smartphone, and 95%
reported at least weekly use of the internet (65% daily internet usage). Despite
this, 57% reported that they had never searched for smoking cessation resources
online. When asked how likely they were to complete remote monitoring sessions
and provide remote CO breath samples, 71% felt that they were likely to complete
these tasks. Sixty-seven percent of participants felt that they could carry the two
devices (i.e., cell phone and portable CO monitor) throughout the day. Privacy
concerns were low (rated as 2.0 [SD=2.8] on a 10-point scale, 1 being “not at all
concerned”). The majority of participants (57%) responded positively regarding
research staff being able to remotely monitor their smoking. Adolescent smokers
are ideally suited for mHealth integration, and our results reveal that adolescents
have high technology utilization, favorable attitudes towards remote monitoring,
and minimal privacy concerns. Adolescents tend to be accepting of new technology
outlets, and this integration should be pursued to accomplish the goal of providing
maximally effective and just-in-time smoking cessation interventions.

FUNDING: The study was entirely finded by British American Tobacco, a tobacco
manufacturer
JUSTIFICATION: In this study, reductions in exposure in cigarette smoekrs to
certain tobacco smoke toxicants did not reduce biomarkers of biological effect.
CORRESPONDING AUTHOR: Chris Proctor, PhD, Chief Scientific Officer, British
American Tobacco, Group Research and Decelopment, Southampton, Berkshire
SO15 8TL, United Kingdom, Phone: 00447711150032, Email: christopher_
proctor@bat.com
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CESSATION SUPPORT VIA MOBILE PHONE TEXT MESSAGING:
RESULTS FROM A PILOT PROGRAM IN SUZHOU, CHINA
Erik M. Augustson*1, Pamela B. Redmon2, Yixin Duan2, Yaodong Pan2, and
Hanchang Gao2, 1NCI, 2Emory

FUNDING: NIDA grantsU01DA031779 (PI, Gray) and U10DA013727 (PI, Brady)

Survey data indicate that there are over 300 million smokers in China with
smoking prevalence rates for men at approximately 50%. It is estimated that
China’s death toll from tobacco-related diseases will exceed 2 million per year by
2020 if current smoking rates continue. Although historically, intention to make a
quit attempt in the next 12 months has been quite low in China (2010 China GATS
:16% of current smokers), recent media attention to harms of tobacco use and
secondhand smoke and broad increases in smoke-free policies within China will
likely lead to increases in motivation to quit. However, the logistics and costs of
providing cessation services within China are daunting and the existing cessation
infrastructure is minimal. Mobile phone-based treatment has shown positive
results in helping smokers to quit in other countries. Given China’s wide-spread
use of mobile phones, the technology has the potential to provide low-cost, in vivo
support to smokers seeking cessation assistance. To assess usability and possible
benefit, in summer 2012 Suzhou offered a text-based cessation program to 665

JUSTIFICATION: Further research on the acceptability and feasibility of remote
monitoring technology among adolescent smokers will contribute to the eventual
goal of providing maximally effective and just-in-time smoking cessation interventions for this underserved population.
CORRESPONDING AUTHOR: Erin McClure, PhD, Research Instructor, Medical
University of South Carolina, Psychiatry and Behavioral Sciences, 125 Doughty
St, Suite 190, Charleston, SC 29403, United States, Phone: 8437927192, Fax:
8437923982, Email: mccluree@musc.edu
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interviews and chart audits assessed project implementation acceptability and
results. Physician networks provide an optimal structure to introduce appropriate
tobacco use treatment interventions that can be tailored to individual clinics while
meeting the network demands for quality improvement, including meaningful use
of electronic health records. Results from our pilot suggest that practice based
research efforts such as this increase provider confidence for addressing tobacco
use with appropriate medications and counseling and improve rates of counseling,
billing, and referral to external supports such as quitlines.

DETERMINING THE POST-DISCHARGE SMOKING STATUS OF
HOSPITALIZED SMOKERS
Taneisha S. Scheuermann, Ph.D.*, Kimber P. Richter, M.P.H., Ph.D., Niaman
Nazir, M.B.B.S., M.P.H., and Laura Mussulman, M.A., M.P.H., University of Kansas
School of Medicine

FUNDING: This project was supported by Health-e-NC, an initiative of the
University Cancer Research Fund at the University of North Carolina at Chapel
Hill.

Biochemical verification of smoking abstinence is the gold standard for
smoking cessation randomized controlled trials (RCTs). Some populations (e.g.,
study participants and patients with coronary heart disease) are more likely to
misreport their smoking status than the general population. However, no studies
have examined the prevalence and correlates of misreporting among hospitalized
smokers. Participants were hospitalized smokers in a RCT testing the effects of
warm handoff (direct referral) vs. fax referral to a tobacco quitline. Among 640 study
participants at the 6 month assessment, 255 met criteria for cotinine verification
(7-day abstinence and no recent nicotine replacement therapy (NRT) or other
tobacco use). Of these, 214 provided saliva and completed a survey, but 40
(18.7%) indicated that they relapsed. 48% of participants self-reporting abstinence
at month 6 were cotinine-confirmed using 10ng/ml cut-off and 51% at 15ng/ml.
We examined differences on demographics, smoking characteristics, and recent
nicotine exposure between cotinine-verified quitters and discrepant reporters
among the remaining 174 participants. They were predominantly female (57%),
White (67%), with a high school education or greater (80%), mean age of 51.3 (SD
= 21.5), and smoked 15.0 cigarettes per day (SD = 12.3). Fifty-one participants had
discrepant results using 10 ng/ml and 43 using 15ng/ml. Survey data showed that
of participants who failed verification, 1 used other tobacco products, 2 used NRT,
and 35 who failed at 10ng/ml (32 who failed at 15ng/ml) were exposed to indoor
second hand smoke (SHS) in the past 24-hours. Participants who had discrepant
results were more likely to be African American vs. White and to report SHS
exposure (p <0.05). There was no difference on SHS exposure by race. These
results highlight the importance of biochemical verification of abstinence in RCTs
for hospitalized smokers as 25-30% of self-reported abstinence was inconsistent
with salivary cotinine levels. SHS may be a cause of failed biochemical verification
and should be accounted for in RCT outcomes. Racial differences suggest that
some participants may be more responsive to demand characteristics of a study.

JUSTIFICATION: The recent trend for health care systems to establish provider
networks through purchase of private medical practices offers the opportunity to
implement clinic quality improvement initiatives aimed at increasing evidencebased tobacco use treatment in greater numbers and efficiency.
CORRESPONDING AUTHOR: Carol Ripley-Moffitt, MDiv, Program Director,
UNC School of Medicine, Family Medicine, 590 Manning Dirve CB 7595, Chapel
Hill, NC 27599-7595, United States, Phone: 919 843-1521, Email: carol_ripleymoffitt@med.unc.edu
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SMOKING AND CESSATION HISTORY IN TREATMENT SEEKING
SMOKERS: THE ROLE OF MENTAL ILLNESS
Matthew Clyde, M.Sc.*1, Brigitte Corran, B.Sc.2, Andrew Pipe, M.D.2, Robert Reid,
Ph.D., M.B.A.2, Charl Els, M.D.3, and Heather Tulloch, Ph.D.2, 1Department of
Clinical Psychology, University of Ottawa, 2Minto Prevention and Rehabilitation
Centre, University of Ottawa Heart Institute, 3Faculty of Medicine and Dentistry,
University of Alberta
Objectives: Those with a history of mental illness have higher rates of smoking,
and may have a more difficult time successfully quitting. Using data obtained from
treatment seeking smokers enrolled in a randomized control trial, we investigated
differences on smoking status and cessation history, in smokers with (MH+)
or without a history of mental illness (MH-) Methods: 737 treatment seeking
smokers (aged 18+) were recruited via the University of Ottawa Heart Institute
(UOHI) Smoking Cessation Clinic and media advertisements in the community.
Smoking information obtained included cigarettes smoked per day, number of
past attempts, cessation methods employed previously (e.g., pharmacotherapy),
reasons attributed to relapsing, nicotine dependence (Fagerstrom Test),
withdrawal symptoms, and smoking self-efficacy. Current and previous mental
illness was assessed with the Mini International Psychiatric Interview (MINI 5.0).
Analysis of Variance and Chi-Square analyses were employed for between-group
comparisons (MH+ vs.MH-). Results: 59.8% of our study sample had current or
past history of mental illness. Those in the MH+ group were heavier smokers (M
= 24.05, p < 0.01), and more likely to report stress (p < 0.001), negative affect (p
< 0.001), and drinking caffeine (p < 0.05) as reasons for relapse. The MH+ group
displayed higher levels of current nicotine dependence (M = 5.75, p < 0.001),
heavier withdrawal symptoms (M = 12.76, p < 0.001), and lower self-efficacy
to quit (M = 34.21, p < 0.05) compared to the MH- group. No differences were
found for age of initiation or number of previous quit attempts. Conclusion: Those
with a history of mental illness were heavier smokers, more nicotine dependant,
reported more withdrawal symptoms, and scored lower self-efficacy for cessation
questionnaires. Targeted interventions for smokers with a history of mental
illnesses may be warranted to address their unique profile and needs. Cessation
interventions should monitor stress and negative affect during quit attempts, as
well as address the physical symptoms of nicotine dependence/withdrawal with
appropriate pharmacotherapy, to reduce the risk of relapse in this population.

FUNDING: The project described was supported by Award Number U01HL105232
from the National Heart, Lung, and Blood Institute.
JUSTIFICATION: The Joint Commission and meaningful use require tobacco
use assessment and intervention in hospitals; policy makers and practitioners
are encouraged to explore ways to reduce perceived demand characteristics and
better serve patients who relapse post-discharge.
CORRESPONDING AUTHOR: Taneisha Scheuermann, Research Instructor,
University of Kansas School of Medicine, Preventive Medicine and Public Health,
3901 Rainbow Blvd, Kansas City, KS 66160, United States, Phone: 913-588-2641,
Email: tbuchanan@kumc.edu
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ENGAGING PRIMARY CARE NETWORKS TO ENHANCE
TOBACCO USE AND DEPENDENCE TREATMENT
Carol Ripley-Moffitt, M.Div., CTTS*, Jacqueline Halladay, M.D., M.P.H., and Adam
O. Goldstein, M.D., M.P.H., University of North Carolina School of Medicine
Offering evidence-based tobacco use treatment remains underutilized in clinic
settings. This session reports the results of translating clinical practice guidelines
for tobacco use treatment into a physician network clinic and discusses a model
for engaging such networks in quality improvement (QI) around tobacco use
treatment. University of North Carolina (UNC) investigators and UNC Physicians’
Network (UNCPN) stakeholders utilized quality improvement techniques and
practice based research methods to implement an effective and low burden pilot
program in one clinic that can be disseminated to clinics across the practice
network. After establishing guidelines for engagement with the pilot clinic, survey
data and staff focus group interviews captured current processes and identified
challenges for offering behavioral counseling, prescribing appropriate cessation
medications, and billing for tobacco use treatment. An educational curriculum
delivered in 5 lunch time sessions for the entire clinic staff included updates on
cessation medications, recommended immunizations and screenings related to
tobacco use, and use of motivational interviewing. A pharmacotherapy/motivational
interviewing webinar was offered to providers across the network. Qualitative

FUNDING: Funding provided by the Heart and Stroke Foundation of Ontario.
JUSTIFICATION: Individuals with a history of mental illness may have different
smoking profiles and histories than individuals without and therefore may require
tailored services to aid in cessation.
CORRESPONDING AUTHOR: Matthew Clyde, M.Sc, PhD Candidate, University
of Ottawa, Psychology, 420 Gloucester, Ottawa, ON K1R 7T7, Canada, Phone:
1-514-688-3495, Email: mclyd102@uottawa.ca
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low-income adult smokers enrolled in a clinical trial. Methods: Secondary analysis
of a 2-arm randomized clinical trial of subjects age 18 years or older affirming
every- or some-day smoking visiting a busy urban Emergency Department in
the northeastern US. Inclusion criteria included self-pay or Medicaid insurance.
Intervention arm subjects received a motivational interview delivered by a trained
research assistant, 6 weeks of nicotine patches and gum, a referral to the state
smokers’ QL, a nurse-delivered booster call 3 days later, and a cessation brochure.
Control arm subjects received the brochure. Smoking status was assessed by
phone at 1 and 3 months, with in-person confirmation via exhaled carbon monoxide
testing at 3 months for those reporting tobacco abstinence. At 3 months, smokers
were asked about use of QL services. Quitline-reported data included numbers of
phone sessions and call duration. Subjects lost to follow-up were considered to be
smoking. Results: Of 770 subjects with data at 3 months, 197 (25.3%) reported
any use of QL services. Subjects were trichotomized: no QL usage, 1 call only, and
>1 call (583, 99, and 98 subjects, respectively). The biochemically confirmed quit
rates at 3 months in these low, medium, and high-use groups were, respectively,
5.7%, 14.1%, and 19.4% (P<0.0001). Subjects who used the QL had a median
of 28 total minutes of telephone contact. Subjects were also trichotomized by
minutes of QL contact: 0, 1-27, and 28-143 minutes (583, 98, and 99 subjects,
respectively), with respective quit rates of 5.7%, 13.3%, and 20.2% (P<0.0001).
Conclusion: Greater intensity of use of QL services is associated with higher quit
rates. The direction of the association is unclear, however. The QL appears to have
helped subjects quit, although QL-using subjects may be more motivated to quit.

COMPREHENSIVE ANALYSIS OF RELATIONSHIPS BETWEEN THE
NICOTINE METABOLITE RATIO AND DEMOGRAPHICS IN 1500
TREATMENT-SEEKING ADULT SMOKERS
Meghan J. Chenoweth, M.Sc.*1, Larry W. Hawk, Jr., Ph.D.2, Robert A. Schnoll,
Ph.D.3, Caryn Lerman, Ph.D.3, Tony P. George, M.D.4, Paul M. Cinciripini, Ph.D.5,
and Rachel F. Tyndale, Ph.D.1, 1Departments of Pharmacology and Toxicology and
Psychiatry, University of Toronto; 2Department of Psychology, University at Buffalo,
SUNY; 3Department of Psychiatry, University of Pennsylvania; 4Department of
Psychiatry, University of Toronto; 5Department of Behavioral Science, University
of Texas MD Anderson Cancer Center
The nicotine metabolite ratio (NMR) strongly correlates with nicotine clearance.
Higher NMR, indicative of faster nicotine clearance, is associated with heavier
smoking. NMR is influenced by a number of demographic and hormonal factors, as
well as BMI. To date, a comprehensive analysis to characterize these relationships
simultaneously in one large population of smokers has not been undertaken. We
investigated this in 1500 treatment-seeking smokers of African American and
Caucasian descent. Participants were 55% male and 35% African American, with
a mean age of 46 and BMI of 29. Caucasians had higher mean NMR than African
Americans (0.42 vs. 0.34; P<0.001). Females had higher mean NMR than males
in the total group (0.42 vs. 0.37; P <0.001), and in African American (0.36 vs.
0.32; P=0.01) and Caucasian (0.46 vs. 0.40; P<0.001) sub-groups. Birth control
pill (BCP) use (N=19) and hormone replacement therapy (HRT) use (N=16)
were associated with 19% (P=0.03) and 36% (P=0.008) higher mean NMR,
respectively, among females. BMI was negatively associated with NMR in the total
group (Rho=-0.15; P<0.001), and in African American (Rho=-0.14; P=0.001) and
Caucasian (Rho=-.11; P<0.001) sub-groups. Alcohol use (range=1-25 standard
drinks/week) was positively associated with NMR in the total group (Rho=0.08;
P=0.03). Using hierarchical multiple regression, the following variables were
entered sequentially and accounted for 7.3% of the variation in NMR: gender,
1.6%; ethnicity, 3.1%; hormonal use (BCP and HRT), 1.3%; BMI, 0.6%; and
alcohol consumption, 0.7%. Overall, higher NMR (>0.26; N=1086) vs. lower
NMR (≤0.26; N=412), an NMR cut-point associated with cessation outcomes,
was associated with higher mean cigarettes per day (19.2 vs. 17.2; P<0.001) and
carbon monoxide (23.5 vs. 22.5; P<0.04), but similar FTND score (5.3 vs. 5.2;
P=0.14). Sub-group analyses in Caucasian males revealed higher mean FTND
score (5.4 vs. 5.0, respectively; P=0.04) among those with higher NMR (N=431)
vs. lower NMR (N=129). Overall, we have replicated and extended sources of
variability in NMR, as well as associations between NMR and smoking, in a large
population of treatment-seeking smokers.

FUNDING: NIH/National Cancer Institute R01CA141479
JUSTIFICATION: We found a dose-response relationship between use of quitline
services and quit rate, suggesting that strategies to enhance use of quitlines may
improve smoking quit rates.
CORRESPONDING AUTHOR: Steven Bernstein, MD, Yale School of Medicine,
464 Congress Ave., Suite 260, New Haven, CT 06519, United States, Phone:
2037373574, Email: steven.bernstein@yale.edu
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ACHIEVING SMOKING ABSTINENCE IS ASSOCIATED WITH
DECREASED COCAINE USE IN COCAINE-DEPENDENT PATIENTS
RECEIVING SMOKING-CESSATION TREATMENT
Theresa Winhusen, Ph.D.*, Frankie Kropp, M.S., Jeff Theobald, B.S., and Daniel
Lewis, B.A., University of Cincinnati

FUNDING: We acknowledge the support of the Endowed Chair in Addictions for the
Department of Psychiatry (RFT), CIHR-CGSD and Ontario Graduate Scholarship
(MJC), CIHR grants MOP86471 and TMH-109787, NIH grant DA020830, CAMH,
the CAMH Foundation, the Canada Foundation for Innovation (#20289 and
#16014) and the Ontario Ministry of Research and Innovation.

Background: Past research suggests that a significant relationship exists
between cigarette smoking and illicit-stimulant abuse. The present study
evaluated the association between achieving smoking abstinence in response
to smoking-cessation treatment (SCT) and illicit-stimulant abstinence in cocaineand/or methamphetamine-dependent participants. Methods: Secondary analysis
of a randomized, 10-week trial conducted at 12 substance use disorder (SUD)
treatment programs. Two hundred and sixty seven adults, meeting DSM-IV-TR
criteria for cocaine and/or methamphetamine-dependence and interested
in quitting smoking were randomized to SUD treatment as usual plus SCT
consisting of weekly individual smoking cessation counseling, extended-release
(XL) bupropion (300 mg/day), nicotine inhaler, and contingency management for
smoking abstinence. Illicit-stimulant-abstinence was measured by self-report and
urine drug screens. Smoking abstinence was assessed via self-report and carbon
monoxide levels. Results: A significant effect was found for the cocaine-dependent
subsample (N=147) in which participants who continued smoking averaged 63.6%
illicit-stimulant abstinence weeks during the post-smoking-quit phase (weeks 4-10)
relative to 78.2% in participants who stopped smoking (chi square(1)=8.55, p<.01,
d=0.36). No significant effects were found for the sample as a whole (N=267)
or for the methamphetamine-dependent subsample (N=102). The association
between smoking-abstinence and illicit-stimulant abstinence did not differ based
on route of stimulant administration. Conclusions: The present results suggest that
cocaine-dependent patients achieving smoking abstinence in response to SCT
might evidence not only improved smoking outcomes but improved cocaine-use
outcomes as well. Future research to replicate this finding may be warranted.

JUSTIFICATION: The nicotine metabolite ratio is currently being used in a smoking
cessation clinical trial to randomize patients to nicotine patch, varenicline, or
placebo, to investigate its potential utility as an approach to personalizing smoking
cessation pharmacotherapy.
CORRESPONDING AUTHOR: Meghan Chenoweth, MSc, PhD Candidate,
University of Toronto, Pharmacology and Toxicology, 1 King’s College Circle,
Toronto, ON M5S 1A8, Canada, Phone: 647-969-1170, Email: meghan.
chenoweth@utoronto.ca
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ASSOCIATION BETWEEN INTENSITY OF QUITLINE SERVICES
AND PROBABILITY OF SMOKING ABSTINENCE
Steven L. Bernstein, M.D.*, Susan Zbikowski, Ph.D., June Rosner, M.A., M.Ed.,
Stephanie O’Malley, Ph.D., Gail D’Onofrio, M.D., Robert Makuch, Ph.D., Susan
Busch, Ph.D., and Benjamin Toll, Ph.D., Departments of Emergency Medicine and
Psychiatry, Yale School of Medicine; Yale School of Public Health; Yale Cancer
Center, New Haven, CT; Alere Wellbeing Inc., Seattle, WA

FUNDING: Funding for this study was provided by the National Institute on
Drug Abuse (NIDA) Clinical Trials Network: 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); U10-DA013045 to University of California Los Angeles (Dr. Ling); U10DA013727 to Medical University of South Carolina (Dr. Brady); U10-DA020024 to

Background: Quitlines (QL) are effective and cost-effective for smoking
cessation. There is a paucity of research regarding the “effective dose” of QL
services needed to induce tobacco abstinence. Objective: To study the relationship
between tobacco abstinence and intensity of use of QL services among
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University of Texas Southwestern Medical Center (Dr. Trivedi); U10-DA015815 to
University of California San Francisco (Drs. Sorensen and McCarty).

marijuana use. METHODS: Participants were 194 adolescents (13-17 years old)
who reported smoking at least 1 cigarette per day (CPD) in the past 30 days
enrolled in a longitudinal study of adolescent tobacco addiction. Unadjusted and
adjusted logistic regression models controlling for race, alcohol use, and years
smoking cigarettes examined the association of marijuana use with multiple
measures of tobacco addiction including the Modified Fagerström Tolerance
Questionnaire (mFTQ), Hooked on Nicotine Checklist (HONC), and the Nicotine
dependence syndrome scale (NDSS). RESULTS: Adolescent tobacco smokers
(mean age=16.1 years, SD=0.95) smoked a mean of 2.65 CPD (SD=2.96) for an
average of 1.95 years (SD=1.52). Marijuana use was reported as never or no use
in past 3 months n= 34 (17.5%), once a week or less n= 47 (24%), one or more
times a week n= 50 (26%), and daily use n= 63 (32.5%). Frequency of marijuana
use was associated with nicotine addiction as measured by the mFTQ (OR=
1.40, CI= 1.18-1.68, p<.001) even after removing the question about CPD (OR=
1.39, CI=1.18-1.67, p<.001); the HONC (OR=1.11, CI= 1.02-1.20, p=.01); and the
NDSS (OR= 1.36, CI= 1.05-1.77, p=.02). Associations between marijuana use and
the mFTQ (OR=1.34, CI= 1.10-1.64, p<.001), HONC (OR= 1.12, CI=1.02-1.23,
p=.01), and NDSS (OR= 1.51, CI=1.10-2.08, p=.02) remained significant after
adjusting for race, alcohol use, and years of smoking. CONCLUSIONS: Marijuana
use was associated with greater reported tobacco addiction among adolescents.
This relationship remained after controlling for relevant covariates. The findings
suggest a role of marijuana in potentiating tobacco addiction and underscore the
need for treatments that address use of both smoked substances.

JUSTIFICATION: A majority of cocaine-dependent patients smoke and the present
results suggest that an effective smoking-cessation intervention might improve not
only smoking abstinence but also cocaine-use outcomes in cocaine-dependent
smokers.
CORRESPONDING AUTHOR: Theresa Winhusen, University of Cincinnati, 3210
Jefferson Ave, Cincinnati, OH 45220, United States, Phone: 513-487-7802, Email:
winhust@ucmail.uc.edu
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TRAINING PSYCHIATRISTS RESULTS IN INCREASED TOBACCO
TREATMENT
Jill M. Williams, M.D.*1,2,3, Theresa Miskimen, M.D.3,1, Shula Minsky, Ph.D.3,1,
Michelle Miller3, Nina Cooperman, Psy.D.1,2, and Marc L. Steinberg, Ph.D.1,2,
1
Rutgers-Robert Wood Johnson Medical School, 2The Cancer Institute of New
Jersey, 3Rutgers-University Behavioral Health Center
Since 2008, we have conducted 2-day Continuing Medical Education programs
to train Psychiatrists and Advanced Practice Nurses to deliver tobacco treatment
services and better meet the needs of smokers with mental illness. To examine
the effectiveness of this training program in changing provider behavior we
conducted chart reviews of 14 prescribers who attended this 13 hour training in
March-April, 2012. Prescribers were unaware of the chart review although they
did consent to a training evaluation study. For each prescriber, we reviewed a
random sample of computerized medical records from their outpatient practice at
a large behavioral health system. Ten charts were reviewed per prescriber: five
charts from tobacco users seen in 6 months prior to training and five charts from
tobacco users seen in 6 mos after training. Records were electronically searched
using keywords: cigarette, nicotine, tobacco, quit, smoking, and smoke. A total of
140 charts were reviewed. Results were compared using Chi-Square tests and
for all results p<0.05. At least half of smokers who were asked, indicated that they
were interested in quitting, although baseline rates of tobacco treatment were very
low. Nearly all charts (99%) had brief documentation of tobacco use which is a
required part of the clinical assessment. Documentation of tobacco on the problem
list (30 vs. 71 %) and treatment plan (17 vs. 60%) increased significantly after
training. Significantly more patients were advised to quit (9 vs. 43%) and received
individual or group counseling in the post-training period. Discussion of nicotine
replacement (10 vs 27%) and prescriptions for tobacco treatment medications
including varenicline increased significantly in the post-training period although
overall prescribing remained low. Patients making quit attempt(s) also significantly
increased in the post-training (11 vs 40%) period suggesting that providers were
giving more tobacco treatment than was reflected in the chart. An intensive training
program for psychiatric prescribers increases tobacco treatment and patient quit
attempts. Strategies beyond training may be needed to enhance prescribing by
these practitioners.

FUNDING: This study was conducted while the author was at the University of
California, San Francisco. Supported by NIH/NCI R01 CA140216 and NIH/NCRR
UCSF-CTSI Grant Number UL1 RR024131.
JUSTIFICATION: The findings suggest a role of marijuana in potentiating tobacco
addiction and underscore the need for treatments that address use of both smoked
substances.
CORRESPONDING AUTHOR: Mark Rubinstein, MD, Associate Professor, UCSF,
Pediatrics, 3333 California Street, San Francisco, CA 94941, United States,
Phone: (415) 476-5763, Email: RubinsteinM@peds.ucsf.edu

POS3-110

ANGER NOW PREDICTS SMOKING LATER: A NINE-YEAR
LONGITUDINAL STUDY
Kimberly S. Walitzer*, Kathleen Shyhalla, and Jaye L. Derrick, University of
Buffalo, Research Institute on Addictions
Although the role of negative affect in smoking behavior has been appreciated
in the smoking literature, less is understood about the role of anger emotions
such as irritations, annoyances and anger. This paper investigates, in a nine-year
longitudinal sample, whether smoking status predicts future anger and/or whether
anger predicts future smoking status. 634 couples filing for marriage licenses
consented to the study. Men averaged 28.7(6.3) years of age; women averaged
26.8 (5.8) years. 59% and 62% of men, women were White; 33% and 31% were
Black. 92% and 89% of men, women had completed high school; 64% and 69% of
men, women attended trade school or college; 89% and 75% of men, women were
employed. 37% and 32% of men, women were smokers. Participants reported
smoking status and anger at marriage (time 0) and 1, 2, 4, 7, and 9 years later.
At 9 years 54% of men and 65% of women were still followed. The first analysis
indicated that, for both men and women at time 0, smokers scored higher on the
anger measure relative to nonsmokers (ps < .05). The second analysis examined
whether previous smoking predicted future anger, controlling for anger at time 0
(final model trimmed). Pertinent significant effects revealed that earlier smoking
increased anger (p < .001). Further, a significant interaction term indicated
that the effect of smoking status on anger was more pronounced earlier in the
marriage (p< .05). The third analysis examined whether previous anger predicted
smoking status (0, 1), after controlling for smoking at time 0 (final model trimmed).
Importantly, earlier anger increased the probability of smoking (p < .001). Further,
a significant interaction revealed that the effects of anger were more pronounced
among time 0 nonsmokers (p < .05). Implications include that anger may be a risk
factor for the onset of smoking and smoking relapse. No conflict of interest.

FUNDING: This work was supported by an unrestricted educational(CME) grant
from Pfizer.
JUSTIFICATION: This work can be used to support larger efforts to train behavioral
health professionals in treating tobacco.
CORRESPONDING AUTHOR: Jill Williams, MD, Professor of Psychiatry, Robert
Wood Johnson Medical School, 317 George St, New Brunswick, NJ 08901, United
States, Phone: 7322354341, Email: jill.williams@rutgers.edu
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MARIJUANA USE AND TOBACCO ADDICTION AMONG
ADOLESCENT TOBACCO SMOKERS
Mark L. Rubinstein, M.D.*1, Michelle A. Rait, M.A.1, Saunak Sen, Ph.D.1, and Judith
J. Prochaska, Ph.D., M.P.H.2, 1University of California, San Francisco, 2Stanford
University

FUNDING: National Institute on Alcohol Abuse and Alcoholism

INTRODUCTION: Marijuana and tobacco are the substances used most
commonly by adolescents and co-occurring use is common. Use of one substance
may potentiate the addictive properties of the other. The current study examined
the severity of tobacco addiction among teen smokers as a function of co-occurring
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JUSTIFICATION: The experience of anger emotions (annoyance, irritation, anger)
may be a risk factor for future onset of smoking and relapse to smoking.

old and smoked an average of 10.4 cigarettes/day. We noted three BCP by
phase interactions. First, on Day 1 of abstinence, BCP women reported greater
withdrawal symptomatology in F phase while no-BCP women reported greater
symptomatology during L phase (-2.00, SD=6.54, vs. 1.77, SD=5.76, p=0.03). On
Day 3, BCP women reported more depressive symptoms in F phase while no-BCP
women reported more in L phase (-1.45, SD=5.22, vs. 3.56, SD=9.90, p=0.05).
On Day 4, BCP women scored higher on QSU Factor 2 (Relief of Negative Affect)
during L phase whereas no-BCP women scored higher in F phase (2.67, SD=4.72,
vs. -1.61, SD=5.76, p=0.05). No other significant differences were found. These
results suggest that there may be different menstrual phase variations in smokingrelated symptomatology experienced by BCP and no-BCP women during acute
smoking abstinence.

CORRESPONDING AUTHOR: Kimberly Walitzer, PhD, Deputy Director, University
at Buffalo, Research Institute on Addictions, 1021 Main Street, Buffalo, NY 14203,
United States, Phone: 716 887 2566, Fax: 716 887 2252, Email: WALITZER@
RIA.BUFFALO.EDU
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THE INFLUENCE OF MENTHOL AND WATER CONTENT OF
E-LIQUID ON ELECTRONIC CIGARETTE PUFF VOLUMES UNDER
SPECIFIED PUFFING CONDITIONS IN ADULT CIGARETTE
SMOKERS

FUNDING: NIH/NIDA R01-DA008075, NIH/NIDA/OWHR P50-DA033942, NIH/
NCRR M01, RR00400, NIH/NCRR 1UL1RR033183, NIH/NCATS 8UL1TR00011,
and University of Minnesota Foundation.
JUSTIFICATION: The results of this study and related studies could be used to
help direct women toward optimal conditions for smoking cessation.

J. Edmiston*1, A.R. Vansickel1, Q. Liang1, C. Duhon2, J. Liu1, and M. Sarkar1, 1Altria
Client Services Inc., Research Development and Engineering, 2Eurofins Lancaster
Laboratories

CORRESPONDING AUTHOR: Katie Hinderaker, University of Minnesota,
Tobacco Research Programs, 717 Delaware St. SE, Minneapolis, MN 55414,
United States, Phone: 5074404217, Email: kehoff@umn.edu

The potential influence of e-liquid ingredient levels on human puffing behavior
is unknown. The purpose of the current study was to assess the possible impact
of added water and/or menthol on electronic cigarette (EC) prototype puff
volumes under specified puffing conditions. The specified puffing conditions
replicated those employed in a previous pharmacokinetic study for the same EC
prototype. Twelve adult exclusive cigarette smokers completed two sessions in
which four e-liquid formulations were used with an EC prototype in a randomized,
cross-over fashion. Formulations were propylene glycol/glycerin based, contained
approximately 2% nicotine (w/w) and differed by %menthol (w/w), and % added
water (w/w): (A) 0% menthol, 15% water; (B) 2.25% menthol, 15% water; (C)
0% menthol, no added water; (D) 2.25% menthol, no added water. The SODIM
Smoking Puff Analyzer Mobile, validated for use with this EC prototype, was
used to assess puffing behavior. Puff topography data were processed using the
SodAfc 41 3.20.5 software. For each formulation, participants were instructed to
take one set of 10 puffs (5-second duration puffs at 30-second inter-puff intervals),
on three occasions, with one hour between each set. Participants received the
four formulations in random order over two separate study days (2 formulations
per day). Based on the recorded puff durations, inter-puff intervals and puff
counts, participants complied with the specified puffing regimen. No significant
differences (p > 0.05, ANOVA) were observed between the puff volumes, (mean +
SD: 56.7±22.8, 58.1±20.48, 56.3±20.1, and 55.6±21.7 mL for formulations A, B, C,
and D, respectively).These results suggest that, when used under these specified
puffing conditions, water, and menthol content of e-liquids does not impact EC puff
volumes. A limitation of this investigation is the focus on just two specific e-liquid
ingredient levels.
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RISK PERCEPTION AND INTENTION TO QUIT AMONG NONDAILY,
LIGHT DAILY, AND MODERATE TO HEAVY DAILY SMOKERS
Elaine J. Savoy, M.A.*1, Lorraine R. Reitzel, Ph.D.1, Mohit Agarwal2, Taneisha S.
Scheuermann, Ph.D.3, Charu Mathur, Ph.D.4, Won S. Choi, Ph.D., M.P.H.3, and
Jasjit S. Ahluwalia, M.D., M.P.H.4, 1University of Houston, 2The University of Texas
MD Anderson Cancer Center, 3University of Kansas Medical Center, 4University of
Minnesota Medical School
Although the relationship between risk perceptions and quit intentions has
been largely established, few studies explore the potential impact of smoking
level on these associations, and none, to our knowledge, have done so among
samples that include participants of diverse ethnicities and ages. The current study
evaluated these relations among a tri-ethnic sample of 2274 smokers aged 25 to
81. Participants were 1133 nondaily smokers (smoked >=1 cigarette on 4 to 24
days in the past 30 days), 556 light daily smokers (<=10 cigarettes per day), and
585 moderate to heavy daily smokers (>10 cigarettes per day). Each smoking
level was ethnically balanced, with the total sample being comprised of 33.6%
African Americans, 32.8% Latinos, and 33.6% Whites. The independent variable
was the average of 3 items assessing participant’s perceived risk of acquiring lung
cancer, lung disease (including emphysema), and heart disease if they continued
to smoke, as measured along a 7-point likert scale. The dependent variable was
intention to quit smoking within the next 6 months versus >6 months or never.
A logistic regression analysis, adjusted for age, sex, race/ethnicity, educational
level, income, self-rated health, time to the first cigarette of the day, and smoking
level, was used to examine the association between risk perception and intention
to quit. A second adjusted model tested moderation by smoking level with an
interaction term. Results indicated that the association between risk perception
and intention to quit was significant (AOR = 1.34, 95% CI = 1.24, 1.45), such that
greater risk perception was associated with a higher odds of planning to quit within
the next 6 months. The association between risk perception and intention to quit
was not moderated by smoking level (p=.85). Results suggest that educating all
smokers, irrespective of their smoking level, about increased risk of contracting
smoking-related diseases might be a helpful strategy to enhance their motivation
and intention to make a forthcoming smoking quit attempt. Such education may be
especially beneficial for nondaily smokers, who may be less aware of or minimize
their smoking-related disease risk.

FUNDING: This study was funded by Altria Client Services Inc.
CORRESPONDING AUTHOR: Andrea Vansickel, Ph.D., Research Scientist, Altria
Client Services Inc., Research Development and Engineering, 601 E. Jackson St,
Richmond, VA 23219, United States, Phone: 859-576-5695, Fax: 804-335-2090,
Email: Andrea.R.Vansickel@altria.com
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THE EFFECT OF COMBINATORIAL BIRTH CONTROL PILLS ON
CRAVING AND WITHDRAWAL SYMPTOMATOLOGY
Katie Hinderaker*, Nicole Tosun, Alicia Allen, and Sharon Allen, University of
Minnesota, Tobacco Research Programs
Research has shown that ovarian hormones may affect a woman’s ability
to quit smoking. We hypothesized that women on a standardized combination
birth control pill (BCP; n=14) would experience different levels of craving and
withdrawal symptomatology during acute smoking abstinence than women not on
birth control pills (no-BCP; n=28), and that BCP women would experience less
variation by menstrual phase in craving and withdrawal symptomatology than
no-BCP women. Women aged 18-40 who smoked >5 cigarettes/day were enrolled
in a larger controlled cross-over study. Participants quit smoking for two four-day
periods (once during Follicular (F) phase/1st week of BCP and once during Luteal
(L) phase/3rd week of BCP), in which they completed daily questionnaires to
assess symptomatology . Phase variation was calculated by subtracting F scores
from L scores (L-F). Analyses included descriptive statistics, logistic regression,
and growth curve models using SAS 9.2. Participants were 27.1, (SD=6.3) years

FUNDING: Funding for this research was provided by Pfizer’s Global Research
Awards for Nicotine Dependence (to J. S. Ahluwalia). Dr. Jasjit S. Ahluwalia is also
supported in part by the National Institute for Minority Health Disparities (NCMHD/
NIH - 1P60MD003422). Its contents are solely the responsibility of the authors and
do not necessarily represent the official views of the sponsoring organizations.
CORRESPONDING AUTHOR: Lorraine Reitzel, PhD, Associate Professor,
University of Houston, 491 Farish Hall, Houston,, TX 77204-5029, United States,
Phone: 713-743-6679, Email: Lrreitzel@uh.edu

203

544

Poster Session 3 • Friday, February 7, 2014 • 5:15 p.m.–6:45 p.m.
POS3-114

p=0.039) compared to DP-. Subjective reward from self-selected activities in the
participants’ natural environment did not significantly change across the 3-day
abstinence phase or the for 3-day smoking ad libitum phase for DP- (p’s >.45).
Subjective reward did not significantly decrease across the abstinence days for
DP+ (β=-0.036; CI = -0.14 to 0.063, p=0.47), but was significantly greater during
for the 3-day smoking ad libitum phase for those DP+ (β=0.150; CI= 0.05 to 0.25,
p=0.003). Positive and negative affect were modeled jointly using multivariate
linear regression, while controlling for withdrawal symptoms. Compared to DP-,
DP+ had lower positive affect (β=-2.069; CI = -3.20 to -0.94, p<0.001), and higher
negative affect (β=4.045; CI = 2.48 to 5.61, p<0.001) across the 3-day abstinence
phase. These findings suggest that DP+ may be less able to sustain smoking
abstinence because they experience a loss of smoking reinforcement, diminished
pleasure from other reinforcers, and decreased positive mood. The present study
uncovers unique vulnerabilities to achieving and maintaining smoking abstinence
and highlights novel targets for smoking cessation treatment in this population.

ACCURACY OF SELF-REPORTED SMOKING CESSATION DURING
PREGNANCY AMONG WOMEN WHO RECENTLY DELIVERED IN
ARGENTINA AND URUGUAY
Van T. Tong, M.P.H.1, Paola Morello, M.D.*2, Patricia M. Dietz, Dr.P.H.1, Fernando
Althabe, M.D.2, Alicia Alemán, M.D.3, Sherry L. Farr, Ph.D.1, Ruben A. Smith1,
Agustina Mazzoni, M.D.2, Mabel Berrueta, M.D.2, Mercedes Colomar3, Alvaro
Ciganda3, Ana Becú2, Luz Gibbons2, Laura Llambi, M.D.4, Maria G. Bittar Gonzalez,
M.D.4, Carolyn Johnson, Ph.D.5, Pierre Buekens, M.D., Ph.D.5, Jose Belizan,
M.D.2, and Connie S. Sosnoff, M.A.6, 1Division of Reproductive Health, Centers for
Disease Control and Prevention, Atlanta, 2Institute for Clinical Effectiveness and
Health Policy, Buenos Aires, Argentina, 3Montevideo Clinical and Epidemiological
Research Unit, Montevideo, Uruguay, 4Facultad de Medicina, Universidad de la
República, Montevideo, Uruguay, 5Tulane School of Public Health and Tropical
Medicine, New Orleans, 6Division of Laboratory Sciences, Centers for Disease
Control and Prevention, Atlanta

FUNDING: This study was supported by National Institute on Drug Abuse R21
DA031946 (JAM).
JUSTIFICATION: The present study uncovers unique vulnerabilities to achieving
and maintaining smoking abstinence and highlights novel targets for smoking
cessation treatment in this population.

Background: Studies in high-income countries have documented differences
in self-reported and biochemically-verified quitting. However, we are not aware
of any study validating self-reported smoking cessation during pregnancy in
middle-income countries. We sought to evaluate self-reported smoking cessation
during pregnancy using biochemical verification and to compare characteristics
of women with and without biochemically-confirmed quits in Argentina and
Uruguay. Methods: As part of a two-arm, parallel cluster randomized-controlled
trial of implementation of a smoking cessation intervention, data were collected
from women who attended one of 21 prenatal clinics and delivered at selected
hospitals in Buenos Aires and Montevideo from October, 2011-May, 2012. Women
who self-reported quitting smoking as soon as they learned of the pregnancy
(spontaneous quitter) or sometime during the pregnancy (later quitter) and
provided a saliva sample were included in this analysis. Samples were analyzed
by liquid chromatography tandem mass spectrometry. Active smoking was defined
as saliva cotinine >10 ng/mL. Analyses were conducted using SURVEYFREQ and
SURVEYREG procedure in SAS version 9.3 to account for the clustered study
design, and differences were assessed by Wald chi-square test (p<.05). Results:
Of 441 women who self-reported quitting smoking during pregnancy, 67.1% were
spontaneous quitters and 32.9% were later quitters. Overall, 10.0% (44/441)
of these women had evidence of continued smoking (cotinine >10 ng/mL). A
significantly higher proportion of later quitters had evidence of continued smoking
(17.2%) than spontaneous quitters (6.4%) (chi-square, p<0.05). Women with
evidence of continued smoking were more likely than biochemically-confirmed
quitters, respectively, to have at least one prior live birth (77.5% versus 60.3%) and
to allow smoking in their house (59.1% versus 38.9%). Conclusion: Approximately
one in ten women, who reported that they quit smoking during pregnancy, at their
delivery visit had cotinine levels consistent with active smoking. Later quitters were
less likely to disclose their smoking than spontaneous quitters.

CORRESPONDING AUTHOR: Janet Audrain-McGovern, UPENN, 3535 Market
St., Suite 4100, Philadelphia, PA 19104, United States, Phone: 2157467145,
Email: audrain@mail.med.upenn.edu
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HEALTHCARE PROVIDER INTERVENTION ON SMOKING
AND QUIT ATTEMPTS AMONG HIV POSITIVE AND NEGATIVE
SMOKERS IN CHENGDU, CHINA
Carla J. Berg1, Eric J. Nehl1, Xiadong Wang2, Yingying Ding3, Na He1,3, and Frank
Y. Wong1,5, 1Dept. of Behavioral Sciences & Health Education, Emory University’s
RSPH, 2Chengdu Gay Care Organization, 3Dept. of Epidemiology, Fudan
University School of Public Health, Shanghai, China, 4Shanghai Leyi, Shanghai,
China, 5Hubert Dept. of Global Health, Emory University’s RSPH
The smoking rates among men who have sex with men (MSM) in China have
been documented to be as high as 66%; rates of HIV in this group are also
high. Given the implications for smoking among HIV+ individuals, we examined
differences in smoking-related and psychosocial factors between MSM smokers
with or without HIV; those who received some sort of healthcare provider interaction
regarding smoking vs. not; and those who had made a past year quit attempt vs.
not. Using a cross-sectional convenience sampling design, 400 MSM (200 HIV+
and 200 HIV-) were recruited by a non-governmental organization in Chengdu,
Sichuan Province to participate in a survey in 2012-2013. Eligible individuals were
MSM ≥18 years old who had smoked ≥100 cigarettes in the lifetime and ≥1 day
in the past 30 days. Participants reported HIV-status; tobacco, drug, and alcohol
use; social factors, depressive symptoms (Center for Epidemiologic Studies
Depression Scale -- Short Form [CES-D]), motivation (Treatment Self-Regulation
Questionnaire-TSRQ), recent quit attempts, and healthcare provider interactions
on smoking. HIV+ individuals were more likely to have had a healthcare provider
assess their smoking, advise to quit, or provide quitting assistance (p’s<.001).
Those who received some intervention from a provider were more likely to have
attempted to quit ever (p=.009) or in the past year (p<.001). Those HIV+ were
more likely to have made a quit attempt since diagnosis if a healthcare provider
had ever intervened (p=.001). In the multivariate regression predicting healthcare
provider intervention, being HIV+ was an important predictor (p<.001). In the
regression indicating correlates of having attempted to a quit in the past year,
having received some healthcare provider intervention (p=.001) was a predictor;
however, HIV status was not. Thus, while HIV+ individuals are more likely to have
a doctor intervene on smoking, whether a doctor intervened – and not HIV status
– was related to having made a quit attempt. Interventions to address smoking in
the clinical setting should be delivered consistently and potentially in other settings
in order to promote cessation among MSM smokers.

FUNDING: The study was supported through CDC cooperative agreement
5U48DP001948-04 (SIP09-18) to Tulane University.
CORRESPONDING AUTHOR: paola morello, md, mph, consultant, ministry of
health, 9 de julio 1925, buenos aires, 1073, Argentina, Phone: 541147719853,
Email: paolamorello@hotmail.com
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AFFECTIVE REGULATION AND REWARD RESPONSIVITY IN
DEPRESSION-PRONE SMOKERS
Janet Audrain-McGovern*, E. Paul Wileyto, Rebecca Ashare, Jocelyn Cuevas,
and Andrew A. Strasser, Perelman School of Medicine, University of Pennsylvania
There is a disproportionately high smoking prevalence among individuals who
are prone to depression. While depression has been conceptualized as a disorder
of dysregulated positive affect and disrupted reward processing, little research
has been conducted to determine the role of smoking in these processes among
depression-prone smokers. Depression-prone smokers (DP+; n = 34) and smokers
not depression-prone (DP-; n=49) underwent a laboratory session to assess the
relative reinforcing value of smoking. Via experience sampling, both groups also
completed self-report measures of positive affect, negative affect, and subjective
reward at random times in their natural environment for three days while smoking
as usual and for three days while smoking abstinent. The order of these sessions
was counterbalanced. DP+ were two times more likely to work for cigarette puffs
versus money in a progressive ratio, choice task (OR 2.05; CI 95% 1.04 to 4.06,

FUNDING: This study was supported by a grant from the Emory Center for AIDS
Research (P30 AI050409) to the first author and the Georgia Cancer Coalition
(PI: Berg).
JUSTIFICATION: These findings highlight that, while HIV+ individuals are more
likely to have a doctor intervene on smoking, whether a doctor intervened ¬ñ
and not HIV status ¬ñ was related to having made a quit attempt. Interventions
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to address smoking in the clinical setting should be delivered consistently and
potentially in other settings in order to promote cessation among MSM smokers.

either the individual (II) or group (GI) intervention. The II consisted of motivational
enhancement, trigger management, and social support. Participants received two
booster calls (at months 1 and 2 after baseline), along with two “quit-tips”, and 1
and 3 month follow-up assessments. The GI consisted of three one-hour sessions
at baseline, weeks 2 and 4 (with similar content to II), and 1 and 3 month follow-ups.
Chi square analyses assessed cessation, smoking reduction, and motivation to
change relative to intervention condition. Logistic regressions assessed these
same relationships including age, sex, and cigarettes per month at baseline.
Cessation rates were low overall (10.9%), with no significant differences between
intervention conditions, (χ2(1)=.89, n.s.). Smoking reduction was significantly
higher in the GI compared to the II group, (χ2(1)=5.0, p< .05). No significant
differences in motivation to change were observed between intervention groups,
(χ2(1)=2.83, n.s.). The logistic regression model assessing smoking reduction
was significant, (χ2(1)=11.29, p< .05), although no significant predictors were
observed. The remaining models were not significant. Attrition was high (63.9%)
despite strong retention efforts. No differences in cessation rates or motivation
to quit were observed between groups. Although some studies have suggested
higher cessation rates in group-format interventions, not enough power to detect
a potential effect may have been present. Nevertheless, smoking reduction has
been associated with quit attempts and cessation. Future directions include
enhancing retention efforts, strengthening motivational intervention components,
and promoting cessation after reduction in LITS.

CORRESPONDING AUTHOR: Carla Berg, PhD, Emory University, 1518 Clifton
Road NE, Atlanta, GA 30322, United States, Phone: 404-727-7589, Email:
cjberg@emory.edu
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DAILY CIGARETTE SMOKING IS ASSOCIATED WITH CURRENT
MAJOR DEPRESSIVE DISORDER AMONG INPATIENT
SUBSTANCE USERS
Elana Hoffman, B.A.*, Melanie C. Morse, M.S., Claudia Choque, B.S., Carl Lejuez,
Ph.D., and Laura MacPherson, Ph.D., Center for Addictions, Personality, and
Emotion Research (CAPER), Department of Psychology, University of Maryland,
College Park
An estimated 45.3 million people in the United States smoke cigarettes, and
smoking is the leading cause of preventable death in the U.S. (CDC, 2010). Major
Depressive Disorder (MDD) is associated with increased rates of daily smoking
(Fergusson et al., 2003), and people with MDD are more likely to smoke and
have more difficulty quitting compared to individuals without MDD (Pratt & Brody,
2010; Covey, 2008). Cigarette smoking is especially problematic in low income
substance users (prevalence rates ranging from 70-90%) (Budney et al., 1993;
Kalman et al., 2005; Lejuez et al., 2008). Furthermore, the incidence of drug
dependence and comorbid psychopathology within an inpatient treatment setting
is high (60%) (Chen et al., 2011). However, the influence of cigarette smoking and
drug use on MDD remains unclear. The current study aims to examine cigarette
smoking as a predictor of current MDD in a sample of low-income adult smokers
in a residential treatment facility above and beyond the influence of past year drug
use. Participants completed an interview to assess demographics, the Structured
Clinical Interview for the DSM IV-TR Non-patient Edition (SCID-IV/NP), the Drug
Use Availability (DUA) measure of drug use frequencies, and an item regarding how
many cigarettes they would smoke on a daily basis when they could smoke freely.
Our sample composed of 237 participants (38% female, 88.6% African American,
Mage=41.94, SDage=10.96) who reported smoking one or more cigarettes on a
daily basis (Mcigs=10.95). Individuals with MDD were significantly more likely to
smoke cigarettes (F(1,232)=7.08, R&sup2;=.03, p=0.008) than those without MDD.
Further analysis examined whether cigarette smoking was associated with MDD
above and beyond type of drugs used. Analyses indicated that cigarette smoking
remained significantly related to MDD above and beyond cocaine, marijuana, and
alcohol use (F(5,224)=3.930, R&sup2;=.08, p=.03). However, opioid use was also
significantly related to MDD (p=.02). Results suggest that cigarette smoking has a
significant relationship to MDD among a sample of inpatient substance users, and
highlight the need for smoking cessation efforts in this setting.

FUNDING: This project was funded by A Smoke Free Paso del Norte Grant No.
26-8113-61.
JUSTIFICATION: This study informs the growing literature on light and intermittent
smoking cessation in a predominantly Hispanic sample.
CORRESPONDING AUTHOR: Theodore Cooper, Ph.D., Associate Professor,
University of Texas at El Paso, 500 West University Ave, El Paso, TX 79968,
United States, Phone: 9157476270, Email: tvcooper@utep.edu
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ABILITY TO CONTACT LOW-INCOME SMOKERS BY TELEPHONE
VARIES BY TIME OF MONTH
Kathryn Hawk, M.D.*, Ruizhi Shi, M.B., M.S., June Rosner, M.A., M.Ed., Stephanie
O’Malley, Ph.D., Gail D’Onofrio, M.D., Susan Busch, Ph.D., Benjamin Toll, Ph.D.,
Robert Makuch, Ph.D., and Steven L. Bernstein, M.D., Departments of Emergency
Medicine and Psychiatry, Yale School of Medicine; Yale School of Public Health;
Yale Cancer Center, New Haven, CT
Background: Minimizing loss-to-follow-up is crucial in evaluating smoking
cessation trials. Low-income populations can be difficult to reach, especially
if public assistance or cellphones (a primary contact source) are discontinued.
Objectives: To determine whether low-income smokers are easier to reach by
phone earlier in the month, after paychecks or public assistance support arrive
by mail. Methods: We reviewed data from subjects age 18 years and older
enrolled from October, 2010-December, 2012 in a completed trial of emergency
department-initiated tobacco dependence treatment. Subjects were contacted by
phone at 1, 3, and 12 months after discharge. Each subject received multiple calls
over a two-week period to obtain follow-up data. We recorded the date of each call,
and divided each month into 4 time blocks: Week 1, Week 2, Week 3, and Week
4 (days 22-31). Data are presented for the one-month follow-up in this abstract,
because contact rates were maximal. Data were analyzed with descriptive
statistics and generalized estimating equations (GEE) using SAS to account for
multiple calls/subject. Results: A total of 2049 phone calls were made to reach 769
subjects. Of these calls, 677 (33%) resulted in subject contact. Overall, 88% of all
subjects were contacted. The proportion of successful calls made at Weeks 1, 2, 3,
and 4 were, respectively, 34.4%, 30.8 %, 32.1%, and 34.4%. Using GEE modeling
with Week 4 as reference, the odds of a successful contact at Weeks 1, 2, and
3 were, respectively, 1.52 (p<0.001, 95% CI=[1.18 - 1.96]), 1.30 (p=0.024, 95%
CI=[1.01 - 1.66]), and 1.37 (p=0.007, 95% CI=[1.07 -1.76]). Conclusions: Time of
month affects likelihood of successful subject contact. This may reflect low-income
smokers’ improved financial position earlier in the month, although we did not ask
about this. Follow-up strategies for low-income smokers should include aggressive
follow-up throughout the month, perhaps with “front-loading” of calls earlier in the
month.

FUNDING: This research is supported by the American Cancer Society (ACS)
Grant RSGT-11-011-01-CPPB (awarded to Laura MacPherson)
JUSTIFICATION: This research is important to inform policy in the field of
substance use treatment because it emphasizes the importance of smoking
cessation as a treatment target.
CORRESPONDING AUTHOR: Elana Hoffman, Graduate Student, University of
Maryland College Park, Psychology, 2103 Cole Activities Building, College Park,
MD 20742, United States, Phone: 3016020355, Email: elana.hoffman85@gmail.
com
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THE EFFICACY OF A BRIEF INDIVIDUAL OR GROUP
INTERVENTION IN LIGHT AND INTERMITTENT SMOKERS
Beatriz Suro, B.A., Ishmael Lopez, B.A., José A. Cabriales, M.A.*, Katherine
Aguirre, M.A., Dessaray C. Gorbett, B.S., and Theodore V. Cooper, Ph.D., The
University of Texas at El Paso
Few studies assessing smoking cessation in light (≤10 cigarettes per day)
and intermittent smokers (nondaily smoking; LITS) exist. This study assessed
the efficacy of a brief smoking intervention for LITS in a predominantly Hispanic
sample. Smoking cessation predictors were also assessed. Participants were one
hundred thirty-eight college student and community LITS (78% Hispanic, 53%
male, Mage=35.91 SD= 15.64). Participants were randomly assigned to receive

FUNDING: NIH/National Cancer Institute R01CA141479
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JUSTIFICATION: These results suggest that efforts to contact low-income smokers
by phone may be more successful if the calls are placed earlier in the month.

assessed with two subscales of the Emotion Regulation Questionnaire (ERQ):
Reappraisal and Suppression. ERQ-Reappraisal was positively associated with
the following general responses to HWLs over the past month: namely, increased
attention to images, images stopping one from smoking, and changes in cessationrelated expectancies due to images (i.e., thinking about smoking risks, thinking
about quitting smoking, and thinking about benefits of quitting). ERQ-Suppression
was not significantly associated with any of these HWL responses. In individual
regression models, the following responses to HWLs were positively associated
with making a quit attempt: namely, increased attention to images, images
stopping one from smoking, and changes in smoking-related expectancies. The
interaction of ERQ strategy with response to HWLs was not significant in predicting
quit attempts. In summary, HWLs appear to achieve intended message more
effectively among those who use reappraisal strategies in emotion regulation,
while HWLs may be limited in effectiveness among those who use suppression
strategies. Results have implications for interventions targeting emotion regulation
deficits (e.g., mindfulness training), which may ultimately bolster response to
smoking cessation tools such as HWLs and improve quit rates.

CORRESPONDING AUTHOR: Steven Bernstein, MD, Yale School of Medicine,
464 Congress Ave., Suite 260, New Haven, CT 06519, United States, Phone:
2037373574, Email: steven.bernstein@yale.edu
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CORTISOL, MENSTRUAL PHASE AND RESPONSE TO NICOTINE
AMONG FEMALE SMOKERS
Eileen Huttlin*, Nicole Tosun, M.S., Alicia Allen, M.P.H., Ph.D., Sharon Allen, M.D.,
Ph.D., and Mustafa al’Absi, Ph.D., Tobacco Research Programs, University of
Minnesota
Previous research indicates that stress may increase cigarette craving and
smoking pleasure, and some reports suggest that cortisol may modulate a
smoker’s response to nicotine. The present study analyzes the relationship
between salivary cortisol levels with subjective responses to nicotine among
female smokers during ad libitum smoking. We hypothesize that higher cortisol
levels will be associated with increased positive and decreased negative subjective
responses to nicotine in both phases of the menstrual cycle. Females aged 18-40
who smoked at least 5 cigarettes per day, reported regular menstrual cycles and
were not taking oral contraceptives or psychotropic medications were recruited.
Participants completed two identical weeks of testing, one during the follicular
phase (F) and one during the luteal phase (L) of the menstrual cycle. On day 2 of
each testing week, participants self-collected salivary cortisol samples at specific
times throughout the day and completed a nicotine response lab session. This lab
session involved administration of nicotine nasal spray and completion of surveys,
specifically the Subjective State Scale (SSS) and Visual Analog Scale (VAS), to
assess subjective response to nicotine. Ad libitum smoking was allowed during
this day. Descriptive statistics and correlation coefficients were computed using
SAS 9.2. Participants (n=99) were 29.1± 6.9 years old and smoked an average of
12.3± 5.5 cigarettes per day. During the F phase, higher morning salivary cortisol
levels were significantly associated with decreased negative affect and decreased
withdrawal scores in response to the nicotine nasal spray (r= -0.212, p=0.034
and r= -0.295, p=0.003, respectively). This was not seen in the L phase (p>0.05).
Results from this analysis indicate that the association between salivary cortisol
and subjective response to nicotine varies by menstrual phase. Therefore, cortisol
may play a role in the phase effects on smoking cessation previously reported.
Additional research is warranted to evaluate how these observations may apply to
smoking cessation efforts in premenopausal women.

FUNDING: Funding through NCI grant R01-CA167067 (PI: Thrasher).
JUSTIFICATION: In addition to guiding potential clinical interventions to augment
standard smoking cessation counseling (i.e., those addressing emotion regulation
skills), findings add to our understanding of the impact of pictorial health warning
labels, an important public health tool for tobacco control.
CORRESPONDING AUTHOR: Amanda Mathew, Ph.D., Postdoctoral Fellow,
Medical University of South Carolina, Department of Neurosciences, 96 Jonathan
Lucas St., Charleston, SC 29425, United States, Phone: 843 792-1414, Email:
mathea@musc.edu

POS3-122

A SELF-REPORT SCALE TO MEASURE THE EFFECT OF
NICOTINE ON REWARDING EVENTS
John R. Hughes, M.D.*1, Peter W. Callas, Ph.D.1, James R. Fingar, M.D.1, Stacey
C. Sigmon, Ph.D.1, Jean-Francois Etter2, and Alan J. Budney, Ph.D.3, 1University of
Vermont, 2University of Geneva, 3Geisel School of Medicine at Dartmouth
In nonhumans, nicotine administration increases and nicotine withdrawal
decreases the reinforcing effects of non-drug reinforcers. To test whether these
results occur in humans, a self-report scale to measure the reinforcing effects
of various activities would be helpful. Although there are many scales that ask
about anhedonia (i.e., decreased pleasure from events), these sample only a few
events, fail to include more recent activities (e.g., various social media), and ask
about traits not states. We used prior scales and other methods to develop a list
of 476 possible rewarding events. Qualitative work reduced this list to 99 activities
based on frequency, clarity of questions, overlap in descriptions, floor and ceiling
effects, etc. We then asked 182 current and former smokers to rate each activity
on a 5 point Liking scale, and on a 5 point Wanting Scale (or visa versa), and on
a 5 point Frequency scale on three occasions with a mean of 3.5 days between
ratings. Factor analysis indicated 10 factors (alcohol/drug use, amusements, food
consumption, hobbies, media-related, sexual, social connections, socializing,
solitary relaxing, and sports) and 1 individual event (smoke tobacco). The Liking
Scale had high internal consistency (Cronbach alphas > 0.92) and test-retest
reliability (ICCs > 0.87). The median time to complete the Liking Scale was 4.3
minutes. Similar results occurred with the Wanting Scale. Construct validity was
tested by the correlation between Liking and Wanting scores (r > 0.86) and between
Liking or Wanting vs frequency of the event (r > 0.36). Further work is needed
to examine the validity of the scale by assessing concordance with anhedonia
scales and operant measures of reinforcer efficacy. We believe this brief, updated
scale will be useful in testing whether nicotine administration increases, or nicotine
withdrawal decreases, the rewarding effects of various human activities.

FUNDING: NIH/NIDA R01-DA008075 NIH/NIDA/OWHR P50-DA033942 NIH/
NCRR M01RR00400 NIH/NCRR 1UL1RR033183 NIH/NCATS 8UL1TR00011
Minnesota Medical Foundation Student Research Grant
JUSTIFICATION: The results from this study inform clinicians that the relationship
between cortisol and response to nicotine differs between phases of the menstrual
cycle, suggesting that cessation attempts may be more effective at certain times
during the cycle.
CORRESPONDING AUTHOR: Eileen Huttlin, BS, University of Minnesota, 717
Delaware St. SE, Minneapolis, Minnesota 55414, United States, Phone: 701-5407793, Email: huttl004@umn.edu
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EMOTION REGULATION, SMOKER PERCEPTION OF HEALTH
WARNING LABELS, AND QUIT ATTEMPTS
Amanda R. Mathew*1, Erika N. Abad-Vivero2, Brett Froeliger1, and James F.
Thrasher2, 1Department of Neurosciences, Medical University of South Carolina,
2
Arnold School of Public Health, University of South Carolina

FUNDING: Funded by NIDA grant DA-031687
JUSTIFICATION: This scale will be useful to tests of whether nicotine administration increases or nicotine withdrawal decreases the rewarding effects of non-drug
rewards

Pictorial health warning labels (HWLs) that depict consequences of smoking
on cigarette packaging are an important public health tool for tobacco control.
However, limited research has explored individual differences in smokers’ response
to HWLs. Emotion regulation is one individual difference factor relevant to tobacco
use and cessation. In the current study, we examined the relationship between
emotion regulation strategy, response to HWLs, and attempts to quit smoking.
Data were drawn from a large, international sample of smokers participating in a
study on cigarette warning label policy (N=851). Emotion regulation strategy was

CORRESPONDING AUTHOR: John Hughes, University of Vermont, Dept
Psychiatry, UVM, UHC, Mailstop 482, Burlington, VT 05401, United States, Phone:
8026569610, Email: john.hughes@uvm.edu
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assistance with 23% of providers reported giving written cessation information to
their patients, while only 10% of patients reported receiving quitting information
from their provider. Similarly, providers estimated that they referred 18% of their
patients to the NYS Quitline, but only 9% of patients reported receiving a Quitline
referral. Providers reported that they give cessation medication prescriptions to
12% of patients, but only 2% of their patients report receiving a prescription. Our
data illustrate two important findings: Provider adherence to the PHS guidelines
must be improved; and Providers’ self-reports of adherence may be positively
biased such that multiple sources of data are needed to accurately assess provider
delivery of tobacco treatment.

HOOKAH USE PREDICTS CIGARETTE USE PROGRESSION
AMONG LESS THAN DAILY COLLEGE SMOKERS
Neal Doran, Ph.D. and Mark G. Myers, Ph.D., VA San Diego Healthcare System
and U.C. San Diego
Hookah use is increasingly common among college students in the US.
Previous studies have documented prevalence and characteristics of use, yet
little is known regarding the relationship between hookah and cigarette use.
Since hookah is a particularly high nicotine content tobacco product, the added
exposure to nicotine may accelerate the uptake of cigarettes. In the present study
we examined whether hookah use predicted progression from less-than-daily to
daily smoking among a sample of college students. Students were recruited for
a longitudinal study of college smoking self-change. The full sample consisted
of 324 students, of whom 190 were less-than-daily smokers (LITS). Of the 190
baseline LITS, 154 (81%) completed the 6-month interview and were included in
the present analyses. The sample averaged 19.7 (1.44) years of age and included
68 females (44%), 37% Asian and 30% Non-Hispanic White participants. Current
hookah use (any use in past 30 days) was reported by 38% of participants at the
baseline interview. Hookah users and non-users did not differ significantly by age,
gender, ethnicity, cigarette or alcohol use at baseline (all p’s >.13). We examined
whether baseline current hookah use predicted progression to daily smoking at
the 6 month follow-up after accounting for ethnicity and number of cigarettes in the
month prior to baseline. The overall logistic model was significant (p < .001) and
current hookah use was the strongest predictor of progression to daily smoking
(OR =4.54; p = 0.002, 95% CI = 1.73 - 11.92). Next, we conducted a multiple
regression predicting change in smoking days per month from baseline to 6 month
follow-up. Again, the overall model was significant (p < .001) and hookah use was
a significant predictor of change in days smoking (B = 4.35, p =.012, 95% CI = .99
-7.72). Results from this study indicate that hookah use is a significant predictor of
cigarette smoking progression among a sample of LITS college smokers. To our
knowledge these are the first prospective data demonstrating this relationship.
These findings suggest a need for developing strategies to prevent hookah use
among college students.

FUNDING: NCI R01CA162035
CORRESPONDING AUTHOR: Jamie Ostroff, PhD, Memorial Sloan-Kettering
Cancer Center, 1275 York Avenue, New York, NY 10022, United States, Phone:
646.888.0041, Email: ostroffj@mskcc.org
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DEVELOPMENT OF A BRIEF, TABLET COMPUTER INTERVENTION
TO MOTIVATE TOBACCO QUITLINE USE AMONG SMOKERS IN
SUBSTANCE ABUSE TREATMENT
Richard A. Brown, Ph.D.*, Jacki Hecht, R.N., M.S.N., Erika Litvin Bloom, Ph.D.,
Haruka Minami, Ph.D., Stephen V. Matsko, B.S., Ana M. Abrantes, Ph.D.,
Christopher W. Kahler, Ph.D., Steven J. Ondersma, Ph.D., and Lawrence H. Price,
M.D., Alpert Medical School of Brown University/Butler Hospital
The estimated prevalence of cigarette smoking among individuals in substance
use disorder (SUD) treatment is > 70%; yet, the availability of smoking cessation
services in SUD treatment settings remains limited. In Phase 1 of the current study,
we conducted qualitative interviews with 19 smokers in SUD treatment to inform
the development of a brief, tablet computer intervention to motivate engagement
in tobacco quitline use (TIME-TQ). In Phase 2, we developed a prototype of
TIME-TQ and delivered it to 10 smokers in SUD treatment. Phase 1 interview
topics included pros and cons of smoking, benefits and barriers to quitting, life
priorities and values, and familiarity with and receptivity to a referral to a tobacco
quitline. Phase 1 participants reported barriers to quitting similar to the general
population of smokers, but had additional concerns about jeopardizing abstinence
from alcohol and other drugs. Most (14 of 19; 73.7%) were not familiar with the
local tobacco quitline. After providing a brief description of the quitline and sharing
information about barriers to quitting, 14 of 19 (73.7%) reported that they would
consider using the quitline if they decided to make a quit attempt and 10 of 19
(52.6%) expressed an interest in a referral to the quitline upon discharge from SUD
treatment. Results of Phase 2 piloting of the TIME-TQ with 10 smokers indicated
high levels of acceptability and satisfaction. For example, Phase 2 participants
reported that TIME-TQ was interesting, relevant, respectful, and helpful (M
= 4.25-4.88 on 5-pt scale with 1= not at all and 5= very much). Additionally,
participants reported significant increases in self-reported likelihood of quitting
within the next 30 days (M = 35.1 to 44.2, t(9) = -2.61, p = .03) and perceived
importance of quitting (M = 65.5 to 79.5, t(9) = -3.92, p = .003) on 100-pt visual
analogue scales administered before and after the intervention. Finally, among
Phase 2 participants, 4 of 10 (40%) accepted a tobacco quitline referral following
the intervention. After finalizing the TIME-TQ, we will conduct a randomized
controlled trial of this intervention vs. a computer tablet nutrition control.

FUNDING: Supported by grants 10RT-0142 and 12RT-0004 from the California
Tobacco Related Disease Research Program.
JUSTIFICATION: Provides evidence for importance of addressing college student
hookah use
CORRESPONDING AUTHOR: Mark Myers, VA San Diego, 3350 La Jolla Village
Drive, San Diego, CA 92161, United States, Phone: 858 642-3436, Email:
mgmyers@ucsd.edu
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PROVIDER AND PATIENT REPORTS OF PROVIDER ADHERENCE
TO PHS GUIDELINES FOR TOBACCO CESSATION
Bharat Narang, M.P.H.1, Sarah Borderud, M.P.H.1, Deanna Jannat-Khah, M.S.P.H.2,
Yuelin Li, Ph.D.1, Jamie Ostroff, Ph.D.*1,3, and Donna Shelley, M.D., M.P.H.2,3,
1
Memorial Sloan-Kettering Cancer Center (MSKCC), 2New York University School
of Medicine (NYUSOM), 3Multiple Principal Investigators

FUNDING: Supported by grant 1 R34 DA034312 from the National Institute on
Drug Abuse to Richard A. Brown.

Provider adherence to the PHS Guidelines for Treating Tobacco Use and
Dependence is highly variable and accurate assessment is essential for
measuring quality of tobacco treatment care delivered in clinical settings. As part
of an ongoing cluster-randomized trial, we conducted a modified, 15-item Patient
Exit Interview (PEI; Pbert, 1999) to 292 patients in three public dental clinics. The
PEI assessed patients’ report of tobacco cessation interventions (5A’s) received
from their dental care provider. We also created a parallel survey for collection
of providers’ report of 5A’s delivery. Providers were asked what percentage of
their patients they delivered each of the 5A’s on a 5-category response scale:
<20%, 21-40%, 41-60%, 61-80%, and >80%. Our weighted average data show
that provider adherence to the 5A’s is inadequate. Providers reported asking 51%
of their patients about their tobacco use and roughly equal percent of patients
reported being asked (52%) about their tobacco use. Conversely, providers
reported that they advise 60% of current tobacco users to quit smoking, whereas
only 43% of current tobacco users reported being advised to quit. Providers
reported that they assess 52% of their patients’ readiness to quit, but only 32% of
patients reported that their quitting readiness was assessed. Guideline adherence
and provider-patient concordance decrease even further for delivery of cessation

JUSTIFICATION: Given that > 70% of individuals in substance abuse treatment
are cigarette smokers and smoking cessation is only infrequently addressed in
the course of their treatment, the development of a highly disseminable, brief
computer tablet intervention to motivate quitting smoking would have high public
health significance.
CORRESPONDING AUTHOR: Richard Brown, Ph.D., Professor, Alpert Medical
School of Brown University/Butler Hospital, Psychiatry and Human Behavior,
Butler Hospital, Providence, RI 02906, United States, Phone: 4014878315, Fax:
4014556424, Email: richard_brown@brown.edu

207

548

Poster Session 3 • Friday, February 7, 2014 • 5:15 p.m.–6:45 p.m.
POS3-126

group were more likely to be female (p < 0.001), single (p < 0.001), unemployed
or on disability leave (p < 0.001), and have fewer years of formal education (p
< 0.001). In terms of chronic medical illness, the MH+ group had poorer overall
medical profiles, including higher prevalence of cardiovascular disease (p < 0.05),
higher cholesterol and blood pressure (p < 0.001), respiratory problems (p < 0.01),
gastrointestinal issues (p < 0.001), endocrine problems (p < 0.05), arthritis (p <
0.001), and chronic pain (p < 0.001). Conclusions: Treatment seeking smokers with
a history of mental illness had poorer sociodemographic and medical profiles as
compared to those without. As a result, cessation success and treatment options
(e.g., financial resources for pharmacotherapy) may be impacted. Clinicians need
to be aware of this unique profile of smokers, and better coordination of smoking
cessation efforts and mental health treatment is warranted to assist this population
in their cessation efforts.

DIFFERENTIAL EFFECTS OF SMOKING CESSATION
COUNSELING AND MEDICATION COMPLIANCE BY RACIAL
GROUPS: IMPLICATIONS FOR TREATMENT
K.L. Cropsey*1, A. Lahti1, C.B. Clark1, P.S. Hendricks1, L. Trent2, and E.N. Stevens3,
1
University of Alabama at Birmingham; 2University of Mississippi; 3Northern Illinois
University
African American smokers prefer behavioral interventions over pharmacotherapy
for smoking cessation and have lower abstinence rates compared to White
smokers, although few studies have directly compared racial groups on smoking
cessation. The goal of this project was to determine if four sessions of standard
behavioral counseling plus 12 weeks of bupropion would be differentially effective
to aid smoking cessation for African American vs. White smokers under community
corrections supervision. We randomized 500 smokers to either bupropion plus
four sessions of behavioral counseling or bupropion plus brief physician advice
to quit smoking. Our sample was comprised primarily of African American (68%)
men (67%) who were 37.4 (SD =11.3) years of age and smoked 14.8 (SD=9.5)
cigarettes/day. We obtained low quit rates across all time points (average of 4.5%
seven-day point prevalence abstinence at any period), suggesting that neither
intervention was particularly effective. We found a significant three-way Race X
Treatment X Time interaction, such that African Americans who received bupropion
plus counseling had increasing quit rates across time relative to the other groups.
In addition, we also found a significant three-way Race X Medication Compliance
X Time interaction, such that African Americans who reported greater medication
compliance had higher biochemically confirmed cessation (CO < 2 ppm) across
time compared to similarly compliant Whites (end-of-treatment 12-week cessation
rates of 12% vs. 6%; Wald Chi-Square=126.3; p<0.001). The results from this
trial suggest three important findings: (1) standard behavioral counseling in
combination with bupropion was more effective for African Americans relative
to Whites; (2) similar to previous studies, medication compliance is extremely
important for smoking cessation and suggests an important therapeutic target
(increasing medication compliance) for improving cessation rates; and (3) African
American smokers who are complaint with medications can achieve, and indeed,
exceed smoking cessation rates of similarly compliant White smokers.

FUNDING: The project was funded thanks to the Heart and Stroke Foundation of
Ontario
JUSTIFICATION: Prepare clinicians for the difficult profiles that accompany
community dwelling treatment seeking smokers, particularly those with a history
of mental illness.
CORRESPONDING AUTHOR: Matthew Clyde, M.Sc, PhD Candidate, University
of Ottawa, Psychology, 420 Gloucester, Ottawa, ON K1R 7T7, Canada, Phone:
1-514-688-3495, Email: mclyd102@uottawa.ca
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BEHAVIORAL COUPLES THERAPY FOR SMOKING CESSATION: A
RANDOMIZED PILOT STUDY
Patricia A. Cioe*1, Heather LaChance2, Erin Tooley1, Suzanne Colby1, Christopher
W. Kahler1, and Timothy J. O’Farrell3, 1Brown University, 2National Jewish Health,
Denver, 3Harvard University
BACKGROUND: Behavioral couples therapy (BCT), a manualized couples
intervention for substance abuse, has been found to improve long-term continuous
abstinence rates for up to two years post-intervention in alcohol- and other
substance-dependent populations, but has not been tested for smoking cessation.
The goal of the current study was to test the efficacy and feasibility of a BCT
intervention for cohabiting couples in which one partner smoked. METHODS:
Forty-nine smokers (smoking at least 10 cigarettes per day) with non-smoking
partners were randomly assigned to receive either a traditional, individuallydelivered smoking cessation intervention (IND) or a social support smoking
cessation intervention (BCT-S). The heterosexual couples were either married
or cohabiting for a period of at least one year. We included only partners who
had never smoked or had not used tobacco in the past five years. All participants
attended seven 60-minute weekly sessions and received 8-weeks of nicotine
replacement therapy via transdermal patch. In the BCT-S arm, couples completed
an I Quit contract together and participated in couples exercises designed to
support the quit attempt. Participants in the IND arm received individual smoking
cessation counseling based on federal guidelines along with relaxation training.
Participants were followed for 6 months post-treatment. RESULTS: Enrolled
smokers were 67% male, 88% White, 26.5% college graduates. Mean age was
42.8, cigarettes smoked daily averaged 18.1, and mean FTND score was 4.9.
Mean number of sessions attended was 6.1 in both conditions. Biochemicallyverified cessation rates were 40.9%, 50%, and 45% in the BCT-S arm and 59.1%,
50%, and 55% in the IND arm, at end of treatment, 3-months, and 6-months,
respectively. Abstinence rates did not differ significantly between treatment arms
at any time point (all p > .05). CONCLUSIONS: Although we found no significant
differences in abstinence rates across intervention groups, cessations rates were
high and were maintained over time. The results indicate that BCT is feasible in
smoking cessation treatment. Further research is warranted.

FUNDING: This study was supported through NIH/NCI funding R01CA141663.
JUSTIFICATION: This study can help explain smoking cessation treatment
disparities and ways to tailor treatment to more effectively treat African American
smokers.
CORRESPONDING AUTHOR: Karen Cropsey, Psy.D., Associate Professor,
University of Alabama at Birmingham, Psychiatry, 1720 7th Ave S., Birmingham,
AL 35294, United States, Phone: 205-975-4204, Email: kcropsey@uab.edu
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SOCIODEMOGRAPHIC AND MEDICAL ILLNESS PROFILES IN
TREATMENT SEEKING SMOKERS: THE IMPACT OF MENTAL
HEALTH.
Matthew Clyde, M.Sc.*1, Brigitte Corran, B.Sc.2, Andrew Pipe, M.D.2, Robert Reid,
Ph.D., M.B.A.2, Charl Els, M.D.3, and Heather Tulloch, Ph.D.2, 1Department of
Clinical Psychology, University of Ottawa, 2Minto Prevention and Rehabilitation
Centre, University of Ottawa Heart Institute, 3Faculty of Medicine and Dentistry,
University of Alberta
Objectives: Smoking is more common in disadvantaged groups, particularly in
those with a history of mental illness. These individuals also have higher rates
of smoking compared to the general population. Using data from a randomized
control trial in treatment seeking smokers, we investigated differences in
sociodemographic and medical illness profiles between smokers with current or
previous (MH+) and those without a history of mental illness (MH-). Methods:
Treatment seeking smokers (aged 18+) were recruited via the University of Ottawa
Heart Institute (UOHI) Smoking Cessation Clinic and media advertisements in the
community. At baseline, participants provided sociodemographic and medical
information, and were assessed for current or previous psychiatric illness using
the Mini International Psychiatric Interview (MINI 5.0). Chi-square analyses were
performed to determine group differences (MH+ vs. MH-). Results: 737 smokers
(M age = 48.6; 53.7% male) met the inclusion criteria (smoke >10/day, no use of
smoking cessation medications in last 72 hours, willing to make quit attempt in
next 2-4 weeks). 59.8% of our sample had a history of mental illness. The MH+

FUNDING: This study was funded by the National Institute on Drug Abuse R01
DA021265 (Dr. LaChance). This work was partially funded by NIDA T32 DA016184
(Dr. Cioe).
JUSTIFICATION: Most smokers relapse within the first 5 months after initiating
quitting - behavioral couples therapy has the potential to improve long-term
abstinenece rates
CORRESPONDING AUTHOR: Patricia Cioe, Ph.D., Postdoctoral fellow, Brown
University, Center for Alcohol and Addiction Studies, 121 South Main Street,
Providence, RI 02903, United States, Phone: 401-741-3584, Email: Patricia_
Cioe@brown.edu
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reduce the number of cigarettes they smoke substantially. These effects were not
maintained over time and indicate that even for a reduction goal, using varenicline
for longer periods of time may be warranted. These data also indicate that
successful cigarette reduction is associated with greater self-efficacy for quitting
and therefore may be a useful intermediate step in the quit process.

SMOKING PATTERNS AND EFFECTS AMONG LITTLE CIGAR AND
CIGARETTE DUAL USERS
Bartosz M. Koszowski*, Jennifer L. Potts, Lauren Viray, Zachary R. Rosenberry,
and Wallace B. Pickworth, Battelle Memorial Institute, Baltimore Health and
Analytics

FUNDING: This study was supported by a Global Research Award for Nicotine
Dependence (GRAND) grant (WS777117), an independent competitive grants
program sponsored by Pfizer, Inc. awarded to the first author.

Introduction: There has been a substantial increase in the use of little cigars
(LC) over the past 5 years. Some people continue to smoke cigarettes (CG) as
well as use the little cigar products. In this study we compared puffing parameters,
physiologic effects, and nicotine plasma levels and subjective effects of CG and
LC smoking. Methods: Nine daily smokers (7 men) participated in the study.
Participants were self-identified dual users that smoked cigarettes daily and a
little cigar product at least once a week. Volunteers reported to the lab for two
experimental sessions separated by at least 24 hours. In one session they smoked
their usual brand of cigarette and in the other they smoked a Winchester Little
Cigar (84mm, 0.9g, filtered). Puffing patterns as well as physiological measures
were recorded and blood for nicotine assay was collected. Results: Participants’
average age was 50±8.4; average FTND score was 6.9±1.5. All smoked an
average of 19±3.2 CG per day and 50% smoked LC daily. The laboratory smoking
of CG and LC was similar. Average mass of tobacco smoked was 0.7±0.1 and
0.6±0.1g, respectively. The number of puffs to consume CG averaged: 15±4.0 and
to consume LC: 12±3.0. The average time to smoke was 319±94 and 286±106sec.,
respectively. No statistically significant differences were observed for puff volume:
53±7.6 and 42±18mL, respectively. However, the average total puff volume was
significantly (p<0.01) higher for CG: 769±168 than for LC: 454±91mL. Finally, the
average puff duration, puff velocity as well as average interpuff interval for both
CG and LC were similar: 2.2±0.7; 27±6.3; 21±6.4 and 1.9±0.4sec., 23±7.6mL/
sec; 23±11sec., respectively. Both products smoking resulted in similar CO boost:
6.0±3.1ppm during CG and 6.7±4.5ppm during LC smoking. Neither product
significantly changed heart rate or blood pressure. Nicotine plasma levels are
pending analyses. Conclusions: These data suggest that in a laboratory setting
LC are smoked very similarly to CG. Smoking either CG or LC exposes the
user to tobacco related toxins, including carcinogens and cause similar heath
consequences.

JUSTIFICATION: These data indicate that smokers not yet ready to quit are willing
to and able to use varenicline to reduce their smoking and increase their selfefficacy for quitting.
CORRESPONDING AUTHOR: Marc Steinberg, Ph.D., Assistant Professor,
Rutgers Robert Wood Johnson Medical School, Psychiatry, 317 George Street,
New Brunswick, NJ 08901, United States, Phone: 732-235-4341, Email: marc.
steinberg@rutgers.edu
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A COMPARISON OF REPORTING AND PARTICIPANT
CHARACTERISTICS IN RANDOMIZED CONTROLLED TRIALS AND
LABORATORY-BASED STUDIES INVESTIGATING VARENICLINE
Courtney A. Motschman*, Julie C. Gass, M.A., Jennifer M. Wray, M.A., Lisa J.
Germeroth, M.A., Nicolas J. Schlienz, M.A., Diana A. Hamilton, Faith E. Moore,
Jessica D. Rhodes, M.A., Stephen T. Tiffany, Ph.D., and Larry W. Hawk, Ph.D.,
University at Buffalo, The State University of New York
Randomized-controlled trials (RCTs) have established varenicline as an
efficacious medication for smoking cessation, and many laboratory studies have
examined the processes by which varenicline may exert its clinical effects. The
applicability of RCT findings to the general population of smokers wishing to
quit smoking and the validity of findings from laboratory studies with regard to
the clinical efficacy of varenicline depend on the recruiting criteria and sample
characteristics of these studies. We reviewed empirical studies that examined
the effects of varenicline (vs. placebo) among adult smokers. RCTs administered
varenicline for at least 11 weeks after a target quit date and focused on long-term
cessation and safety/tolerability. Laboratory mechanistic-process studies (LMPs)
typically had shorter treatment duration and focused on basic processes (e.g.,
craving, cognitive performance, pharmacokinetics). Reviewers identified 15
RCTs (avg n = 465) and 28 LMPs (avg n = 48) and extracted eligibility criteria
and participant characteristics. Several statistically and clinically meaningful
differences emerged. LMPs reported less than half as many inclusion/exclusion
criteria as RCTs (10 vs. 25). However, this difference may be due to deficiencies
in reporting among LMPs (e.g., 36% reported n screened, c.f., 93% of RCTs),
rather than the use of less restrictive exclusion criteria. Importantly, LMPs and
RCTs differed markedly in participants’ motivation to quit smoking. RCTs more
often reported excluding smokers who were not motivated to quit (67% vs. 25%),
whereas a third of LMPs explicitly recruited smokers who were not motivated
to quit (36% vs. 0%). Participants in LMPs were also younger, had lower BMIs,
smoked fewer cigarettes per day, and had lower scores on the FTND than those
in RCTs. These findings suggest that LMPs deviate from RCTs in ways that may
compromise our understanding of the mechanisms through which varenicline
aids smoking cessation. In addition, both LMPs and RCTs restrict their samples
such that they limit generalizability. Recommendations for selection and reporting
standards in clinical research on smoking interventions will be addressed.

FUNDING: This work was supported by the National Institutes of Health under
grant 1R01CA158045-01A1.
JUSTIFICATION: Inform public health and policy about cigarette and little cigars
smoking patterns
CORRESPONDING AUTHOR: Bartosz Koszowski, Ph.D., Scientific Researcher,
Battelle Memorial Institute, Baltimore Health and Analytics, 6115 Falls Road,
Baltimore, MD 21209, United States, Phone: 4103722746, Fax: 4103776802,
Email: koszowskib@battelle.org
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VARENICLINE FOR SMOKING REDUCTION IN SMOKERS NOT
YET READY TO QUIT
Marc L. Steinberg, Ph.D.*1, Jill M. Williams, M.D.1, and Shou-En Lu, Ph.D.2,
1
Rutgers Robert Wood Johnson Medical School; 2Rutgers School of Public Health
Introduction: Varenicline has demonstrated efficacy for quitting smoking.
Its agonist and antagonist effects also suggest that it would be efficacious for
reducing cigarettes per day in smokers not yet ready to quit. Methods: In a doubleblind, randomized clinical trial, smokers (N=53) were randomized to receive
either 28-days of varenicline plus brief counseling or 28-days of placebo plus
brief counseling. They were instructed to reduce their cigarettes per day with the
goal of reducing by 50% from baseline to end-of-treatment (28 days). Results: At
end-of-treatment, patients taking varenicline smoked significantly fewer cigarettes
per day and had significantly lower carbon monoxide levels compared to those
taking placebo; however, when substituting baseline cigarettes per day for missing
data, this effect was no longer significant. Those who reduced their cigarette
intake by at least 50% and those who reduced their carbon monoxide levels by
at least 50% showed significantly greater self-efficacy at end-of-treatment than
did those who did not achieve these goals. As compared to those taking placebo,
those taking varenicline had significantly lower levels of nicotine dependence at
end-of-treatment. There were no differences in groups with respect to meeting a
goal of 50% cigarette reduction or in number of quit attempts. Conclusions: These
data indicate that while taking varenicline for a brief time, participants are able to

FUNDING: No Funding
JUSTIFICATION: This review directly addresses the applicability of laboratorybased studies of the clinical efficacy of varenicline to the clinical outcome literature.
CORRESPONDING AUTHOR: Stephen Tiffany, Ph.D., Chair, Department of
Psychology, University at Buffalo, SUNY, Psychology, 206 Park Hall, Buffalo, NY
14260, United States, Phone: +1 716-645-0244, Email: stiffany@buffalo.edu
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to effectively address tobacco. This session will describe a 90-day, tobacco free,
dual-diagnosis, inpatient treatment program that has fully integrated tobacco into
substance abuse and mental health treatment, addressing it as seriously and in
the same fashion as other drugs of abuse. The author will discuss how tobacco
is incorporated into several evidence-based treatment approaches utilized in the
program. Outcome data obtained on 140 patients (86% using tobacco daily on
admission) during a one year follow-up after treatment provide evidence that fully
integrating the concept of tobacco cessation in a tobacco free environment for
people with mental illness in substance abuse treatment helps move them in their
stage of change regarding tobacco use and improves overall outcomes related to
their substance abuse.

SEX-SENSITIVE COMT GENOTYPE EFFECTS ON RESPONSE
TO OVERNIGHT ABSTINENCE AND INTRAVENOUS NICOTINE
DELIVERY
Elise E. DeVito, Ph.D.*, Aryeh I. Herman, M.S.C.P., Psy.D., and Mehmet Sofuoglu,
M.D., Ph.D., Yale University School of Medicine
COMT (rs4680) Val158Met, a functional polymorphism with well-established
sexually-dimorphic effects on dopamine levels, has been proposed to contribute
to sex differences in addiction. We investigated the influences of sex and COMT
genotype on response to intravenous (IV) nicotine delivery. Non-treatmentseeking nicotine dependent individuals (N=182) received two intravenous
doses of nicotine (0.5 and 1.0 mg/70 kg) as well as an intravenous delivery of
saline placebo, following biochemically-confirmed overnight nicotine abstinence.
Subjective drug effects and vital statistics were collected at pre-infusion baseline
and at multiple intervals during the nicotine administration testing session.
Cognitive measures and self-reported measures of withdrawal and craving
were collected at baseline and at the end of the testing session. Sex-sensitive
effects of COMT genotype were observed across several modalities of IV nicotine
response. Relative to women with at least one Met allele, women with the Val/
Val genotype reported greater nicotine withdrawal and craving symptoms, as well
as more robust subjective effects of nicotine. In addition, women with the Val/Val
genotype performed worse than Met-carrier women on a measure of sustained
attention (CPT) following overnight abstinence from nicotine. In contrast, COMT
genotype did not significantly affect men’s subjective or cognitive responses to
acute nicotine administration or overnight abstinence, on these measures. COMT
genotype significantly effected both men’s and women’s physiological responses
to IV nicotine, but did so in a sex-sensitive manner; with Val/Val women and Met
men showing greater physiological reactivity (heart rate) to IV nicotine relative to
their same-sex peers of the opposing genotype. These findings provide evidence
of several genetically moderated mechanisms by which women with the Val/Val
genotype display enhanced sensitivity to nicotine withdrawal and delivery. Future
research should assess whether the Val/Val genotype in women contributes to
greater vulnerability to initiation or maintenance of smoking behaviors through
these mechanisms.

FUNDING: State of Colorado
JUSTIFICATION: The evidence presented in this paper will inform the design and
implementation of tobacco cessation treatments for addiction care settings, as well
as policies related to the large-scale adoption of these treatments.
CORRESPONDING AUTHOR: Yvonne Hunt, NIH/NCI, 9609 Medical Center Dr,
Rm 3E534, Rockville, MD, DC 20850, United States, Phone: 2402766975, Email:
huntym@mail.nih.gov
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EVOLUTION OF QUITLINES: EVIDENCE FOR EXISTING SERVICES
AND GAPS IN RESEARCH
Susan M. Zbikowski, and Alere Wellbeing
The first quitline (QL) in the US, the California Helpline, became operational
over 20 years ago. Today, there is a network of QLs available (1-800-QuitNow) that
provides free, public access to QL services in every state, the District of Columbia,
and two US territories (Guam, Puerto Rico). In addition to publically funded QLs,
numerous health plans and employers sponsor private QLs. QLs have evolved
beyond delivering only phone-based tobacco cessation counseling. Many QLs
today include FDA approved cessation medications, self-help guides, web-based
and text messaging (SMS) programs, emailing with a coach, and use a variety of
social media (e.g., Twitter, Facebook). In addition, QLs are embedded in complex
state and federal tobacco control policies (including promotional campaigns, state
and federal taxes on tobacco, and smoking bans) which further encourage quit
attempts and support cessation. Based on data from the recent North American
Quitline Consortium (NAQC) annual survey, over 440,000 smokers received
counseling through a state tobacco QL and quit rates are nearly 30% (among
survey responders). Numerous meta-analyses also have demonstrated QLs are
effective (2006 Cochrane Review, 2008 PHS Clinical Practice Guidelines). The
growing body of QL-related research has shown (1) phone- based counseling is
effective alone and in combination with cessation medications, (2) a dose response
for counseling and cessation medications with more calls and more medications
resulting in improved cessation outcomes, (3) free medications, tobacco taxes,
and smoke-free policies drive calls to QLs, and (4) mixed results for web-based
services. Due to budget pressures and consumer demand, state program officials
need to continuously modify and re-define what a QL provides. Thus, QL services
often change or new services become available with insufficient scientific evidence.
It is important for researchers to understand what is considered standard practice
among QLs and what research is needed to advance this type of public service.
This talk will review the evolution of QLs in the US, services available, evidence
supporting available services, and research gaps.

FUNDING: R01 DA12690 R01 DA12849 R03 DA027474 K12 DA00167 K12
DA031050 Veterans Administration Mental Illness Research, Education and
Clinical Center (MIRECC)
JUSTIFICATION: Understanding sex differences in the genetic (COMT) effects on
response to short-term nicotine abstinence or acute nicotine administrating may
aid development of individualized treatments for nicotine dependence.
CORRESPONDING AUTHOR: Elise DeVito, Ph.D., Associate Research Scientist,
Yale University School of Medicine, Psychiatry, 1 Church Street, New Haven, CT
06510, United States, Phone: 203-737-4882, Email: elise.devito@yale.edu
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INTEGRATING TOBACCO INTO SUBSTANCE ABUSE TREATMENT
IMPROVES OUTCOMES
Elizabeth B. Stuyt, M.D.*, Department of Psychiatry, University of Colorado,
Colorado Mental Health Institute at Pueblo

FUNDING: No funding

The majority of clients in substance abuse treatment use tobacco on a
daily basis; have high rates of tobacco-related illnesses and mortality; and are
interested in quitting tobacco use. However, most substance abuse treatment
programs fail to provide tobacco dependence treatment. In reality, most people
do not consider seeking substance abuse treatment until they experience serious
consequences from their substance use. In addition, most people find it difficult
to make a decision to quit using a substance, while they are actively using it. For
these reasons patients in substance abuse treatment often continue using tobacco
while they are attempting to quit other substances. It is difficult to convince them
that this would be a good time to quit everything, including tobacco. Inpatient and
residential treatment settings have the unique ability to provide a safe and totally
drug and tobacco free environment where individuals can experience freedom
from the drug driving its use and can begin to make better decisions about whether
they want to quit or not. In spite of this, few inpatient or residential programs
actually provide a tobacco free environment and require abstinence from tobacco
during treatment. Recent surveys of treatment programs have identified significant
ambivalence by staff about the use of tobacco, which makes it difficult for programs

CORRESPONDING AUTHOR: Terry Bush, PhD, Associate Investigator, Alere
Wellbeing, 999 Third Ave., Seattle, WA 98104, United States, Phone: 206
876-2201, Email: terry.bush@alere.com
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and discussed, as well as pragmatic design considerations for an integrated oral
health-tobacco cessation intervention program. Expanding quitline services in
this way could improve health outcomes of smokers and introduce new revenue
streams to support the US tobacco quitline infrastructure.

Kimber P. Richter, Ph.D., M.P.H.*1, Laura Mussulman, M.A., M.P.H.1, Edward
F. Ellerbeck, M.D., M.P.H.1, Niaman Nazir, M.B.B.S., M.P.H.1, Taneisha B.
Scheurmann, Ph.D.1, and Terry Bush, Ph.D.2, 1Department of Preventive Medicine
and Public Health, University of Kansas Medical Center; 2Alere Wellbeing

FUNDING: National Institute of Dental and Craniofacial Research (R21 DE19525
and 1R34DE022784, J. McClure, PI) and Group Health Research Institute (J.
McClure, PI)

OPTIMIZING ENROLLMENT IN QUITLINE COUNSELING: THE
IMPACT OF WARM HANDOFF

CORRESPONDING AUTHOR: Terry Bush, PhD, Associate Investigator, Alere
Wellbeing, 999 Third Ave., Seattle, WA 98104, United States, Phone: 206
876-2201, Email: terry.bush@alere.com

Background: Quitlines are falling short of their potential public health impact
because of limited utilization. Proactive referrals by health care providers could
dramatically increase reach but there is little evidence regarding effective and
efficient referral methods. Objective: This study examines the impact of “warm
hand-off” and fax referral on quitline enrollment and counseling adherence.
Method: Hospitalized smokers (N=1054) were randomized to receive one of two
quitline referral methods. Patients in warm hand-off received inpatient referral:
hospital staff called the quitline and transferred the call to the patients’ bedside
phone for inpatient enrollment and counseling. Patients in the control group
received inpatient counseling and then post-discharge fax referral to the same
quitline. Here we report a blinded and pooled preliminary analysis of referral
success and counseling adherence among the first 289 participants. Counseling
data were derived from reports provided by the quitline provider, Alere. Results:
Most participants were Caucasian (70%), 58% were female, and 51% had a high
school or lower level of education;(52%) screened positive for depression and
one-third for hazardous drinking. Most participants (80%) enrolled in the quitline.
Over half of participants (67%) completed one counseling call; 38% completed two,
19% completed 3, 12% completed 4, and 4% completed 5 sessions. The mean
number of calls completed by all participants was 1.4 (SD = 1.41). Conclusion:
Combined, warm handoff and fax referral enrolled a higher proportion of smokers
than previously reported fax referral programs, and achieved good participation
in at least one counseling session. We will unblind the study in December and
at the conference present findings based on all 1054 participants, including the
relative impact of warm handoff versus fax referral on enrollment and counseling
adherence. We will also compare and contrast results to the outcomes of other
strategies designed to increase access to cessation services.
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PILOT RANDOMIZED TRIAL OF TELEPHONE-DELIVERED
ACCEPTANCE AND COMMITMENT THERAPY FOR SMOKING
CESSATION: TRIAL DESIGN FEASIBILITY, SATISFACTION, AND
PRELIMINARY OUTCOMES
Jonathan B. Bricker, Ph.D.1, Laina D. Mercer, M.S.1, Katrina J. Akioka, B.S.1,
Jaimee L. Heffner, Ph.D.1, Fred Hutchinson2, Terry Bush, Ph.D.3, and Susan M.
Zbikowski, Ph.D.3, 1University of Washington; 2Cancer Research Center; 3Alere
Wellbeing
Introduction: Quitlines serve 500,000 US smokers each year. But low quit rates
stifle their impact. A new telephone counseling approach is needed to boost quit
rates and, in turn, population-level impact. Accordingly, the current study tested a
promising counseling approach called Acceptance & Commitment Therapy (ACT)
in a pilot study of trial design feasibility, satisfaction, and preliminary outcomes.
Methods: We recruited 121 uninsured South Carolina State Quitline callers who
were adult smokers (at least 5 cigarettes/day) wanting to quit within the next 30
days. Participants were randomized to five sessions of telephone counseling
consisting of either standard cognitive behavioral therapy (CBT) or ACT. All
participants were offered two weeks of Nicotine Replacement Therapy (NRT).
Results: The follow-up data retention rate at 3 and 6 months was 66% and 67%,
respectively (vs. 50% in typical quitline studies). Data retention did not differ by
group (p > .05). ACT participants accepted more calls than CBT participants (Mean
= 3.25 in ACT vs. 2.23 in CBT; p =.001). Regarding treatment satisfaction, 100% of
ACT participants reported their assigned treatment was useful for quitting smoking
(vs. 87% for CBT; p =.03) and 97% of ACT participants would recommend their
assigned treatment to a friend (vs. 83% for CBT; p =.06). The primary outcome
was 30-day point prevalence abstinence at 6 months post randomization using the
standard missing=smoking imputation. The overall quit rates were 31% in ACT vs.
22% in CBT (OR=1.5, 95% CI=0.7-3.4). Among participants smoking a pack-perday or more at baseline, the quit rates were 36% in ACT vs. 17% in CBT (OR=2.8,
95% CI=0.6-12.4). Consistent with ACT’s theoretical model, among participants
scoring low on acceptance of cravings at baseline, the quit rates were 37% in ACT
vs. 10% in CBT (OR=5.3, 95% CI=1.3-22.0). Conclusion: ACT is feasible to deliver
by phone, acceptable to quitline callers, and shows promising quit rates compared
to standard CBT quitline counseling. A fully-powered comparative effectiveness
trial is the natural next step in the testing of this promising new intervention.

FUNDING: Clinical Trials Registration NCT01305928
CORRESPONDING AUTHOR: Terry Bush, PhD, Associate Investigator, Alere
Wellbeing, 999 Third Ave., Seattle, WA 98104, United States, Phone: 206
876-2201, Email: terry.bush@alere.com
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ENLISTING TOBACCO QUITLINES TO PROMOTE ORAL
HEALTH AND TOBACCO CESSATION: AN EMPIRICALLY-BASED
ARGUMENT
Jennifer B. McClure, Ph.D.*1, Sheryl L. Catz, Ph.D.1, Kelly Carpenter, Ph.D.2, and
Susan Zbikowski, Ph.D.2, 1Group Health Research Institute, 2Alere Wellbeing
Smokers are at particularly high risk for oral disease as a result of their
tobacco use and other lifestyle choices (e.g., poor dental care utilization and oral
hygiene; alcohol use; poor dietary choices). As a result, smokers are a priority
target audience for population-level, public oral health promotion efforts. Within
the US, more than 440,000 smokers receive free tobacco cessation treatment
annually through publically-funded state tobacco quitlines. Moreover, there
is good reason to expect that addressing smoking cessation and oral health
promotion concurrently can have synergistic effects, improving oral health and
cessation outcomes. For example, some oral hygiene behaviors such as brushing
and flossing are good distraction techniques for managing cigarette cravings.
Thus, we propose it is time to consider a new public oral health intervention
strategy—enlisting tobacco quitlines to jointly counsel smokers about tobacco
cessation and oral health promotion. To assess the feasibility of this proposition,
we interviewed key stakeholders at the largest provider of US tobacco quitlines
and 21 of their state quitline sponsors. We also surveyed callers to a state-funded
tobacco quitline (n = 816) and a commercially funded tobacco quitline (n = 455) to
understand their oral health needs and interest in services. Convergent data from
these sources demonstrate a clear need and opportunity to work with tobacco
quitlines to deliver an integrated oral health promotion-tobacco cessation program.
For example, 83.9% of dentate respondents from the state quitline failed to meet
recommendations for daily brushing and flossing and 52.6% had not visited a
dentist in the prior year. Similar results were observed among commercial quitline
callers. Additional empirical evidence supporting this proposition will be presented

FUNDING: NIDA R21 DA030646, NIDA K23DA026517, NIMH T32MH082709,
and Fred Hutchinson Cancer Research Center
JUSTIFICATION: Results of this pilot trial stimulate the development of a fullypowered comparative effectiveness clinical trial of telephone-delivered Acceptance
& Commitment Therapy for smoking cessation
CORRESPONDING AUTHOR: Terry Bush, PhD, Associate Investigator, Alere
Wellbeing, 999 Third Ave., Seattle, WA 98104, United States, Phone: 206
876-2201, Email: terry.bush@alere.com
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differences were found in average puff volume, puff velocity, and inter puff interval.
There were also no significant differences in heart rate and blood pressure boost
after smoking. However, exhaled CO increased 9ppm after smoking cigarettes
(16 to25ppm) and 27ppm after smoking cigarillos (18 to 47ppm). Nicotine plasma
levels are pending analyses. These data suggest cigarillos are smoked differently
than cigarettes and may create a higher risk for carcinogen exposure compared
to cigarettes.

IMPROVING QUITLINE COUNSELING’S IMPACT ON SMOKING
CESSATION: ACCEPTANCE AND COMMITMENT THERAPY
COUNSELING PROCESSES THAT PREDICT NUMBER OF
CIGARETTES SMOKED PER DAY
Roger Vilardaga, Ph.D.1,2, Laina D. Mercer, M.S.1,2, Jonathan B. Bricker, Ph.D.1,2,
and Jaimee L. Heffner, Ph.D.2, 1University of Washington; 2Fred Hutchinson
Cancer Research Center

FUNDING: This research was funded by a grant from the National Cancer Institute
1RO1CA158045-01A1.The authors declare no conflict of interest
JUSTIFICATION: These data suggest that toxicant exposure from cigarillo
smoking may exceed that of cigarette smoking.

Introduction: The impact of quitlines can be maximized by understanding
how telephone counseling influences smoking cessation. To date, no studies
have explored session-to-session counseling predictors of quitting. To address
this gap, we examined the degree to which the use of specific Acceptance and
Commitment Therapy (ACT) telephone counseling components in a given call
predicted subsequent cigarettes smoked per day (CPD) reported at the next call.
Methods: One hundred and thirty telephone counseling sessions of ACT across
42 subjects were coded by trained raters as part of a larger randomized controlled
trial testing the effects of an ACT intervention for smoking cessation. Two key
intervention components were rated on a 5-point Likert scale. Component 1:
the use of techniques to help individuals accept their urges and manage their
thoughts more effectively. Component 2: the use of techniques to help individuals
be mindful of their cravings and adopt a more flexible sense of self-awareness in
relation to smoking. Regression models with robust standard errors clustering on
subject variability and adjusting for baseline CPD were used to estimate the effect
of each component during any given telephone session (t-1), on CPDs for the
following telephone session (t). Results: A unit increase in Component 1 led to a
0.58 decrease in CPDs (95% CI=-1.06,-1.67), and a unit increase in Component 2
led to a 1.31 decrease in CPDs (95% CI=-1.74,-0.89). Conclusion: Consistent with
ACT theory, using techniques to help smokers accept their urges and relate to their
thoughts more effectively, as well as mindfulness and sense of self techniques,
predicts substantial decreases in smoking. Overall, results highlight the value of
examining telephone counseling processes with the goal of maximizing the impact
of quitlines on smoking cessation.

CORRESPONDING AUTHOR: Wallace Pickworth, Battelle, 6115 Falls Rd,
Baltimore, MD 21210, United States, Phone: 410 372 2706, Email: pickworthw@
battelle.org
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PROCESS EVALUATION OF A MULTI-SITE CLINICAL TRIAL TO
PILOT TEST A PRENATAL SMOKING STATUS ASSESSMENT
TOOL
Geraldine R. Britton, F.N.P., Ph.D.*1, Joyce Rhodes-Keefe, R.N., M.S.1, Rosemary
Collier, R.N., M.S.1, Teresia Mutiso, R.N., M.S.1, Gene Werner, R.N.2, Julie Bennett,
R.N.2, Patricia Creagh, R.N.2, Terri Kehoe3, Margaret Kroeck3, Cheryl Betzer,
R.N.4, Gary D. James, Ph.D.1, and Steven Lynn, Ph.D.1, 1Binghamton University:
Decker School of Nursing; 2Lourdes Hospital, Binghamton, NY; 3Tioga OB/GYN,
Wellsboro, PA, 4Arnot Health, Elmira, NY
Design and conduct of clinical trials that are integrated into routine delivery of
care pose many challenges. A process evaluation is vital in ensuring fidelity to
protocols, uniformity in implementation, and collection of reliable data. Purpose:
To evaluate the feasibility of testing the reliability and validity of a prenatal smoking
status assessment tool at multiple sites, and to assess recruitment strategies, the
availability and willingness of subjects to enroll, provider compliance, the ease of
survey administration via the iPad, and collection of urine samples for cotinine.
Methods: Study was conducted in an urban obstetrical clinic serving high risk, low
income patients, as well as in two OB/GYN offices in rural and semi-rural areas
serving predominantly private pay populations. All women presenting for their first
prenatal visit regardless of smoking status were eligible. After IRB approval, training
sessions for the clinic staff were held. Incentives to participate were provided to
each patient enrolled and to each nurse/ clinic for urine specimens obtained.
A procedure manual was provided with reference material as well as forms for
the staff to log patients, catalogue acceptance rates, and document problems,
comments, and suggestions. Results: Data were collected by nursing staff; 105
patients were enrolled. The staff at all three sites were very receptive to being coinvestigators, but completion of human subjects training delayed implementation
of the study, as did the set up of laboratory accounts for each separate site. Patient
willingness to participate was dependent on site (100% of eligible subjects signed
consent forms in rural site, 90% in urban, and 60% in semi-rural). There were no
problems with administration of the survey including use of the iPad. Issues of
urine specimen collection, labeling, transport, and analysis required vigilance and
resulted in modification of urinary assay method. Conclusion: Results underscore
the value of ongoing detailed evaluation of studies in progress. They will be used
to enhance future study of the perinatal smoking status assessment tool

FUNDING: FUNDING: NIDA R21 DA030646, NIDA K23DA026517, NIMH
T32MH082709, and Fred Hutchinson Cancer Research Center
JUSTIFICATION: Results inform the development of telephone counseling
methods aimed at boosting the impact of quitlines on smoking cessation.
CORRESPONDING AUTHOR: Terry Bush, PhD, Associate Investigator, Alere
Wellbeing, 999 Third Ave., Seattle, WA 98104, United States, Phone: 206
876-2201, Email: terry.bush@alere.com
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SMOKING TOPOGRAPHY AND EFFECTS OF CIGARILLO AND
CIGARETTE SMOKING IN DUAL USERS
Wallace B. Pickworth*, Zachary Rosenberry, Lauren Viray, Bartosz Koszowski,
and Jennifer L. Potts, Battelle, Health & Analytics
Recently, there has been an increase in the use of cigarillos especially among
African Americans and younger people. Dual users smoke both cigarillos and
cigarettes. We compared puffing parameters, physiologic effects, nicotine plasma
levels and subjective effects of cigarette and cigarillo smoking in self-identified
dual users in two experimental sessions separated by at least 24 hr. In one session
they smoked their usual brand of cigarette; in the other they smoked a Black & Mild
cigarillo whose tip was removed to accommodate the mouthpiece of a smoking
topography instrument. The length and weight of the Black & Mild (without the
tip) was 100 mm and 3000mg respectively ; their cigarette weight averaged
700mg and its length averaged 97 mm. One woman and 14 men participated in
the study. Their average age was 33 yr (range 19-49). Subjects were dependent
on nicotine as judged by their FTND score that averaged 6.4 (range 5-10).
Participants smoked an average of 16.4 cigarettes/day. Cigarillo smoking varied
between 1/week to everyday. The laboratory smoking of cigarettes and cigarillos
was dissimilar in most smoking topography parameters. Participants took more
puffs to consume the cigarillo compared to the cigarette; 26 and 16, respectively.
Participants also took more time to smoke cigarillos compared to cigarettes; 639s
and 331s, respectively. Puff duration was significantly longer (2.5s) for cigarillos
than cigarettes (2.1s) Total puff volume was also significantly different: cigarillos
1184mL; cigarettes 727mL. Differences between the size of the cigarillos and
cigarettes partially accounted for the topography differences. No significant

FUNDING: Binghamton University’s Academic and Faculty Development Fund
JUSTIFICATION: Because of unreliability of self-reported smoking status in the
pregnant population it is crucial that perinatal clinicians use a valid and easy-toadminister tool verified by an objective referent to assess tobacco use; this study
documents the first processes in testing such a tool which will inform clinical
practice.
CORRESPONDING AUTHOR: Geraldine Britton, RN, PhD, Assistant Professor,
Binghamton University, Decker School of Nursing, P.O. Box 6000, Binghamton,
NY 13902, United States, Phone: 607.777.4554, Fax: 607.777,2444, Email:
gbritton@binghamton.edu
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Abstinence rates did not differ at one month follow-up. Among participants who did
not quit smoking, those receiving the perceived risk counseling reported a greater
reduction in smoking at the one month follow up (Cohen’s d=0.67). Discussion:
This initial study demonstrated that an intervention targeting perceived risks of
quitting was feasible to administer, acceptable to female smokers, and showed
promise with regard to smoking outcomes. Reducing perceived risks of quitting,
in particular, may represent a critical target for smoking treatment development.

NICOTINE CONCENTRATIONS WITH ELECTRONIC CIGARETTE
USE
C. Oncken*, M. Litt, and N. Burki, University of Connecticut Health Center
Introduction: Electronic cigarette (ecig) use is rapidly growing in the US.
Although two laboratory studies did not show an increase in nicotine concentrations
with ecig use, these studies were conducted in naïve ecig users. We evaluated the
pharmacokinetics of acute ecig use among smokers who had been given a period
of adaptation to ecigs. Methods: The Institution Review Board at the University
of Connecticut Health Center approved the study. We recruited non treatment
seeking smokers who were willing to try ecigs for two weeks and abstain from
conventional cigarette smoking. After baseline cotinine measurements, subjects
were randomized to either menthol tobacco or non-menthol tobacco flavored
ecig use for 7-10 days, and the next week they were crossed over to the other
condition. The ecig utilized was Joye eGo-C and the ejuice (18 mg/mL nicotine)
was purchased online from American eLiquid. On the last day of ecig use of each
flavor, subjects completed a monitoring session in which nicotine concentrations
were obtained 5 minutes before, and 5, 10, 15, 20, and 30 minutes after the
onset of ecig use. E-cig use was limited to 5 minutes at each monitoring session.
Monitoring sessions occurred at approximately the same time each day. Subjects
were asked to abstain from ecig use for at least 1 hour prior to each session.
Results: Subjects (n=17) were on average 42 (SD=10) years of age, and smoked
16 (SD=8) cigarettes per day. Seventy percent of subjects were white, and 59%
of subjects were men. There was a maximal increase in nicotine concentrations
5 minutes after the onset of ecig use at visit 3 [mean 5.5 ng/mL (SE 1.6) to 10.1
ng/mL SE 2.45)] and at visit 4 [mean 4.8 ng/mL(SE 0.84) to 10.36 ng/mL (SE 2.7)
(F=12.73; p<0.001). Percent nicotine replacement, as calculated by cotinine values
compared to the baseline visit, was 54% at visit 3 and 60% at visit 4. Conclusion:
In this study, there was a significant increase in nicotine concentrations 5 minutes
after the onset of ecig use, suggesting a relatively fast nicotine delivery system.
Percent nicotine replacement was comparable to that observed in medicinal
nicotine replacement systems.

FUNDING: This work was supported by a pilot study grant from Women’s Health
Research at Yale and the Yale Cancer Center; the National Institute of Drug Abuse
at the National Institutes of Health grants P50-DA033945 [ORWH & NIDA] (to
SAM), RL1-DA024857 (to SAM), R03-DA027052 (to AHW) and RL5-DA024858
(an Interdisciplinary Research Education Grant to CMM); and the State of
Connecticut, Department of Mental Health and Addiction Services.
CORRESPONDING AUTHOR: Andrea Weinberger, Ph.D., Assistant Professor,
Yale University School of Medicine, Psychiatry, 34 Park Street, SAC Room S-211,
New Haven, CT 06519, United States, Phone: 203-974-7598, Email: andrea.
weinberger@yale.edu
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CUE-REACTIVITY IN THE NATURAL ENVIRONMENT OF
CIGARETTE SMOKERS: DIFFERENCE IN CRAVING RESPONSE
TO SMOKING AND STRESS CUES ACROSS GENDERS
Jennifer M. Wray*1,2, Michael E. Saladin1, Kevin M. Gray1, Erin A. McClure1,
Matthew J. Carpenter1, and Stephen T. Tiffany2, 1Medical University of South
Carolina, 2University of Buffalo, The State University of New York
Female smokers appear to be less responsive to smoking cessation
interventions than males. The relationships between stress, craving, and smoking
are recognized as potential factors underlying these gender differences. In the
current project, we evaluated the experience of craving in response to cues in the
natural environment of smokers, and examined whether craving in response to
smoking and stress cues differs between males and females. We hypothesized
that female smokers would be more reactive to smoking and stress cues (i.e.,
higher craving) than male smokers. Cigarette smokers carried an iPhone equipped
with Cue Reactivity Ecological Momentary Assessment (CREMA) software to
assess real-time responses to cues. Photographic cues were randomly presented
four times per day over the course of two weeks. Three cue types were presented:
smoking photographs (pictures with smoking behavior or objects), stress
photographs (unpleasant images), and neutral photographs (images devoid of
smoking or unpleasant content). Self-reported craving was assessed on a 5-point
scale after each cue was presented. Participants (n=30) completed 84% of
trials administered in the natural environment. Male and female participants did
not differ on cigarettes smoked per day, baseline expired carbon monoxide, or
pre-cue craving. A repeated measures ANOVA demonstrated a main effect of cue
type, F (2,27)= 27.8, partial η2 =.49; with craving after smoking cues significantly
higher than craving after neutral cues (p<.001, post smoking cue craving M=2.38,
SD=0.91; post neutral cue craving M=1.51, SD=0.50). Consistent with our
hypotheses, there was a significant cue type by gender interaction, F (4,25)=5.55,
p=.001, partial η2 =.29. Post-hoc tests revealed that women endorsed stronger
craving follow both smoking cues and stress cues than males (ps<.01). Findings
from this project may address a key gender-related health disparity and contribute
to the development of gender-specific interventions to enhance female smokers’
responses to cessation treatments. Additionally, implications of the novel iPhonebased CREMA methodology for cue reactivity research will be discussed.

FUNDING: Funding was provided from Academic Enhancement Funds at the
University of Connecicut Health Center
JUSTIFICATION: This study shows a significant increase in nicotine concentrations 5 minutes after the onset of ecig use, suggesting a relatively fast nicotine
delivery system. Percent nicotine replacement was comparable to that observed in
medicinal nicotine replacement systems. These findings have significant implications for clinical research clinical practice, and public health.
CORRESPONDING AUTHOR: Cheryl Oncken, University of Connecticut Health
Center, 263 Farmington Avenue, Farmington, CT 06039, United States, Phone:
860-679-3425, Email: oncken@nso2.uchc.edu
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A BEHAVIORAL SMOKING TREATMENT BASED ON PERCEIVED
RISKS OF QUITTING: A PRELIMINARY STUDY WITH FEMALE
SMOKERS
Andrea H. Weinberger, Ph.D.*1,2,3, Brian Pittman, M.A.1, Carolyn M. Mazure,
Ph.D.1,2 and Sherry A. McKee, Ph.D.1,2,3, 1Department of Psychiatry, Yale University
School of Medicine, 2Women’s Health Research at Yale, Yale University School of
Medicine, 3Cancer Prevention and Control Research Program, Yale Cancer Center

FUNDING: Funding Sources: NIDA P50 DA016511-11 Specialized Center of
Research (SCOR) on Sex and Gender Factors Affecting Women’s Health (SCOR
PI: Brady, K. T., and SCOR Component 4 PI’s: Saladin, M. E. & Gray, K. M.), South
Carolina Clinical & Translational Research (SCTR) Institute, with an academic
home at the Medical University of South Carolina, through NIH Grant Numbers
UL1 RR029882 and UL1 TR000062.

Background: Even treatments showing proven efficacy leave the majority
of female smokers unable to quit. There has been a call for novel behavioral
treatments, particularly those targeting barriers to quitting faced by women.
Significant barriers for female smokers include perceived “risks” associated with
cessation, such as managing stress and cravings. The purpose of this treatment
development study is to test a novel, individualized smoking intervention for
female smokers targeting risk perceptions. Methods: Twenty treatment-seeking
female daily cigarette smokers were randomly assigned to receive either a new
manualized treatment based on individual perceived risks of quitting (n=14) or
standard counseling based on the Mayo Clinic’s “Smoke Free and Living It” manual
(n=6). Primary outcomes were point prevalence smoking abstinence at the end of
treatment and at a one month follow-up, and changes in smoking from baseline
to one month follow-up. Results: The perceived risk treatment demonstrated good
acceptability and more participants receiving this treatment were abstinent at trial
end than those receiving the standard counseling condition (28.6% versus 16.7%).
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JUSTIFICATION: Findings from this project may address a key gender-related
health disparity and contribute to the development of gender-specific interventions
to enhance female smokers¬í responses to cessation treatments.

daily cigarettes=11.1 (5.6)) provided self-report measures of IN and HI at baseline
and daily diary data using ecological momentary assessment (EMA) to report on
antecedents to cigarette smoking (including craving, concentration, positive affect,
and negative affect) during an unassisted quit attempt. To assess associations
among ADHD symptoms and antecedents to the first and subsequent smoking
lapses, separate generalized estimating equations regressed ADHD symptom
level, smoking vs. non-smoking situations, and their interaction on pre-situational
levels of craving, concentration, and negative and positive affect. All models
controlled for baseline level of daily smoking. Results: With regard to first lapses,
IN was associated with smoking in situations when craving was elevated and HI
was associated with smoking in situations where positive affect was decreased
(p’s < .05). For subsequent lapses, IN and HI were both associated with smoking
in situations with elevated craving and negative affect (p’s < .01). Discussion:
These results from an EMA study suggest contextual antecedents that may be
associated with risk for lapsing in adolescents with ADHD symptoms. In particular,
lapses in adolescents with high levels of ADHD symptoms were preceded by
craving, decreased positive affect, and increased negative affect. Further, these
ADHD-lapse relations were present in a general sample of adolescent smokers,
suggesting that gradations in ADHD symptom level that may not meet diagnostic
thresholds are associated with important cessation outcomes in adolescents.

CORRESPONDING AUTHOR: Jennifer Wray, Medical University of South
Carolina, 1054 Anna Knapp Blvd Apt 25D, Mt Pleasant, SC 29464, United States,
Phone: 6314958879, Email: wrayj@musc.edu
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NICOTINE DEPENDENCE AND BARRIERS TO CESSATION
DIFFERENCES BETWEEN EXCLUSIVE CIGARETTE SMOKERS
AND DUAL (WATER-PIPE) SMOKERS AMONG ARAB AMERICANS
Omar El-Shahawy, M.D. M.P.H.*, Linda Haddad, R.N. Ph.D., and Roula Ghadban,
R.N. M.S.N., Virginia Commonwealth University,USA
Purpose: Evidence suggests that dual cigarette and waterpipe use is growing
among minority groups, particularly among Arab American. Nicotine dependence
and barriers to smoking cessation could be different among such dual users. We
examined potential differences that may exist between exclusive cigarette smokers
and dual smokers (cigarette and waterpipe) pertaining to nicotine dependence
and barriers to cessation, among Arab Americans. Methods: We conducted a
cross sectional study using a convenient sample self-identified Arab immigrants
(n=131) smokers living in the Richmond, VA metropolitan area. We collected 4
questionnaires: Demographic and cultural information questionnaire, tobacco use
questionnaire, Fagestrom test for nicotine dependence (FTND) questionnaire,
and barriers to cessation questionnaire. We examined the difference in nicotine
dependence and barriers to cessation between the two smoker groups. Further,
we explored the correlations with select variables. Results: There was a significant
difference in the FTND scores between the exclusive cigarette smokers (M= 2.55,
SD= 2.10) and dual smokers (M= 3.71, SD= 2.42) groups; t (129)= (2.51), p =
0.0066. There was also a significant difference in the barriers to cessation scores
between exclusive cigarette smokers (M= 38.47, SD= 13.07) and dual smokers
(M= 45.21, SD= 9.27) groups; t (129) = (2.56), p = 0.0058. Further, there was
a high significant correlation between FTND scores, barriers to cessation, and
past quit attempts in the dual smokers group. Conclusions: Waterpipe use seems
to be adding a significant potential to the addictiveness of cigarette smoking
and enhancing barriers to cessation among our study sample. Further, the high
correlation between quit attempts and FTND and barriers to cessation suggests
that dual smokers might be using waterpipe in their transition to quit smoking.
While there are previous studies that suggested that, longitudinal design studies
can explore this assumption further.

FUNDING: NIH grants R01DA021677 and K23DA033302
JUSTIFICATION: The learner will achieve additional knowledge about situational
risk factors and co morbidities that impact smoking lapses during cessation in
adolescents.
CORRESPONDING AUTHOR: John Mitchell, Ph.D., Assistant Professor, Duke
University Medical Center, Psychiatry & Behavioral Sciences, 2608 Erwin Road,
Durham, NC 27705, United States, Phone: 919-681-0012, Fax: 919-681-0016,
Email: john.mitchell@duke.edu
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SMOKING TO REGULATE ADHD SYMPTOMS: EXECUTIVE
FUNCTIONING AND EMOTION DYSREGULATION IMPACT
CHANGE IN SYMPTOMS AFTER SMOKING
John T. Mitchell, Ph.D.*1, Paul A. Dennis, Ph.D.2, Jean C. Beckham, Ph.D.2, and
Scott H. Kollins, Ph.D.1, 1Duke University Medical Center, 2Durham Veterans
Affairs Medical Center
Attention-deficit/hyperactivity disorder (ADHD) is a risk factor for smoking. The
self-medication hypothesis posits that those with ADHD smoke in part to regulate
ADHD symptoms. Emotion dysregulation and executive functioning (EF) are also
proposed to influence smoking for those with ADHD. We aimed to (a) assess
group differences in emotion dysregulation and EF between smokers with and
without ADHD and (b) address the role of emotion dysregulation and EF when
smokers reported on changes in their ADHD symptoms after ad lib smoking using
ecological momentary assessment (EMA). In study 1, smokers with (n=23, M(SD)
age=33.04 (9.87) years) and without (n=13, M(SD) age=29.92 (8.09) years)
ADHD completed measures of emotion dysregulation (i.e., Difficulties in Emotion
Regulation Scale [DERS]) and EF (i.e., Deficits in Executive Functioning Scale
[DEFS]). A series of ANCOVAs covarying nicotine dependence indicated that
ADHD smokers yielded higher scores than non-ADHD smokers on the following
emotion dysregulation facets: lack of emotion acceptance, inability to engage in
goal-directed behavior when distressed, impulse control difficulties, ineffective
emotion regulation strategies, and lack of emotional clarity (p’s <.01). They also
reported greater EF problems (p <.001). In study 2, 17 smokers with ADHD (M(SD)
age=32.29 (9.66) years) completed baseline measures of emotion dysregulation
and EF, then provided EMA ratings of change in ADHD symptoms after smoking.
Multi-level modeling analyses covarying nicotine dependence indicated that
those higher in DERS Lack of Emotion Acceptance at baseline reported a greater
reduction of hyperactive-impulsive (p=.02) and inattentive (p=.001) symptoms after
smoking than lower scorers. Those higher in EF problems at baseline reported
a greater reduction of inattentive symptoms (p=.02) after smoking. Elevations in
EF difficulties and emotion dysregulation have implications for the self-medication
hypothesis for ADHD smokers. In particular, adults with ADHD smoke to regulate
symptoms of inattention and hyperactivity-impulsivity, although these effects are
most pronounced for ADHD smokers who report poorer EF and emotion regulation.

FUNDING: This work was completed while the first author was working at Virginia
Commonwealth University and was supported by a grant from the Virginia Tobacco
Settlement Foundation.
JUSTIFICATION: Further research needs to be performed within minority groups
to explore dual use of tobacco products and its implications on the addiction
potential to nicotine.
CORRESPONDING AUTHOR: Omar El Shahawy, MD, MPH, Doctoral Candidate,
Virginia Commonwealth University, Department of Social and Behavioral Health,
830 East Main Street, Richmond, VA 23298, United States, Phone: 8046282997,
Fax: 804-828-5440, Email: elshahawyo@vcu.edu
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INATTENTION, HYPERACTIVITY, AND SITUATIONAL FACTORS
AS ANTECEDANTS OF SMOKING LAPSES IN ADOLESCENT
SMOKERS MAKING A QUIT ATTEMPT
L. Cinnamon Bidwell, Ph.D.*1,2, Jessica Emerson, Ph.D.1, Suzanne M. Colby,
Ph.D.1, Chris W. Kahler, Ph.D.1, and Chad J. Gwaltney, Ph.D.1, Brown University,
2
Rhode Island Hospital
Introduction: Symptoms of attention-deficit hyperactivity disorder (ADHD)
are an important factor in the prediction of tobacco initiation and continued use.
While ADHD symptoms increase risk for relapse in adult dependent smokers,
little is known about the role of ADHD in lapsing in adolescent smokers early
in the dependence process. This study examined associations among ADHD
inattention (IN) and hyperactivity-impulsivity (HI) symptoms and antecedents
to smoking lapses in adolescent smokers making an unassisted quit attempt.
Methods: Participants (n=164, M(SD) age=16.6 (1.2) years, 84% White, M(SD)

FUNDING: This work was supported by the National Institute of Drug Abuse (R03
DA029694 to J.T.M. and K23 DA032577 to J.T.M., K24 DA02344 to S.H.K., and
K24 DA016388 to J.C.B.).
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JUSTIFICATION: This talk will address factors that are involved with smoking to
regulate symptoms of ADHD among adults diagnosed with ADHD and nicotine
dependence.

(current, former, never), mood factors (e.g., depression and anxiety), and pain
severity in the context of clinical pain treatment. Collectively, these data are
consistent with a recently proposed reciprocal model, in which pain and smoking
are hypothesized to interact in the manner of a positive feedback loop, resulting in
greater pain and the maintenance of tobacco dependence. Discussion will address
the specific implications of these findings for future research and intervention
efforts in the broad domains of chronic pain and tobacco dependence.

CORRESPONDING AUTHOR: John Mitchell, Ph.D., Assistant Professor, Duke
University Medical Center, Psychiatry & Behavioral Sciences, 2608 Erwin Road,
Durham, NC 27705, United States, Phone: 919-681-0012, Fax: 919-681-0016,
Email: john.mitchell@duke.edu

JUSTIFICATION: Tobacco dependence and chronic pain are both highly prevalent
and comorbid conditions, and emerging research on complex interactions between
pain and tobacco smoking has the potential to inform clinical research and practice
in these respective domains.
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HYPNOSIS FOR SMOKING RELAPSE PREVENTION: A
RANDOMIZED TRIAL

CORRESPONDING AUTHOR: Joseph Ditre, Ph.D., Syracuse University,
Department of Psychology, Syracuse, NY 13244, United States, Phone: 315-4432705, Email: jwditre@syr.edu

Timothy P. Carmody, Ph.D.*, Carol L. Duncan, M.P.H., R.D., Sharon N. Solkowitz,
M.P.H., Joy Huggins, M.A., and Joel A. Simon, M.D., M.P.H., San Francisco VA
Medical Center, University of California, San Francisco
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The purpose of this study was to determine whether hypnosis would be more
effective in helping smokers to stay quit than standard behavioral counseling for
relapse prevention. A total of 140 current smokers were enrolled in a randomized
controlled smoking cessation trial at an urban Veterans Affairs medical center.
Participants (n = 102) who were able to quit for at least three days participated
in either a hypnosis or behavioral relapse prevention intervention. Both relapse
prevention interventions consisted of two 60-minute face-to-face sessions and four
20-minute follow-up phone calls (two phone calls per week). At 26 weeks, the
validated point-prevalence quit rate was 35% for the hypnosis group and 43%
for the behavioral counseling group (relative risk [RR] = 0.83; 95% confidence
interval: 0.51-1.36). At 52 weeks, the validated quit rate was 29% for the hypnosis
group and 28% for the behavioral group (RR = 1.03; 95% CI: 0.56-1.91). The
prolonged abstinence rate was significantly higher for the hypnosis group (19%)
than for the standard behavioral group (2%), chi-square = 8.2 (p = .004), OR =
12.2 (95% CI: 1.49 - 100.6). It was concluded that hypnosis compares favorably
with standard behavioral relapse prevention counseling in facilitating maintenance
of quitting.

EFFECTS OF CHRONIC PAIN AND SMOKING DEPRIVATION ON
NICOTINE WITHDRAWAL AND ACUTE PAIN INTENSITY
Joseph W. Ditre, Ph.D.*1, Motohiro Nakajima, Ph.D.2, Emily L. Zale, M.S.1, Jenna
Goesling, Ph.D.3, and Mustafa al’Absi, Ph.D.*2, 1Department of Psychology,
Syracuse University; 2Department of Biobehavioral Health and Population
Sciences, University of Minnesota Medical School, 3Department of Anesthesiology,
University of Michigan
There is accumulating evidence that chronic pain may pose a barrier to smoking
cessation. For example, there is reason to suspect that nicotine withdrawal may
amplify pain, and situational pain has been shown to be a potent motivator of
smoking. The goal of the current study was to test relations between chronic/
acute pain and withdrawal severity, in the context of a nicotine deprivation
manipulation. We hypothesized: (1) that chronic pain status would predict greater
withdrawal scores, and (2) that greater withdrawal would be associated with
greater acute pain. METHOD: Participants were 128 smokers (M CPD = 21.0;
51% Female), who were randomized to either 12-hour nicotine deprivation or
satiated experimental conditions. Measures included self-reported chronic pain
status (e.g., pain on >90 of past 180 days), nicotine withdrawal (MNWS-R), and
acute pain intensity. RESULTS: (1) As expected, we observed a main effect for the
deprivation manipulation on withdrawal (p < .01). Interestingly, chronic pain was
also observed to predict scores on the withdrawal measure (p < .01), even after
controlling for FTND and gender. The chronic pain x deprivation interaction was
not significant (p = .90), indicating that smokers who endorsed chronic pain also
scored higher on the withdrawal measure, regardless of deprivation condition. (2)
We further observed a significant indirect effect of the deprivation manipulation on
acute pain via withdrawal (BC 95% CI = .09-.87), such that nicotine deprivation
increased withdrawal severity (p < .01), which, in turn, was associated with
greater acute pain intensity (p < .01). CONCLUSIONS: Chronic pain may serve
as an individual difference factor that predicts greater endorsement of withdrawal
symptoms. In addition, nicotine deprivation may serve to exacerbate acute pain,
possibly as a function of increased withdrawal severity. These data provide
support for the notion that relations between pain and smoking are likely complex
and bidirectional. Discussion will address the differential effects of chronic pain
on specific withdrawal symptoms (e.g., craving and negative affect), along with
clinical implications of these and related findings.

FUNDING: This study was funded by the California Tobacco-Related Diseases
Research Program (16RT-0074).
JUSTIFICATION: Hypnosis warrants further study as a relapse prevention
intervention.
CORRESPONDING AUTHOR: Timothy Carmody, Ph.D., Health Sciences Clinical
Professor, University of California San Francisco, Psychiatry, VA Medical Center,
San Francisco, CA 94121, United States, Phone: (415) 221-4810 ext 6344, Fax:
(415) 750-6987, Email: Timothy.Carmody@va.gov
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INTERACTIONS OF PAIN PERCEPTION AND TOBACCO
SMOKING: IMPLICATIONS FOR THE STUDY AND TREATMENT OF
CHRONIC PAIN AND TOBACCO DEPENDENCE
Joseph W. Ditre, Ph.D.*, Motohiro Nakajima, Ph.D.2, Emily L. Zale, M.S.1, Jenna
Goesling, Ph.D.3, and Mustafa al’Absi, Ph.D.*2, 1Department of Psychology,
Syracuse University, 2Department of Biobehavioral Health and Population
Sciences, University of Minnesota Medical School, 3Department of Anesthesiology,
University of Michigan

FUNDING: This project was supported by Grant Nos. R21DA034285 awarded
to Joseph W. Ditre, and F31DA033058 awarded to Bryan W. Heckman, by the
National Institute on Drug Abuse.

Tobacco dependence and chronic pain are both highly prevalent and comorbid
conditions, and complex interactions between pain and tobacco smoking have
been of increasing interest to researchers and clinicians across the medical and
behavioral sciences. For example, there is mounting evidence that: smoking
is a unique risk factor for chronic pain; that situational pain can be a potent
motivator of smoking urge and behavior; and that pain may interact with nicotine
withdrawal to impede smoking cessation. This symposium will inform the audience
regarding convergent experimental, epidemiological, and clinical research in the
burgeoning domain of pain and tobacco smoking. Four papers will examine: (1)
relations between chronic pain, nicotine withdrawal and acute pain reporting in the
context of an experimental smoking deprivation manipulation; (2) pain-relevant
neurobiological and physiological mechanisms that may predict nicotine withdrawal
severity, and confer risk for smoking relapse; (3) relations between pain-related
anxiety, smoking dependence motives, and perceived barriers to quitting among
persons with and without chronic pain; and (4) relations between smoking status

CORRESPONDING AUTHOR: Joseph Ditre, Ph.D., Syracuse University,
Department of Psychology, Syracuse, NY 13244, United States, Phone: 315-4432705, Email: jwditre@syr.edu
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features of tobacco dependence, possibly independent of chronic pain status.
These data also suggest that pain-related anxiety may function as a situational
motivator of smoking, which may pose a barrier to quitting. Discussion will address
how these findings may inform the development of tailored interventions.

NICOTINE WITHDRAWAL AND STRESS-INDUCED CHANGES IN
PAIN SENSITIVITY: AN INVESTIGATION BETWEEN ABSTINENT
SMOKERS AND NONSMOKERS

FUNDING: This project was supported by Grant No. R21DA034285 awarded to
Joseph W. Ditre by the National Institute on Drug Abuse.

Motohiro Nakajima, Ph.D.* and Mustafa al’Absi, Ph.D., Department of Biobehavioral
Health and Population Sciences, University of Minnesota Medical School

CORRESPONDING AUTHOR: Joseph Ditre, Ph.D., Syracuse University,
Department of Psychology, Syracuse, NY 13244, United States, Phone: 315-4432705, Email: jwditre@syr.edu

Chronic smoking has been linked with dysregulated stress response and
endogenous pain regulation mechanisms. These alterations may be pronounced
when individuals quit smoking as nicotine withdrawal produces a variety of
psychological and physiological symptoms. However, psychobiological response
to stress and its associations with pain sensitivity during the initial phase of a quit
attempt has not been directly tested. METHOD: Ninety-eight smokers interested
in smoking cessation and 37 nonsmokers completed a laboratory session which
included pain assessments [cold pressor (CPT) and heat thermal pain]. Smokers
set a quit day and were required to be abstinent for at least 48 hours prior to
the session. Smoking status was verified biochemically (e.g., carbon monoxide
levels). Participants completed the pain assessments twice: one after rest and one
after acute stress. The order of pain assessments were counterbalanced across
participants. Blood and saliva samples, cardiovascular measures, and subjective
measures related to mood and nicotine withdrawal were collected multiple times.
RESULTS: The results indicated that smokers exhibited attenuated cardiovascular
responses to stress and lower pain tolerance to CPT than nonsmokers (ps < .05).
While nonsmokers indicated greater pain tolerance to CPT after stress than after
rest (p = .02), this was not found in smokers. Correlational analyses revealed that
lower systolic blood pressure, adrenocorticotropic hormone, and cortisol levels
were associated with lower pain tolerance, and greater withdrawal symptoms were
linked with enhanced pain (ps < .05). CONCLUSIONS: These findings suggest
that blunted stress response and reduced stress-induced analgesia observed in
abstinent smokers may reflect one mechanism of withdrawal symptoms, which
may increase risk for smoking relapse.
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CURRENT, FORMER, AND NEVER SMOKERS: THE ASSOCIATION
BETWEEN SMOKING AND CHRONIC PAIN AND WHY CESSATION
MATTERS
Jenna Goesling, Ph.D.*, Department of Anesthesiology, University of Michigan
Decades of research suggests that smoking and pain are associated. Given the
likely involvement of multiple overlapping biological and psychosocial processes, it
follows that understanding the nature of this association is challenging. Therefore,
further consideration of the complex relation between smoking and pain is
important in order to inform cessation efforts and pain treatment. The aim of the
current study was to establish smoking rates in a pain clinic and investigate the
association between smoking status and clinical symptoms. METHOD: We used
questionnaire data collected from 1709 new patients evaluated at an outpatient
pain clinic. Smoking status (current, former, never) was determined by patient
responses to questions about current and past smoking behavior. Pain severity
and interference were measured using the Brief Pain Inventory, neuropathic pain
was measured with the PainDETECT, and symptoms of depression and anxiety
were assessed with the Hospital Anxiety and Depression Scale. RESULTS:
Current smoking was reported by 31% of patients. Of the patients reporting being
nonsmokers, 30% were former smokers and 39% reported being a never smoker.
Current smokers reported greater pain severity, pain interference and more
neuropathic pain compared to both groups of nonsmokers. Additionally, current
smokers reported more symptoms of depression and anxiety. Former smokers did
not differ on any of the measures from never smokers; however, a longer duration
of quitting was associated with lower scores on pain severity, neuropathic pain,
and anxiety. CONCLUSIONS: Current smoking rates were high among patients
seeking treatment at a pain clinic, and smoking was associated with a worse
clinical presentation. The finding that former smokers were indistinguishable from
those who never smoked, and that longer duration of quitting was associated with
lower pain and anxiety, suggests that quitting smoking may have important benefits
in this population. In conclusion, a multidisciplinary approach is likely needed when
treating chronic pain patients who smoke, and should include smoking cessation
and treatment for co-occurring mood disorders.

FUNDING: This research was supported in part by a grant to Dr. al’Absi from the
National Institute of Health (R01DA016351 and R01DA027232).
CORRESPONDING AUTHOR: Joseph Ditre, Ph.D., Syracuse University,
Department of Psychology, Syracuse, NY 13244, United States, Phone: 315-4432705, Email: jwditre@syr.edu
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RELATIONS BETWEEN PAIN-RELATED ANXIETY AND SMOKING
DEPENDENCE MOTIVES AMONG PERSONS WITH AND WITHOUT
CHRONIC PAIN
Emily L. Zale*1, Michael J. Zvolensky2, Kirsten J. Langdon3, Jesse D. Kosiba1, and
Joseph W. Ditre1, 1Department of Psychology, Syracuse University, 2Department
of Psychology, University of Houston, 3Alpert Medical School, Brown University

FUNDING: This project was supported by the University of Michigan, Department
of Anesthesiology.

Pain-related anxiety is described as a cognitive factor that promotes anxious
and fearful responses to pain, and there is initial evidence that pain-related anxiety
may play a role in the maintenance of tobacco dependence. For example, painrelated anxiety has been positively associated with smoking-related outcome
expectancies, and the endorsement of smoking as a pain-coping strategy. The
goal of the current investigation was to evaluate the explanatory relevance of
pain-related anxiety in relation to scores on the Wisconsin Inventory of Smoking
Dependence Motives (WISDM). METHOD: Two separate studies were conducted
to test relations between pain-related anxiety and smoking dependence motives
among smokers who (1) were screened for chronic pain, and completed an online
assessment battery (N = 56; M CPD = 15.0; 41% Male), and (2) were recruited
from the community for a laboratory-based smoking study (N = 122, M CPD =
16.0; 65% Male). Although Study 2 participants were not selected based on pain
status, nearly 20% endorsed moderate-severe past month pain. The Pain Anxiety
Symptoms Scale-20 and WISDM were administered in both studies. Study 2
further incorporated the Barriers to Cessation Scale and exhaled CO. RESULTS:
In both studies, hierarchical linear regression revealed that pain-related anxiety
accounted for significant unique variance in WISDM Total scores, even after
controlling for sociodemographic, anxiety, and pain characteristics (ps < .05).
Similar results were observed for WISDM composite scores, with some evidence
of a stronger association between pain-related anxiety and secondary dependence
motives. Study 2 also revealed a positive association between pain-related anxiety
and perceived barriers to quitting (p < .01). CONCLUSIONS: The results of both
studies indicate that pain-related anxiety may be related to essential and specific

CORRESPONDING AUTHOR: Joseph Ditre, Ph.D., Syracuse University,
Department of Psychology, Syracuse, NY 13244, United States, Phone: 315-4432705, Email: jwditre@syr.edu
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ASSESSMENT OF PSYCHOPHYSIOLOGICAL AND SELF-REPORT
INDICES OF EMOTIONAL RESPONSE IN ADOLESCENT
SMOKERS: MECHANISMS, MOTIVES, AND PREDICTIVE VALIDITY
Jon D. Kassel, Ph.D.1, Megan Conrad, M.A.1, Natania A. Crane, M.A.1, Grace
Giedgowd, M.A.1, and Robin J. Mermelstein, Ph.D.1,2, 1University of Illinois at
Chicago, Department of Psychology, 2University of Illinois at Chicago, Institute for
Health Research and Policy
While tobacco smoking remains the most preventable cause of death
and disease in the United States today, we still know relatively little about the
mechanisms underlying smoking initiation, maintenance, and development of
nicotine dependence. It is clear, however, that the vast majority of adult, nicotine
dependent smokers began smoking as adolescents. As such, increasing our
understanding of the reinforcing processes subserving smoking behavior in the
critical developmental phase of adolescence remains a research imperative. As
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observed in their adult counterparts, burgeoning evidence points to the importance
of emotion regulation as a key motive governing cigarette smoking among
adolescents. Toward addressing this research need, Dr. Kassel and his doctoral
students will present data from a study imbedded within a National Cancer Institute
Program Project. The overall project addresses issues pertinent to the social and
emotional contexts of adolescent and young adult smoking. This symposium will
present both cross-sectional and longitudinal results from our lab-based study
examining the effects of cigarette smoking on emotional response in adolescent
smokers. Ms. Conrad will present data on the acute effects of smoking on
respiratory sinus arrhythmia (RSA), an indicator of self-regulatory capabilities
and affective processing. Ms. Crane will follow with a talk on her longitudinal
findings providing preliminary evidence that lower baseline RSA may serve as a
risk biomarker in predicting heavier cigarette use 5 years later. Ms. Giedgowd will
share findings examining the correspondence between negative-affect-reduction
outcome expectancies and actual changes in negative affect due to smoking as
assessed under controlled laboratory conditions. Dr. Kassel will then present
findings on acute effects of smoking on emotional response, as assessed within a
multidimensional framework, employing both self-report and psychophysiological
measures of affect. Finally, Dr. Mermelstein will cast the presented findings within
a developmental context and discuss the theoretical and clinical implications of
the data.

ADOLESCENTS’ RESPIRATORY SINUS ARRHYTHMIA PREDICTS
SMOKING BEHAVIOR FIVE YEARS LATER
Natania A. Crane*, Megan Conrad, Grace E. Giedgowd, Stephanie M. Gorka, and
Jon D. Kassel, University of Illinois at Chicago
Aims: Given the many adverse outcomes associated with smoking, it is
important that we identify biomarkers of risk for nicotine dependence. Respiratory
sinus arrhythmia (RSA) is a measure of heart rate variability during the respiratory
cycle and is often understood as a biomarker of emotional regulation and affective
reactivity. This study examined whether baseline RSA among adolescents at
high risk for developing nicotine dependence predicted their smoking behavior 5
years later. Methods: Participants were 29 males and 40 females from a cohort of
high-risk adolescents, who were recruited as a part of a larger, longitudinal program
project examining the social and emotional contexts of adolescent smoking.
Participants’ RSA (pre- and post-smoking during a laboratory visit) and cigarette
use was captured at baseline (ages 14-16), and their cigarette use was followed
for 5 years (ages 19-21). We conducted hierarchical multiple regression analyses
with baseline pre-smoking RSA, post-smoking RSA, and pre-post smoking change
in RSA as separate predictors, controlling for baseline past 30 day cigarette use.
Cigarette use at 5 years, including total number of cigarettes in the past 30 days
and the total number of cigarettes averaged across 30 days, served as separate
dependent variables. Results: We found that lower baseline pre-smoking RSA
predicted more total cigarette use in the past 30 days (β=-.28, p=.02) and more
cigarettes per day in the past 30 days (β=-.28, p=.02) 5 years later, even after
controlling for baseline cigarette use (β=-.31, p=.009; β=-.32, p=.007). However,
post-smoking RSA and change in pre-post smoking RSA were not associated with
cigarette use 5 years later (p’s > .10). Conclusions: Our results provide preliminary
evidence that lower baseline RSA may serve as a risk biomarker in predicting
heavier cigarette use 5 years later. Thus, it may be that individuals who go on to
smoke more heavily possessed lower baseline RSA and smoking may exacerbate
pre-existing deficits in emotional regulation. Future studies should examine if
baseline RSA is a unique predictor of smoking behavior or if it is a risk biomarker
for other substance use as well.

JUSTIFICATION: The findings presented in this symposium hold the potential to
inform theory and clinical research.
CORRESPONDING AUTHOR: Jon Kassel, Ph.D., Professor, University of Illinois
at Chicago, Psychology, 1007 W. Harrison St., Chicago, IL, IL 60607, United
States, Phone: 312-413-9162, Fax: 312-413-4122, Email: jkassel@uic.edu
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SMOKING’S EFFECTS ON RESPIRATORY SINUS ARRHYTHMIA IN
ADOLESCENT SMOKERS
Megan Conrad*, Stephanie M. Gorka, and Jon D. Kassel, University of Illinois at
Chicago, Department of Psychology

FUNDING: Supported by NIH grants T32MH067631 (to NAC) & 5P01CA098262
(PI: Mermelstein).

Aims and Methods: Respiratory sinus arrhythmia (RSA) is the rhythmic
fluctuation of heart rate during the respiratory cycle and has emerged as an indicator
of how well the organism maintains homeostasis so that the body can flexibly
respond to environmental demands. Previous research has shown that cigarette
smoking has both acute and chronic effects on RSA in adults, and that these
effects might be particularly salient during adolescence, a critical developmental
period marked by numerous social and biological transitions. Given that RSA is
often conceptualized as a marker of self-regulatory capabilities, examination of
how smoking in adolescents influences RSA may foster a better understanding of
reinforcing mechanisms governing tobacco use in this vulnerable population. The
goal of the current study was to examine the acute effects of smoking on RSA and
mean heart rate (HR) in a group of high-risk adolescent smokers (N=93; mean
age=15.7; 52 females) who participated in a longitudinal study examining the
social and emotional contexts of adolescent smoking. Two experimental sessions
were separated by 6-10 weeks and resting electrocardiogram (EKG) data were
collected before and after smoking or not smoking a single cigarette ad libitum.
Results and Conclusions: Results revealed that smoking served to significantly
reduce RSA (relative to not smoking). Age of smoking onset was a marginal
moderator of this relationship, as those who started smoking earlier evidenced
a greater decrease in RSA during their smoking session. As anticipated, smoking
resulted in significant HR increase. Further, smoking frequency proved a significant
covariate, indicating that greater smoking frequency was associated with larger
increases in HR over the course of the session. Importantly, these findings are
largely consistent with the adult literature, and further studies are needed to fully
elucidate the relationship between smoking/nicotine and RSA in youth.

JUSTIFICATION: Findings from this study could inform both theory development
and clinical research.
CORRESPONDING AUTHOR: Jon Kassel, Ph.D., Professor, University of Illinois
at Chicago, Psychology, 1007 W. Harrison St., Chicago, IL, IL 60607, United
States, Phone: 312-413-9162, Fax: 312-413-4122, Email: jkassel@uic.edu
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SEX DIFFERENCES IN PERCEIVED AND ACTUAL RELIEF
OF NEGATIVE AFFECT AS A RESULT OF SMOKING IN AN
ADOLESCENT SAMPLE
Grace E. Giedgowd*, Megan Conrad, Natania A. Crane, and Jon D. Kassel,
University of Illinois at Chicago
Aims and Methods: Among adolescent smokers, previous research has pointed
to critical associations between negative-affect-relief expectancies (NAREs)
attributable to smoking and amount of cigarette use and nicotine dependence.
The current study evaluated sex differences in NAREs, change in affect as a
result of smoking, and prediction of future tobacco use based on these affective
indices. Adolescents (n = 85, 51% female; Mean age = 15.70 yrs) participated in a
laboratory session (baseline) as a part of a larger study evaluating the social and
emotional contexts of smoking. Subsequent to four hours of tobacco abstinence,
participants were offered one cigarette to smoke ad libitum. Negative affect (NA)
was assessed before and after smoking. NARES, as measured by the Smoking
Consequences Questionnaire – Negative Affect scale (SCQ-NA), nicotine
dependence, and recent cigarette use were assessed at baseline, six, and fifteen
months. Repeated measures ANOVA was used to evaluate change in affect over
time, with sex employed as a between-subjects factor. Results: NA significantly
decreased from pre- to post-smoking, and was qualified by a time X sex interaction.
NA relief was greater for females than males, despite no differences in regular or
recent use of cigarettes, dependence, or smoking topography. Females reported
higher SCQ-NA than males; however, SCQ-NA was only related to actual NA relief
as assessed in the lab for males. Change in NA was related to daily cigarette use

FUNDING: This research is supported by the National Cancer Institute of the
National Institutes of Health under award #5PO1CA098262.
JUSTIFICATION: Findings from this study could influence both theory development
and clinical research.
CORRESPONDING AUTHOR: Jon Kassel, Ph.D., Professor, University of Illinois
at Chicago, Psychology, 1007 W. Harrison St., Chicago, IL, IL 60607, United
States, Phone: 312-413-9162, Fax: 312-413-4122, Email: jkassel@uic.edu
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at baseline, and, importantly, predicted cigarette use for males and females six
months later. However, NA relief predicted use for only males at fifteen months.
Conclusions: These findings suggest that the role of affect in smoking may differ
between adolescent males and females, and that NAREs may reflect actual relief
derived from smoking more so in males than females. Whereas NA relief was more
modest for males, change in NA was more related to NAREs and predictive of
future use among teen boys relative to girls. Future work should examine NAREs
and relief of NA due to smoking over time, to better determine the stability of these
sex differences into adulthood.

SMOKING AND QUITTING HISTORY CHARACTERISTICS AMONG
CURRENT ELECTRONIC CIGARETTE USERS IN A NATIONAL
MULTI-ETHNIC ADULT SMOKER SAMPLE
Rashelle B. Hayes, Ph.D.*1, Taneisha S. Scheuermann, Ph.D.2, Ken Resnicow,
Ph.D.3, Effie Olendzki, M.S.1, Sharina Person, Ph.D.4, and Jasjit S. Ahluwalia,
M.D., M.P.H.2, 1Division of Preventive and Behavioral Medicine, University of
Massachusetts Medical School, 2Center for Health Equity, University of Minnesota
Medical School, 3Department of Health Behavior and Health Education, University
of Michigan, 4Department of Quantitative Health Sciences, University of
Massachusetts Medical School

FUNDING: This research is supported by the National Cancer Institute of the
National Institutes of Health under award #5PO1CA098262.
JUSTIFICATION: Findings from this study could inform both theory development
and clinical research.

Electronic cigarette (EC) use has become increasingly popular particularly
among current smokers. Because many ECs have prematurely been marketed as
a cessation aid, it is important to examine characteristics of smokers who already
choose to use them. Little research has examined the smoking, quitting, medical,
or psychosocial characteristics among current EC users, which would likely impact
cessation. Thus, we examined correlates of current EC use among a multi-ethnic
adult smoker sample. Participants (N=2,376) from a research survey panel
completed an online cross-sectional survey between June and August, 2012.
Sampling was stratified to recruit nearly equal numbers of participants by race/
ethnicity (African-American, Hispanic, and Caucasian) and smoking frequency
(nondaily and daily). Current EC use was reported by 9.2% (n=219) of the sample
with monthly use averaging 7.7 days (median=4; range 1-30 days). Current EC
use was significantly associated with greater nicotine dependence (OR = 1.45,
95%CI [1.1-1.9]), greater perceived addiction (OR = 1.006, 95%CI [1.001-1.01]),
and concurrent poly-tobacco use (OR = 1.49, 95% [1.4-1.6]). More past-year
quit attempts (OR = 1.02, 95%CI [1.005-1.03] and past use of multiple cessation
methods (OR = 1.47, 95%CI [1.3-1.6]), including using ECs for cessation (OR =
14.5, 95%CI [10.5-20.17], were also significantly associated with current EC use.
Having a medical illness was associated with greater odds of using ECs (ORs
ranged from 1.49 (asthma) to 2.56 (heart attack)). Greater depressed mood (OR
= 1.14, 95%CI [1.06-1.22]) and greater alcohol use (OR = 1.06, 95%CI [1.01-1.12]
were also associated with EC use. Finally, although results only approached
significance, compared to Caucasians (33%), Hispanics (42%) were more likely
to use ECs, and African-Americans (26%) were less likely to use ECs. These data
suggest that current EC users have risk factors that have made smoking cessation
attempts difficult and who will likely continue to have difficulty in the future. These
characteristics should be considered when examining the effectiveness of ECs on
cessation and in designing future cessation trials using ECs.

CORRESPONDING AUTHOR: Jon Kassel, Ph.D., Professor, University of Illinois
at Chicago, Psychology, 1007 W. Harrison St., Chicago, IL, IL 60607, United
States, Phone: 312-413-9162, Fax: 312-413-4122, Email: jkassel@uic.edu
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THE ACUTE EFFECTS OF CIGARETTE SMOKING ON EMOTIONAL
RESPONSE IN ADOLESCENT SMOKERS: A MULTIDIMENSIONAL
ANALYSIS
Jon D. Kassel*, Margaret C. Wardle, Jennifer C. Veilleux, Justin E. Greenstein,
Adrienne J. Heinz, Daniel P. Evatt, Ashley R. Braun, Donald Hedeker, Michael L.
Berbaum, and Robin Mermelstein, University of Illinois at Chicago, Department of
Psychology
Aims and Methods: Whereas adolescent smoking is most often attributable to
social factors and motives, there is growing reason to believe that young smokers,
like their adult counterparts, may smoke as a means of emotion regulation. We
sought to examine the extent to which cigarette smoking confers acute benefits in
emotional response. All participants attended two laboratory sessions, separated
by 6 – 8 weeks. Qualified smokers were randomized to a smoking session at one
of the two sessions; nonsmokers were never asked to smoke. We employed a
multidimensional approach to the assessment of emotional response in a sample
of high-risk (for smoking and other health-compromising behavior) adolescent
smokers (n=97; 54% female; Mean age=15.9) and never-smokers (n=38; 58%
female; Mean age=15.5). Dependent measures included positive (PA) and
negative (NA) affect, craving, amplitude, and onset latency of the startle eyeblink
response, skin conductance level, and heart rate. Multilevel modeling was used
to assess pre-post smoking/no smoking differences in the dependent variables.
Results: Findings revealed significant smoking effects on most variables; smoking
a cigarette, relative to not smoking, marginally reduced startle amplitude, and
significantly reduced NA, craving, and skin conductance level, while also increasing
startle onset latency and heart rate. Correlational analyses further suggested that,
even among young, relatively light smokers, constructs central to dependence and
withdrawal seem to cohere, tentatively pointing to early signs of the emergence
of nicotine dependence. Conclusions: This is among the first studies to reveal
significant acute effects of cigarette smoking on craving and emotional response
in adolescent smokers. As such, the findings go some way toward elucidating
motivational processes subserving smoking in this vulnerable population. Future
research should attempt to replicate and extend these findings, as well as assess
the predictive validity (i.e., increased smoking behavior, development of nicotine
dependence) of these affective indices.

FUNDING: This research was supported by a Pfizer GRAND award to Jasjit
Ahluwalia, MD, MPH.
JUSTIFICATION: Understanding characteristics of current EC users will inform
electronic cigarette message development and dissemination policies.
CORRESPONDING AUTHOR: Rashelle Hayes, PhD, Assistant Professor, UMass
Medical School, Medicine, 55 Lake Avenue North, Worcester, MA 01655, United
States, Phone: 508-856-7583, Email: rashelle.hayes@umassmed.edu
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E-CIGARETTE USE AMONG CURRENT AND FORMER SMOKERS
Laura A. Beebe, Ph.D.*, Alayna P. Tackett, B.A., and Theodore L. Wagener, Ph.D.,
Oklahoma Tobacco Research Center, University of Oklahoma Health Sciences
Center

FUNDING: This research is supported by the National Cancer Institute of the
National Institutes of Health under award #5PO1CA098262.

E-cigarette use, or vaping, has quickly surpassed the adoption of other noncombustible cigarette tobacco products such as snus and dissolvables. Preliminary
evidence indicates that many smokers are currently using e-cigarettes as a
substitute for smoking; however, more extensive and generalizable investigations
of prevalence and reasons for use are needed. We analyzed cross-sectional data
from the Oklahoma Behavioral Risk Factor Surveillance System (BRFSS) for
January-June, 2013. Both landline and cell phone households were included in
the sampling and the data were weighted to ensure representation of the state’s
normative population. To capture interest in emerging non-combustible tobacco
products and cessation attempts, additional questions were added to the standard
BRFSS survey. Current smokers and recent former smokers (within the last 12
months) were asked about the use of non-combustible cigarette products in places
where smoking is not allowed and cessation strategies during the most recent
quit attempt. Thirty-five percent of current smokers (N = 338) and 47% of recent

JUSTIFICATION: Findings from this study could inform both theory development
and clinical research.
CORRESPONDING AUTHOR: Jon Kassel, Ph.D., Professor, University of Illinois
at Chicago, Psychology, 1007 W. Harrison St., Chicago, IL, IL 60607, United
States, Phone: 312-413-9162, Fax: 312-413-4122, Email: jkassel@uic.edu
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former smokers (N = 59) reported using an e-cigarette where smoking was not
allowed. Interestingly, the proportion of current and recent former smokers who
reported using e-cigarette products was more than twice the reported use of other
smokeless products (chewing tobacco, snuff, snus, etc.), 15.6%. Switching to an
e-cigarette as a method of smoking cessation during the last successful quit or
quit attempt was reported by 24.9%, surpassing other methods such as telephone
quitlines (7.3%), switching to other smokeless tobacco products (5.1%), or using
current FDA approved cessation methods, such as the nicotine patch (10.2%)
and pharmacotherapy (9.8%). These findings suggest that a significant proportion
of current smokers in Oklahoma may be using e-cigarettes as a supplemental
nicotine method in smoking ban locations and, alternatively, to help quit the use
of traditional combustible cigarettes. While the present findings shed light on the
current uses of non-combustible tobacco products, more research is needed to
better assess and understand these behaviors.

and clinical researchers seeking to determine how they impact smoking cessation
efforts by current smokers
CORRESPONDING AUTHOR: Nancy Rigotti, MD, Professor of Medicine, Harvard
Medical School, Tobacco Research & Treatment Center, Massachusetts General
Hospital, Boston, MA 02114, United States, Phone: 617 724 3548, Email: nrigotti@
partners.org
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ARE HEALTH CARE PROVIDERS PREPARED TO COUNSEL
ADOLESCENT PATIENTS ABOUT ELECTRONIC CIGARETTES?
Jessica K. Pepper, M.P.H.*1, Annie-Laurie McRee, Dr.P.H.2, and Melissa B.
Gilkey, Ph.D.1, 1UNC Gillings School of Global Public Health and Lineberger
Comprehensive Cancer Center, 2The Ohio State University

FUNDING: Oklahoma Tobacco Settlement Endowment Trust
JUSTIFICATION: E-cigarette use, or vaping, has become a common practice
among current smokers and recent quitters. As such, state and national tobacco
surveillance systems should include questions related to vaping.

Background: Electronic cigarettes (e-cigarettes) are battery-powered nicotine
delivery systems that may serve as a “gateway” to tobacco use by adolescents.
Use of e-cigarettes by U.S. adolescents rose from 3% in 2011 to 7% in 2012. We
sought to describe health care providers’ beliefs about the safety of e-cigarettes,
as well as their awareness of and comfort discussing e-cigarettes with adolescent
patients and their parents. Methods: A statewide sample (n=561) of Minnesota
health care providers (36% family physicians, 20% pediatricians, and 34% nurse
practitioners) who treat adolescents completed an online survey in April, 2013.
Results: Nearly all providers (92%) were aware of e-cigarettes, and 11% reported
having treated an adolescent patient who had used them. Respondents most
often learned about e-cigarettes from patients, news stories, and advertisements,
rather than professional sources. Providers expressed moderately low levels
of knowledge about and comfort discussing e-cigarettes with patients and their
parents. While many providers believed that e-cigarettes are at least somewhat
less harmful than regular cigarettes (66%) or smokeless tobacco (64%), most
(75%) felt that e-cigarettes could be a gateway to tobacco use. Respondents who
were more concerned about e-cigarettes being a gateway to tobacco use were
more likely to feel it was important to discuss e-cigarettes with adolescent patients
(r=.29, p<.001) and parents (r=.31, p<.001). Nearly all respondents (92%) wanted
to learn more about e-cigarettes. Conclusions: Given the dramatic increase in
e-cigarette use, health care providers who treat adolescents are faced with the
task of incorporating screening and counseling about these novel nicotine delivery
devices into routine preventive care. At present, low levels of knowledge about,
and comfort discussing, e-cigarettes could be barriers to providing such guidance.
Provider education about e-cigarettes is critical for addressing this emerging public
health concern.

CORRESPONDING AUTHOR: Laura Beebe, PhD, Professor, University of
Oklahoma Health Sciences Center, Oklahoma Tobacco Research Center, 800 NE
10th Street, Oklahoma City, OK 73104, United States, Phone: 4052712229 ext
48061, Fax: 4052712068, Email: laura-beebe@ouhsc.edu
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ELECTRONIC CIGARETTE USE BEFORE AND AFTER
HOSPITALIZATION BY SMOKERS PLANNING TO QUIT SMOKING,
2010-2013
Nancy A. Rigotti, M.D.*, Lisa C. Rosenfeld, M.P.H., Joanna Streck, B.A., Hilary
Tindle, M.D., M.P.H., Elyse R. Park, Ph.D., Douglas E. Levy, Ph.D., Yuchiao
Chang, Ph.D., Jennifer H.K. Kelley, M.A., R.N., and Daniel E. Singer, M.D.,
Mongan Institute for Health Policy, Massachusetts General Hospital and Harvard
Medical School, and Department of Medicine, University of Pittsburgh School of
Medicine
BACKGROUND: Little is known about electronic cigarette (e-cig) use patterns
especially among smokers with medical comorbidity or those who plan to quit and
have access to cessation treatment. METHODS: We analyzed past 30 day e-cig
use before and after hospital admission in 2 RCTs testing free post-discharge
cessation treatment (counseling and meds) versus usual care for smokers who
wanted to quit. Study 1 enrolled 397 smokers at 1 hospital in MA (7/2010-4/2012).
Study 2 (ongoing) enrolled 643 smokers in 1/2013-9/2013 at 3 hospitals (2 in MA, 1
in PA). We assessed past 30-day e-cig use before hospital admission and 1,3, and
6 months (mon) after discharge. Multiple logistic regression was used to identify
correlates of e-cig use before and after a hospital stay. RESULTS: Prevalence
of e-cig use 30 days before admission to the 1 hospital in both studies rose from
5.8% in study 1 (2010-12) to 20.5% in study 2 (2013; AOR 2.47, 95%CI 1.89-3.21,
adjusting for sex, race, education, cig/d, and drinks/d). E-cig prevalence at all
study 2 sites (2013) was 21.5% and did not vary by site (17.7%, 20.5%, 23.7%,
p=.42). Pooling across study 2 sites, e-cig use before admission was higher among
smokers who had previously tried to quit smoking (22% vs 9%, p=.04) but was not
associated with sex, race, education, cigarettes/d, non-cigarette tobacco or other
substance use, prior smoking cessation counseling or med use, or self-efficacy for
quitting. In study 1 (2020-12) the prevalence of e-cig use was 5.8% pre-admission
and 3.7% (1 mon), 4.9% (3 mon), and 3.8% (6 mon) post-discharge; it did not vary
by treatment group. At 1-mon follow-up, self-reported 7-day cigarette abstinence
was lower in e-cig users vs. non-users (23% vs 54%, p=.03, OR 0.50 [95% CI
0.26-0.97] adjusting for group). The effect was borderline at 3 mon (31% vs 53%,
p=.09) and absent at 6 mon (50% vs 46%, p=.77). CONCLUSIONS: Recent e-cig
use increased dramatically in 2013 compared with 2010-12 among hospitalized
smokers who planned to quit smoking, mirroring national data. E-cig use continued
after discharge even with access to free cessation treatment and was associated
with less tobacco abstinence at 1 month follow-up.

FUNDING: This study was funded through a 2012 Young Investigator Award from
the Academic Pediatric Association, supported by the Maternal and Child Health
Bureau and the American Academy of Pediatrics (Federal Grant U04MC0785303). The study was further supported by a NRSA in Primary Medical Care from
HRSA (T32HP22239, PI: Borowsky); UNC Lineberger Cancer Control Education
Program (R25 CA57726); and Clinical and Translational Science Institute grant
support (UL1RR033183) to the University of Minnesota from the National Center
for Research Resources.
JUSTIFICATION: Health care providers who treat adolescents want to know more
about electronic cigarettes and receiving education on this topic could help them
counsel patients about the risks of tobacco use.
CORRESPONDING AUTHOR: Jessica K. Pepper, UNC Gillings School of Global
Public Health, Health Behavior, 311 Rosenau Hall, Chapel Hill, NC 27599, United
States, Phone: 6175297107, Email: jkadis@unc.edu
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PERCEPTIONS ABOUT E-CIGARETTE ADVERTISING AND
INTEREST IN PRODUCT TRIAL AMONG US ADULTS
Danielle M. Smith, M.P.H.*, Maansi Bansal-Travers, Ph.D., Richard J. O’Connor,
Ph.D., Maciej L. Goniewicz, Ph.D., and Andrew J. Hyland, Ph.D., Roswell Park
Cancer Institute

FUNDING: Funded by NIH/NHLBI grants #1-RC1-HL099668 and #5-R01-HL111821
JUSTIFICATION: Understanding how e-cigarettes might aid or impede the efforts
of smokers who are trying to quit smoking and have access to standard cessation
treatment will help inform policymakers addressing the regulation of e-cigarettes

Background: Electronic cigarettes (e-cigarettes) have risen in popularity in
the U.S. While recently published studies have described the prevalence and
demographics of e-cigarette users, no studies to date have evaluated the impact
of advertising on perceptions and interest in trial. This pilot study was conducted to
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explore whether exposure to e-cigarette ads influenced intention to use and interest
in product trial. Methods: A web-based survey was completed by 600 respondents
recruited from an internet panel in the US. Respondents answered questions
assessing tobacco use and were then assigned to randomly view 9 magazine ads
for Blu e-cigarettes or Camel snus. After viewing each ad, respondents were asked
a series of questions about their perceptions, beliefs, and product expectancies. At
the end, respondents were asked to choose a free sample product (hypothetical)
from the following options: an e-cigarette, smokeless tobacco (SLT), pack of
cigarettes, or no product. Results: Among respondents, 31% reported current
cigarette use, 8% reported current SLT use, and 7% reported current e-cigarette
use. An ad receptivity score showed few differences between individual ads within
each product condition (ad receptivity score range: 0-25). Mean ratings for snus
ads ranged from 11.11-11.84; mean ratings for e-cigarette ads ranged from 12.0612.67. Respondents exposed to e-cigarette ads had increased odds of reporting
interest in trying the product shown compared to those exposed to snus ads (OR:
3.21, 95% CI:1.50-6.85). E-cigarettes were the most popular product selected
(34%), followed by cigarettes (8%) and SLT (3%); 331 respondents (55%) chose
no product. We observed statistically significant differences in product selection
between current smokers and current nonsmokers (Pearson Chi-Square=212.566,
p-value<0.001). Conclusions: These findings suggest that exposure to e-cigarette
ads may be associated with interest in e-cigarette trial. Continued widespread
marketing in magazines, on television, and at the point-of-sale may increase
appeal among non-smokers and recent quitters for nicotine delivery devices such
as e-cigarettes

Findings highlight the utility of examining patterns of substance use, the varied
nature of substance use among smokers with SMI, and differences in expectations
of how substances will interact with tobacco by different types of users.

FUNDING: This work was supported by Roswell Park Cancer Institute and
National Cancer Institute (NCI) grant #P30 CA016056

BACKGROUND: Anxiety sensitivity—fear of anxiety symptoms—may increase
motivation to smoke by influencing the development of cognitive expectations
regarding smoking’s negative reinforcing effects. It is critical to understand the
nature and mechanisms underlying the relation between anxiety sensitivity and
smoking expectancies to advance theoretical models of psychiatric comorbidity
with smoking and shed light on targets for smoking cessation treatments for
smokers with emotional vulnerabilities. Based on empirical evidence and
theoretical grounds, we hypothesized that relations between anxiety sensitivity
and negative reinforcement-related smoking expectancies would be mediated by
negative urgency, i.e., a trait tendency to act impulsively during negative affect.
METHOD: In a cross-sectional design, we administered self-report measures
of anxiety sensitivity, negative urgency, and negative reinforcement-related
smoking outcome and abstinence expectancies to a racially diverse sample of
205 smokers (> 10 cig/day, 34% female, mean age = 44.4). RESULTS: Linear
regression models indicated that anxiety sensitivity was associated with stronger
expectancies that smoking alleviates negative affect (beta = .30, p < .0001)
and smoking abstinence exacerbates aversive withdrawal symptoms (beta =
.24, p = .0004). Product of coefficient analyses indicated that negative urgency
statistically mediated the relation between anxiety sensitivity and both types of
negative reinforcement-related smoking expectancies (betas > .057, ps < .007).
Results remained significant after statistically controlling for anxiety and nicotine
dependence symptoms. CONCLUSIONS: Smokers high in anxiety sensitivity
tend to display negative urgency, which, in turn, is related to greater expectations
of negative reinforcement consequences of smoking and smoking abstinence.
Treatments that mitigate fear of anxiety symptoms and the tendency to act
impulsively in response to negative affect (e.g., interoceptive exposure, distress
tolerance skills training, and mindfulness training) may be useful in assisting with
smoking cessation for high-anxiety sensitivity smokers.

FUNDING: Supported by NIH #R01 MH083684
JUSTIFICATION: Clarifying how persons with SMI expect their tobacco and other
substances to interact may inform treatment strategies tailored to this particularly
at-risk group.
CORRESPONDING AUTHOR: Danielle Pandika, Bachelor of Science, Graduate
Student, Arizona State University, 1617 E Southern Ave, Tempe, AZ 85282, United
States, Phone: 9259229834, Email: dpandika@asu.edu
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NEGATIVE URGENCY MEDIATES RELATIONS BETWEEN ANXIETY
SENSITIVITY AND NEGATIVE REINFORCEMENT-RELATED
SMOKING OUTCOME AND ABSTINENCE EXPECTANCIES
Casey R. Guillot, Ph.D.*1, Raina D. Pang, Ph.D.1, and Adam M. Leventhal, Ph.D.1,2,
1
Department of Preventive Medicine, University of Southern California Keck
School of Medicine, 2Department of Psychology, University of Southern California

JUSTIFICATION: These data provide a basis for future studies examining
e-cigarette advertising and interest in trial, which could inform policies surrounding
e-cigarette marketing and promotion.
CORRESPONDING AUTHOR: Danielle Smith, MPH, Data Manager, Roswell
Park Cancer Institute, Department of Health Behavior, Elm and Carlton Streets,
Buffalo, NY 14263, United States, Phone: 716-361-4690, Email: danielle.smith@
roswellpark.org
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CO-USE OF TOBACCO AND OTHER SUBSTANCES AMONG
SMOKERS WITH SEVERE MENTAL ILLNESS: BEHAVIORAL
PATTERNS AND INTERACTION EXPECTANCIES
Danielle M. Pandika, B.S.*1, Danielle E. Ramo, Ph.D.2, and Judith J. Prochaska,
Ph.D., M.P.H.3, 1Arizona State University, 2University of California, San Francisco,
3
Stanford University
Persons with serious mental illness (SMI) are at elevated risk for tobacco
and other drug use. The co-use of tobacco and other drugs has not been well
explored in this vulnerable group. Clarifying how users expect their tobacco and
other substances to interact may inform treatment strategies. This study examined
(1) behavioral patterns of tobacco and other substance co-use in those with SMI,
(2) drug interaction expectancies, and (3) relationships between use patterns
and expectancies. Participants were 816 adult smokers of 5+ cigarettes/day
assessed during an acute psychiatric inpatient stay for alcohol and/or illicit drug
use in the 30 days prior to hospitalization. Drug interaction expectancies were
measured with the Nicotine and Other Substance Interaction Expectancy (NOSIE)
subscales on (a) Substances increase tobacco use/urges and (b) Smoking to cope
with substance urges. Latent class analysis estimated latent groups of alcohol
and drug use based on patterns of past-month use and examined differences in
interaction expectancies by class. In the past month, 12% were non-users, 61%
used alcohol, 45% cannabis, 32% sedatives, 30% opiates, 24% stimulants, and
6% other substances; 48% were polyusers. Participants reported moderate to
high expectations that substances would increase tobacco urges (M=3.9, SD=1.2;
range: 1, 5), and reported smoking to cope with urges to use alcohol/drugs (M=2.4,
SD=1.3; range: 1, 5). A four-class model of drug use patterns fit the data best:
34% wide-range users; 8% alcohol/cannabis users; 7% opiate/sedative users; and
52% non-users. For the Substances increase tobacco use/urges subscale, opiate/
sedative users (M=4.17, SD=.13) and alcohol/cannabis users (M=4.08, SD=3.73)
had higher expectations that substances would increase tobacco use and urges
than non-users (M=3.73, SD=.07), class comparison χ2=17.8, p<.001. There was
no class difference for Smoking to cope with substance urges (χ2=1.8, p=.62).

FUNDING: FUNDING: National Institutes on Drug Abuse Grant R01-DA026831
and American Cancer Society Grant RSG-13-163-01
JUSTIFICATION: Treatments that mitigate fear of anxiety symptoms and the
tendency to act impulsively in response to negative affect (e.g., interoceptive
exposure, distress tolerance skills training, and mindfulness training) may be
useful in assisting with smoking cessation for high-anxiety sensitivity smokers.
CORRESPONDING AUTHOR: Casey Guillot, Ph.D., Postdoctoral Scholar-Research Associate, University of Southern California Keck School of Medicine,
Department of Preventive Medicine, 2250 Alcazar St, CSC 240, Los Angeles, CA
90033, United States, Phone: 323-442-2598, Email: cguillot@usc.edu
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nondaily (38.3%) to light daily (63.5%) to moderate to heavy daily smoking (87.4%;
p<0.001). Nondaily smokers were most likely to intend to quit in the next six
months (29.1%), followed by light smokers (24.9%), then heavier smokers (22.9%;
p <0.001). Scores from three measures of dependence and addiction highlight
that nondaily smokers have significant levels of dependence and a substantial
subset of them are addicted to nicotine. Differences between nondaily, light daily,
and moderate to heavy smokers on nicotine dependence, tobacco use behavior
(e.g., harm reduction), and readiness to quit represent important considerations for
informing interventions and the clinical setting.

FROM PICTURES OF THE WORLD TO PICTURES OF THE BRAIN:
ENVIRONMENTS ASSOCIATED WITH SMOKING ELICIT CRAVING
AND DISTINCT PATTERNS OF BRAIN ACTIVATION
F. Joseph McClernon, Ph.D.*1, Cynthia Conklin, Ph.D.2, Rachel Kozink1, Anthony
De Vito1, and Matt Hallyburton1, 1Duke Medicine; 2University of Pittsburgh Medical
Center

FUNDING: Pfizer’s Global Research Awards for Nicotine Dependence (GRAND)
awarded to JSA

Environments in which smoking occurs can become associated with drug
effects and thus become conditioned stimuli, or stimuli that signal the availability of
smoking (occasion setters). Whereas the brain systems that underlie the learning
and processing of environment-drug associations have been explored in animal
models, these same associations have not been similarly evaluated in humans. In
previous research, we showed that both standard and personal smoking-related
environments elicit self-reported craving at levels similar to proximal (e.g., lit
cigarette) smoking cues (Conklin et al., 2008/2010). In the present study, we
continued this line of research by investigating brain reactivity in response to
standard and personal smoking environments. Fourteen (n=14) adult smokers
completed a structured interview in which they indicated locations in which they
routinely smoke or refrain from smoking; they then used digital cameras to acquire
images both approaching and from within these environments. Participants then
underwent fMRI scanning while viewing smoking and non-smoking personal and
standard smoking environment pictures; and pictures of smoking and non-smoking
proximal cues. Preliminary analyses in FSL revealed distinct patterns of brain
cue-reactivity for smoking minus non-smoking contrasts (z ≥ 3; uncorrected)
for each stimulus type: Personal Environments (dACC, R anterior insula, R
supramarginal gyrus), Standard Environments (L/R occipital cortex; lingual gyrus;
L/R precuneus), and Proximal Cues (L/R occipital cortex). Cue-provoked craving
(smoking – nonsmoking) was robust (Personal Environments d=3.0; Standard
Environments d=2.4; Proximal Cues d=1.7) and did not differ significantly across
stimulus types. The results of this analysis preliminarily replicate previous work
showing that smoking environments (even when devoid of proximal cues) elicit
robust craving, but advances our understanding of how drug-context associations
are processed in the brain. Implications for incorporating smoking context into
cessation treatment will be discussed.

JUSTIFICATION: Nondaily and light smokers differ from those who smoke 11
or more cpd and researchers should investigate targeting lighter smokers for
smoking cessation using knowledge of their dependence, use of harm reduction
strategies, and readiness to quit.
CORRESPONDING AUTHOR: Taneisha Scheuermann, Research Instructor,
University of Kansas School of Medicine, Preventive Medicine and Public Health,
3901 Rainbow Blvd, Kansas City, KS 66160, United States, Phone: 913-588-2641,
Email: tbuchanan@kumc.edu
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NONDAILY AND DAILY SMOKERS’ IDENTITY AND
CLASSIFICATION OF A SMOKER
Kim Pulvers, Ph.D., M.P.H.*1, Taneisha S.Scheuermann, Ph.D.2, Devan R.
Romero, Dr.P.H. 3, Brittany Basora, B.A.1, Xianghua Luo, Ph.D.4,6, and Jasjit S.
Ahluwalia, M.D., M.P.H.5,6, 1California State University San Marcos, Department of
Psychology, 2University of Kansas School of Medicine, Department of Preventive
Medicine and Public Health, 3Department of Kinesiology, 4Masonic Cancer Center,
University of Minnesota, 5University of Minnesota Department of Medicine and
Center for Health Equity, 6School of Public Health, University of Minnesota,
Minneapolis, MN

FUNDING: This research was supported by R21 DA033083 (FJM).

Smoker identity, or the strength of beliefs about oneself as a smoker, is a
robust marker of smoking behavior. However, many nondaily smokers do not
identify as smokers, underestimating their risk for tobacco-related disease and
resulting in missed intervention opportunities. Assessing underlying beliefs
about characteristics used to classify smokers may help explain the discrepancy
between smoking behavior and smoker identity. This study examines the
Classifying a Smoker scale among a diverse sample of experienced smokers. A
cross-sectional survey was administered through an online panel survey service to
2,376 current smokers at least 25 years of age. The sample was stratified to obtain
equal numbers of three racial/ethnic groups (African American, Latino, White)
across smoking level (nondaily and daily smoking). Classifying a smoker and
smoker identity scores significantly increased at each level of smoking (p<0.0001).
Classifying a smoker and smoker identity were both significantly associated with
stronger dependence on cigarettes, greater health risk perceptions, more smoking
friends, and being more likely to carry cigarettes. Smoker identity was a stronger
correlate of smoking and behavioral outcomes; however, classifying a smoker
explained unique variance for these same outcomes above and beyond smoker
identity. The positive association between classifying a smoker and smoker identity
(r=0.23, p<0.001) was strongest among nondaily smokers, and the link between
these variables became weaker the longer one smoked. Nondaily smokers had
the least rigid criteria for classifying a smoker of any smoker subgroup. In contrast,
previous studies with college smokers found that nondaily smokers had more rigid
criteria for classifying a smoker than daily smokers. Theory-based explanations
for the discrepant results between studies are provided. Prospective studies are
needed to examine variations in smoker classification by smoking experience and
the association of these constructs with smoking cessation to inform prevention
and treatment efforts. The present study supports the use of the Classifying a
Smoker scale among diverse, experienced smokers in such work.

JUSTIFICATION: This study informs on the use of environment stimuli in exposure
based therapies for smoking and other addictions.
CORRESPONDING AUTHOR: Joseph McClernon, Ph.D., Associate Professor,
Duke Medicine, Psychiatry, 2608 Erwin Rd, Durham, NC 27705, United States,
Phone: 9196683987, Email: francis.mcclernon@duke.edu
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CHARACTERISTICS OF NONDAILY AND DAILY SMOKERS
Taneisha S. Scheuermann, Ph.D.*1, Nicole L. Nollen, Ph.D.1, Xianghua Luo, Ph.D.2,
and Jasjit S. Ahluwalia, M.D., M.P.H.3, 1University of Kansas School of Medicine;
2
University of Minnesota School of Public Health; 3University of Minnesota Medical
School
Tobacco control efforts have resulted in a reduction in smoking prevalence to its
current rate of 19.8% in the US. Nondaily smokers represent a growing proportion
of current smokers and nondaily and light smokers now comprise approximately
40% of current U.S. smokers. Efforts to further decrease US smoking prevalence
will require a better understanding of changing smoking levels across smoker
demographics, but few studies have provided comparative data by smoking
level. This study examined characteristics of nondaily, light daily, and moderate to
heavy daily smokers in a sample of African American, White, and Latino smokers.
Smokers were recruited for a web-based survey using an online panel survey
company. Quotas were established to obtain equal numbers of daily and nondaily
smokers of each race and ethnicity. Participants were 1,201 nondaily smokers
(smoking 4-24 days/month), 578 light daily smokers (<10 cigarettes per day; cpd),
and 597 moderate to heavy daily smokers (>10 cpd). Multivariate regression
(linear, logistic, or multinomial logistic regression, as appropriate) adjusting for
race/ethnicity were conducted using Bonferroni-Hommel’s method to control for
family-wise type-I error rate at 5%. Nondaily smokers were most likely to limit
their smoking to reduce their health risks (52.9%) compared to light (49.8%) and
moderate to heavy daily smokers (29.8%; p <0.001). Smoking dependence, using
time to first cigarette, was seen in nondaily smokers with a stepwise increase from

FUNDING: This research was funded by Pfizer’s Global Research Awards for
Nicotine Dependence (Ahluwalia).
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JUSTIFICATION: Findings in the present study translate to clinical practice by
providing possible targets of attention for smoking prevention and treatment efforts.

sociodemographic and psychosocial variables. Univariate and multivariate
analyses were carried out in the form of negative binomial regression analyses.
Results: In total, 309 smokers completed the survey (98% response rate). The
mean age of participants was 40 years (SD = 11), 55% were female and 13%
were Indigenous Australian. Participants experienced significant disadvantage,
with 78% earning AUD$400 or less per week, 94% main source of income from
government benefits, 52% living in government housing, and 68% having left
school before the age of 16. Half of all smokers (51%) had made a quit attempt
within the past 12 months with the mean number of quit attempts being 2 (SD =
2). The most popular methods used to quit included willpower (50%), NRT (30%),
and exercise (30%). The odds of a female having made multiple quit attempts
were 1.73 times the odds of a male (95%CI 1.07-2.80) and those experiencing
high levels of financial stress had 2.81 times more the odds of making multiple
quit attempts than those experiencing low financial stress. Other significant
predictors of multiple quit attempts included Indigenous status and motivation.
Conclusion: These results demonstrate that individuals experiencing high levels of
socioeconomic disadvantage are making attempts to quit. The predictors of these
quit attempts have important implications for policy and intervention design and
implementation.

CORRESPONDING AUTHOR: Taneisha Scheuermann, Research Instructor,
University of Kansas School of Medicine, Preventive Medicine and Public Health,
3901 Rainbow Blvd, Kansas City, KS 66160, United States, Phone: 913-588-2641,
Email: tbuchanan@kumc.edu
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CORRELATES OF CONVERTED AND NATIVE NONDAILY
SMOKING
Waruiru Mburu1, Taneisha S. Scheuermann2, Charu Mathur1, and Jasjit S.
Ahluwalia1, 1University of Minnesota Medical School, 2University of Kansas
Medical School
Introduction: Nondaily smokers constitute 30% of adult smokers in the US and
their proportion is increasing yet little is known about distinguishing characteristics
between never daily smokers (native nondaily smokers) and former daily smokers
(converted nondaily smokers). To address this issue, this study contrasted native
and converted nondaily smokers on demographic, psychosocial, tobacco-related
characteristics, and quit intentions and behaviors in a sample of smokers.
Methods: Smokers were recruited for a web-based survey using an online panel
survey company. Participants were 904 converted nondaily smokers and 297
native nondaily smokers. Logistic regression analyses were used to examine
associations between demographics, smoking behavior, and psychosocial
variables between native vs converted nondaily smokers. Results: Logistic
regression indicated that greater number of days smoked in the past month (OR
= 1.03 95% CI = 1.01 - 1.06), more years smoking cigarettes (OR = 1.07 95% CI
= 1.04 - 1.09), identifying as a smoker (OR = 1.05 95% CI = 1.02 - 1.09), having
a higher WISDM score (OR = 1.32 95% CI = 1.16 - 1.49), and higher perceived
vulnerability for developing lung cancer (OR = 1.13 95% CI = 1.02 - 1.26) were
correlates of being a converted nondaily smokers. However, more years smoking
nondaily was related to being a native nondaily smoker (OR = 0.98 95% CI =
0.94 - 0.99). Conclusion: Our analyses indicated significant differences between
converted and native nondaily smokers further showing the heterogeneity of
nondaily smokers. Differing psychosocial and cigarette use characteristics have
implications for the quitting patterns and behaviors of both the converted and
native nondaily smokers.

FUNDING: This research was funded by the Australian National Health and
Medical Research Council and BB is supported by a Cancer Institute New South
Wales Career Development Fellowship.
CORRESPONDING AUTHOR: Darla Kendzor, Ph.D., Assistant Professor, The
University of Texas Health Science Center, School of Public Health, 6011 Harry
Hines Boulevard, Dallas, TX 75390-9128, United States, Phone: (214) 648-1344,
Email: Darla.Kendzor@UTSouthwestern.edu
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FORMATIVE EVALUATION OF A TEXT MESSAGING
INTERVENTION TO PROMOTE CESSATION MEDICATION
ADHERENCE AND SMOKING ABSTINENCE AMONG TOBACCODEPENDENT PERSONS WITH HIV
Donna Shelley, M.D., M.P.H.*1, Paul Krebs, Ph.D.1, Tuo-Yen Tseng, M.A.1,
Selena Wong, L.C.S.W.1, Danielle Wright1, and Hannah Wolfe, Ph.D.2, 1New York
University School of Medicine, 2St. Luke’s Roosevelt Hospital
Background: Despite high motivation to quit smoking among people living
with HIV/AIDS (PLWHA), research demonstrating effective approaches to
treating nicotine dependence in this population is minimal. This study reports
formative evaluation data from tobacco-dependent PLWHA (N=29) regarding
a text message intervention to increase adherence to smoking Varenicline and
increase cessation rates. Methods: Four focus groups were conducted to assess
(a) beliefs and preferences regarding use of Varenicline, (b) preferences for
receiving tobacco-related texts, and (c) acceptability of 100 draft text messages.
We drafted messages based on the Information-Motivation-Behavioral Skills
model hypothesized to influence the primary study outcomes of Varenicline
adherence and smoking cessation and drew from the National Cancer Institute’s
QuitNowTXT library. Results: Themes that emerged from the focus groups
included participants have misgivings and want to discuss Varenicline carefully
with healthcare providers, they prefer simple messages that were positive and
encouraging, messages should emphasize tobacco cessation and not Varenicline
adherence, and that texts would serve as a reminder about goals and foster
support and connectedness with the healthcare team. Overall, 46 out of the 100
messages received a grade of C or less (rated on 5 point scale from A-F), the
majority of which focused on medication adherence. All participants reported
that they were likely to read the messages and 77% felt that the messages (non
adherence-related) were designed for them or other people like them. Conclusion:
Receiving participant feedback provides critical input in intervention planning.
Participants were enthusiastic about the possibilities for texting to assist in meeting
their cessation goals. However, our data also indicate that existing text libraries,
for which there is no published formative work regarding the acceptability of these
messages, may not generalize well across different populations and contexts.

FUNDING: Pfizer’s Global Research Awards for Nicotine Dependence (GRAND)
awarded to JSA
JUSTIFICATION: The findings underscore the heterogeneity of nondaily smokers
and the need to consider these variations when designing and implementing
intervention efforts targeting this smoking population.
CORRESPONDING AUTHOR: Taneisha Scheuermann, Research Instructor,
University of Kansas School of Medicine, Preventive Medicine and Public Health,
3901 Rainbow Blvd, Kansas City, KS 66160, United States, Phone: 913-588-2641,
Email: tbuchanan@kumc.edu
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FREQUENCY AND PREDICTORS OF SMOKING CESSATION
ATTEMPTS IN A SOCIOECONOMICALLY DISADVANTAGED
SAMPLE
Laura Twyman, B.Psyc. (Hons)1, Billie Bonevski, Ph.D.*1, Chris Paul, Ph.D.1,
Jamie Bryant, Ph.D.1, Robert West, Ph.D.2, Mohammad Siahpush, Ph.D.3, and
Catherine D’Este, Ph.D.1, 1University of Newcastle, 2University College London,
3
University of Nebraska Medical Center
Introduction: There is some research which shows that smokers from
lower socioeconomic status make as many quit attempts as those from higher
socioeconomic status but fail to convert these into long term abstinence.
Little is known as to why this may be occurring. It is important to explore the
sociodemographic and psychological variables that may predict quit attempts
within disadvantaged groups. This study aims to examine the number and length
of quit attempts and the predictors of quit attempts within a disadvantaged sample.
Methods: A cross sectional survey, embedded in a randomised controlled trial,
of smokers and ex-smokers attending a non-government social and community
service organisation assessed number of previous quit attempts, along with
222
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Mobile health-related interventions for understudied high-risk populations will
benefit from use of participatory research to properly target message content and
timing.

1999), other substance use disorders (Bickel et al., 2007), and other health-related
problems (Bickel et al., 2012). Our research group has previously examined
relationships between DD and various aspects of smoking among pregnant and
newly postpartum women (Lopez et al., in preparation; Yoon et al., 2007). The
purpose of this study is to examine how DD relates to another well-validated
measure of impulsivity, the Barratt Impulsiveness Scale (BIS), among pregnant
smokers. Participants were 118 pregnant smokers recruited as part of a larger
smoking cessation study. DD and BIS assessments were completed at intake.
DD scores were transformed to ED50 values (Yoon et al., 2009), while BIS scores
were examined in 3 ways: (1) total score; (2) trichotomized to 3 different impulsivity
groups [Overly Controlled (OC), Normal Impulsivity (NI), Highly Impulsive (HI)];
(3) BIS 1st and 2nd order subscales (see Stanford et al., 2009). Kendall’s tau and
Kruskall-Wallis tests were used to compare DD with the BIS. DD is significantly
correlated with BIS total scores (p<.05), as well as the 3 BIS impulsivity subscales
(p<.05). The 2nd order Non-Planning subscale (p=.002) and 1st order subscale
Cognitive Control (p<.001) are significantly correlated with DD, with the 1st
order subscale Self Control being marginally associated with DD (p=.06). The
Motor and Attentional 2nd order BIS subscales, and their associated 1st order
measures, are not correlated with DD (p>.05). In conclusion, there is considerable
concordance between the DD and BIS assessments of impulsivity. This appears to
be largely driven by associations between DD and the BIS Non-Planning subscale
and it’s associated 1st order scales. To our knowledge, these results provide
novel information on concordance between these two widely used measures of
impulsivity.

FUNDING: This research was supported by NIDA grant # R34 DA031636-01A1.
CORRESPONDING AUTHOR: Darla Kendzor, Ph.D., Assistant Professor, The
University of Texas Health Science Center, School of Public Health, 6011 Harry
Hines Boulevard, Dallas, TX 75390-9128, United States, Phone: (214) 648-1344,
Email: Darla.Kendzor@UTSouthwestern.edu

POS3-175

ADJUNCTIVE FINANCIAL INCENTIVES FOR ABSTINENCE
AMONG SOCIOECONOMICALLY DISADVANTAGED INDIVIDUALS
PARTICIPATING IN SMOKING CESSATION TREATMENT
Darla E. Kendzor, Ph.D.*1, Michael S. Businelle, Ph.D.1, Insiya B. Poonawalla,
M.S.2, Erica L. Cuate, M.P.H.2, Anshula Kesh, M.P.H.2, Debra M. Rios, M.S.2,
and David Balis, M.D.3, 1The University of Texas Health Science Center, The UT
Southwestern Harold C. Simmons Comprehensive Cancer Center, 2The University
of Texas Health Science Center, 3The UT Southwestern Medical Center, Parkland
Health and Hospital System

FUNDING: R01DA14028 and T32DA00724

Socioeconomic disadvantage is associated with elevated smoking prevalence
and a reduced likelihood of smoking cessation. The current study evaluated the
efficacy of offering financial incentives for abstinence (contingency management
[CM]) as an adjunct to a smoking cessation program offered at a safety net
hospital. Study participants (N = 146) were randomized to either Usual Care
(UC; hospital cessation program; n = 71) or CM (hospital cessation program +
financial incentives; n = 75), and followed weekly from 1 week pre-quit through
4 weeks post-quit. A subset of participants (n = 128) was asked to return for a
12-week follow-up visit. Individuals randomized to the CM intervention earned
gift cards for biochemically verified abstinence. Participants could earn a $20
gift card for abstinence on the quit day, and this amount increased by $5 weekly
at each successive abstinent visit ($150 total over 4 weeks). Participants who
were non-abstinent at any visit were able to earn incentives at the next visit if
abstinence criteria were met, though the payment was reset to $20. Participants
smoked an average of 17.5 cigarettes per day, were primarily of Black (62.3%)
or White (28.1%) race, and 57.5% were female. A total of 52.1% of participants
were uninsured, and 55.5% had an annual household income of <$12,000. After
controlling for pharmacological treatment, race, gender, age, education, and
pre-quit cigarettes smoked per day, participants randomized to the CM intervention
had significantly higher abstinence rates than those assigned to UC at all visits
following the quit date (all p’s < .05). Biochemically verified 7-day point prevalence
abstinence rates in the CM and UC groups were 46.7% vs. 29.6% (week +1),
40% vs. 22.5% (week +2), 40% vs. 19.7% (week +3), 49.3% vs. 25.4% (week
+4), and 32.8% vs.14.1% (week +12). Participants in the CM group earned an
average of $63.40 (out of $150 possible) for abstinence during the first 4 weeks
post-quit. Findings indicate that providing small financial incentives for abstinence
may be an effective means to improve abstinence rates among socioeconomically
disadvantaged individuals participating in smoking cessation treatment.

JUSTIFICATION: By showing that two different impulsivity measures are significantly correlated and in concordance with each other within a sample of pregnant
smokers, these findings inform clinical researchers and practitioners who may
aim to increase abstinence within this population but may not have the time to
administer both measures.
CORRESPONDING AUTHOR: Alexa Lopez, University of Vermont, 18 Derby
Circle, South Burlington, VT 05403, United States, Phone: 6037239503, Email:
aalopez@uvm.edu
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UNDERAGE SMOKERS SEEKING TO QUIT WITH NRT IN PRIMARY
CARE: CO-MORBIDITY AND QUIT RATES
A.Y. Rotem*, D. Baliunas, L. Zawertailo, J. Mascarhenas, L. Riad-Allen, and
P. Selby, Nicotine Dependence Clinic, Centre for Addiction and Mental Health,
Toronto
INTRODUCTION: Most smokers get addicted as adolescents but little is
known about treatment seeking underage smokers in clinical practice. RCTs have
generally been inconclusive. METHODS: Data from 150 primary care sites in
Ontario, Canada, offering 26 weeks of free NRT as part of the STOP study to
smokers motivated to quit within 30 days ( N~23,700) from 2011-13. We analyzed
baseline, 3 and 6 month follow up data from teens younger than the legal age to
smoke (13-19 yrs.) who were enrolled by the practice. RESULTS: There were
237 teen smokers, mean age 17.7, 51% females, who had smoked for 3.6 years
on average, HSI= moderate to high. Most (63%) had at least one quit attempt
in the previous year, most of which were “cold-turkey” but 18% used NRTs, and
6% used prescribed medication. Almost none attended any behavioral counseling.
They were highly motivated (importance (8.7/10) and confident (7/10) with 82%
preparing to quit in 30 days. The most frequent concurrent medical conditions
were asthma (33%), chronic pain (5%), and seizures (3%). Most frequent reported
mental illnesses were depression (41%), anxiety (34%), ADHD (25%), and
bipolar disorder (7%). The most frequent reported concurrent substances used
were caffeine (89%), alcohol (66%), and marijuana (41%). Second hand smoke
exposure was most frequent in social situations (60%), home (52%), car (37%),
and school (12%). Major stressors were family (56%), financial (33%), illness
(26%), and school (12%). 7 day point prevalence quit rates to date (N=68 and
38, at 3 and 6 months) were 16% (11) and 13% (5), whereas 30% (20) and 0.05%
(2) were still using NRTs, at 3 and 6 months respectively. No adverse events
were reported. More complete follow-up data will be presented. CONCLUSIONS:
Underage teen smokers have high comorbidity and use NRT to quit but might

FUNDING: Funding for this research was provided by the University of Texas
Health Science Center, School of Public Health. Data analysis and manuscript
preparation additionally were supported by American Cancer Society grants
MRSGT-10-104-01-CPHPS (to DEK) and MRSGT-12-114-01-CPPB (to MSB).
CORRESPONDING AUTHOR: Darla Kendzor, Ph.D., Assistant Professor, The
University of Texas Health Science Center, School of Public Health, 6011 Harry
Hines Boulevard, Dallas, TX 75390-9128, United States, Phone: (214) 648-1344,
Email: Darla.Kendzor@UTSouthwestern.edu
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THE RELATIONSHIPS BETWEEN TWO IMPULSIVITY
ASSESSMENTS AS MEASURED WITHIN A CLINICAL SAMPLE OF
PREGNANT SMOKERS
Alexa A. Lopez* and Stephen T. Higgins, University of Vermont
Impulsivity is defined as a preference for smaller, more immediate over larger,
more delayed rewards (Rachlin & Green, 1972). One measure of impulsivity,
delay discounting (DD) is associated with increased risk for smoking (Bickel et al.,
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require at least 3 months of NRT and a small percentage will use it for up to 6
months. These high risk teens might need tobacco addiction treatment integrated
within their overall treatment plan and primary care providers should treat them.

or proxy. Method: Participants in this study were smokers attending a smoking
cessation clinic based at a university hospital primary care clinic or were patients
seen by physicians who had participated in a study on tobacco cessation training
based in private practices in Buenos Aires. All participants reported having quit
smoking at a telephone interview 12 months after the date on which they had quit
smoking. The spouses of these participants were then interviewed by telephone
to ask about their partner’s smoking status. We compared the responses from the
proxy respondents (spouses) and self-respondents. Results: At 12 months 172
patients were called by phone and 161 were nonsmokers, then we asked for their
proxies and we did not contact 21 proxies. A total of 140 non-smoking participants
and their proxies were interviewed at 12 months. They had an average age of
51yrs., 69% were women, and 49% had >12 years of education. Mean number of
cigarettes per day was 20.1 (SD=9.9) and the average number of quit attempts was
2.4 (SD=1.2). Cessation methods were medical advice or behavioral only (21%),
bupropion (56%), nicotine replacement therapy (20%), and varenicline (3%). At
12 months, of the 140 spouses interviewed, 10 (7.1%) reported that their partners
were actually smokers. The agreement between self-responses and proxies was
92.85%, Kappa = 0.9286 Conclusion: These results suggest that proxy-reported
data on smoking status could be used to validate self-reported results in smoking
cessation trials in low-resource countries in place of biochemical verification.

FUNDING: Ministry of Health and Long term Care, Ontario to PI- Selby.
CORRESPONDING AUTHOR: AMIT ROTEM, MD, Child Psychiatrist, Centre for
Addiction anf Mental Health, Nicotine Dependence Clinic, 175 College St., Toronto,
ON M5T 1P7, Canada, Phone: (416) 535-8501, Email: arotem3@gmail.com
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AN EVALUATION OF THE TEST-RETEST RELIABILITY AND
STABILITY OF THE NICOTINE METABOLITE RATIO AMONG
TREATMENT-SEEKING SMOKERS
Diana A. Hamilton, B.A.*1, Larry W. Hawk, Ph.D.1, Maria Novalen, M.S.2, Meghan
J. Chenoweth, M.S.2, Daniel F. Heitjan, Ph.D.3, Caryn Lerman, Ph.D.3, and Rachel
F. Tyndale, Ph.D.2, 1The University at Buffalo, SUNY, 2University of Toronto,
3
University of Pennsylvania

FUNDING: NIH/Fogarty International Center, USA Grant #R01 DA024877-06

The nicotine metabolite ratio (NMR), a ratio of 3-hydroxycotinine/cotinine, is
a promising biomarker in smoking cessation research, with several retrospective
studies suggesting that NMR moderates treatment outcome. To be maximally
useful in tailoring treatment, NMR should exhibit high test-retest reliability among
treatment-seeking smokers. Although plasma NMR exhibits acceptable stability
among ad libitum smokers (r~.70 over 8 weeks), the present study is the first to
examine the short-term stability and test-retest reliability of NMR in a treatmentseeking sample. Plasma NMR was assessed twice, approximately 18 days apart
and prior to any intervention, among 72 healthy adult smokers (49% female; 35%
racial/ethnic minority) enrolled in a multi-site cessation trial (ClinicalTrials.gov ID:
NCT01314001). Replicating prior findings, log-NMR was lower among minorities
compared to Caucasians (p = 0.02). In addition, log-NMR decreased modestly
from baseline to retest (p=.10). Raw NMR showed neither effect. Most importantly,
the test-retest correlations for raw NMR and log-transformed NMR were .88 and
.92, respectively. Because clinical studies to date have broken the continuous
NMR distribution into categories, either by dichotomizing slow versus normal
metabolizers or by quartiles, we also examined the reliability of these metrics.
For the slow versus normal dichotomizing cutpoint (NMR of .25), classification
was stable for 96% of the sample (Spearman r=.89) while quartile membership
at baseline and retest was identical for 67% of participants (Spearman r=.87).
These data suggest that individual differences in plasma NMR exhibit excellent
short-term reproducibility, supporting the potential clinical utility of a single NMR
assessment for informing treatment selection.

JUSTIFICATION: Obtaining biochemical verification of smoking abstinence in
community studies is very difficult in low and middle income countries. Self report
validated by proxies report could be an alternative in these countries.
CORRESPONDING AUTHOR: Raul Mejia, MD, PhD, National Cancer Institute,
Diagonal J. A Roca 781, Buenos AIres, Buenos Aires C1067ABO, Argentina,
Phone: 54115239 0574, Email: raulmejia@cedes.org
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ORGANIC CATION TRANSPORTER GENE VARIATION AND
RESPONSE TO SMOKING CESSATION THERAPIES
Andrew W. Bergen, Ph.D.*1, Harold S. Javitz, Ph.D.1, Denise Nishita, B.S.1, Ruth
Krasnow, M.A.1, Martha Michel, Ph.D.1, Lisa Jack, M.A.1, David V. Conti, Ph.D.2,
Jinghua Liu, Ph.D.2, Won Lee, Ph.D.2, Christopher K. Edlund, M.S.2, Pui-Yan Kwok,
M.D., Ph.D.2, Neal L Benowitz, M.D.2, Richard B. Kim, M.D.3, Rachel F. Tyndale,
Ph.D.4, Jennifer B. McClure, Ph.D.5, Sharon Hall, Ph.D.6, Timothy B. Baker, Ph.D.7,
and Gary E. Swan, Ph.D.1, 1SRI International, 2University of Southern California,
3
Western University, 4Centre for Addiction and Mental Health and University of
Toronto, 5Group Health Research Institute, 6University of California San Francisco,
7
University of Wisconsin

FUNDING: This research was supported by a grant from the National Institute
on Drug Abuse, the National Cancer Institute, the National Institute of General
Medical Sciences, and the National Human Genome Research Institute (U01
DA020830) TO CL and RT.

Objective: Evaluate relations of organic cation transporter (OCT) genes
SLC22A1, SLC22A2 and SLC22A3 with response to smoking cessation therapies
(SCTs). Methods: We considered a priori evidence related to autosome-wide
linkage analyses, genome-wide association scans, functional assessments of
non-synonymous substitutions, and available genotype data from a candidate
gene database, to select six chr6q25.3 organic cation transporter gene single
nucleotide polymorphisms (SNPs) for analysis. We assessed relations of SNP
genotypes with seven day point prevalence abstinence at end of treatment (EOT)
and at six months (6MON) in 1,839 self-identified European ancestry individuals
smoking ≥10 cigarettes per day and randomized to placebo, varenicline,
bupropion, nicotine replacement therapy (NRT), or combined SCTs from six
randomized controlled trials (RCTs). Analyses were adjusted for anthropometric,
demographic, behavioral, population genetic, and trial covariates. Results: We
observed significant association (P<0.05) of two SLC22A2 SNPs with abstinence,
over all therapies at 6MON [rs316019, Odds Ratio(OR)=1.30, 95%CI (1.03-1.65)
P=0.03], among individuals prescribed varenicline at EOT and 6MON [rs316006:
OREOT=1.47 (1.06-2.02) P=0.02, OR6MON=1.42 (1.03-1.94) P=0.03], and
among individuals randomized to NRT at 6MON [rs316019, OR=1.86 (1.11-3.13)
P=0.02]. Analyses of SNP effect heterogeneity by SCT, of abstinence in other
SCTs, or of mediation of significant associations by nicotine dependence, nausea,
or medication compliance, were non-significant. Conclusions: SLC22A2 variation
associated with functional OCT2 activity improves smoking cessation success
in European-ancestry treatment-seeking smokers overall and in individuals
randomized to NRT and to varenicline. Replication in additional RCTs of SCTs from
multiple continental populations is a research priority to confirm these findings.

JUSTIFICATION: This study informs the clinical utility of NMR as a stable
biomarker by assessing its reliability in treatment-seeking smokers.
CORRESPONDING AUTHOR: Diana Hamilton, B.A. Psychology, University at
Buffalo, Psychology, 204 Park Hall, Buffalo, NY 14260, United States, Phone:
(716)829-2323, Email: dianaham@buffalo.edu
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COMPARISON OF SELF-REPORTED CESSATION STATUS
TO THAT REPORTED BY SPOUSES AFTER A CESSATION
INTERVENTION IN ARGENTINA: AN ALTERNATIVE TO
BIOCHEMICAL VALIDATION
R. Mejia*1,2, S. Braun3, L. Peña2, and E.J. Pérez-Stable4, 1Instituto Nacional del
Cancer, Ministerio de Salud, Argentina, 2Centro de Estudios de Estado y Sociedad
(CEDES), Argentina, 3Hospital de Clinicas, Universidad de Buenos Aires, 4Medical
Effectiveness Research Center for Diverse Populations, UCSF
Background: The ‘Russell Standard’ defined a set of criteria that has been used
to report results of smoking cessation trials. Self-report of smoking abstinence with
biochemical verification is the principal criteria used. Because obtaining biochemical
verification is challenging and costly in community studies, we compared selfreported cessation to the smoking status reported by the participant’s spouse

FUNDING: We acknowledge the financial support of DA020830 (Caryn Lerman,
Rachel F. Tyndale), CA071358 (Gary E. Swan), DA16752 (Sharon Hall), DA18691
(Sharon Hall), DA15732 (Sharon Hall), DA9253 (Sharon Hall), CA84724 (Timothy
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B. Baker), CA139871 (Timothy B. Baker), DA19706 (Timothy B. Baker), and
DA33813 (Andrew W. Bergen). This work was supported in part by the Centre
for Addiction and Mental Health and an endowed Chair in Addictions (Rachel F.
Tyndale), and the Wolfe Medical Research Chair in Pharmacogenomics (Richard
B. Kim). RCTs 5, 9A, 9B, and 9C were funded by the National Cancer Institute and
RCTs 6A and 6B were funded by the National Institute of Drug Abuse. Varenicline
and nominal support for recruiting RCT 5 participants was provided by Pfizer.
GlaxoSmithKline provided medication for RCTs 9B and 9C.

DOES QUANTITY OF SMOKING REDUCTION PREDICT LATER
ABSTINENCE: A POSTERIORI EVIDENCE FROM A RANDOMIZED
CONTROL TRIAL
Yee Tak Derek Cheung*1, Tai Hing Lam1, Doris Y.P. Leung2, Abu S.M. Abdullah3,
and Sophia Siu Chee Chan4, 1School of Public Health, The University of Hong
Kong, 2The Nethersole School of Nursing, The Chinese University of Hong Kong,
3
Department of Medicine, Boston University Medical Center, 4School of Nursing,
The University of Hong Kong

JUSTIFICATION: Replication of association in additional randomized clinical trials
will identify a functional polymorphism for treatment assignment algorithms or
smoking cessation therapy development.

Background and aim: Behavioral and nicotine replacement therapy (NRT) are
effective in helping smokers reduce smoking first before complete cessation. We
examined whether the percentage reduction in cigarette consumption predicted
later abstinence. Methods: A posteriori analysis was done on 928 smokers who
did not want to quit and participated as subjects in the intervention group of a
randomized controlled trial of counseling and free NRT for 8 weeks. Reduction
was analysed as the percentage of decrease in self-reported daily cigarette
consumption at different follow-ups (1-week, 1- & 3-month) compared with that
at baseline. Logistic regression model was used to examine if smoking reduction
quantity predicted quitting at 6-month follow-up. Findings: Reducing smoking by
less than 50% in all the early follow-ups was not significant predictors of abstinence.
Smoking reduction by 50% or more at 1 week (OR=1.95, 95%CI:0.96-3.95) and 1
month (OR=5.96, 95%CI:1.37-25.98), and reduction by 75% or more at 3 months
(OR=7.24, 95%CI:1.94-27.01) were predictive to abstinence. Progressively
increasing the reduction quantity from 1 week to 3 months (OR=2.68, 95%CI:1.375.25), or from 1 month to 3 months (OR=2.34, 95%CI:1.24-4.43) can increase the
chance of abstinence. Conclusions: Greater smoking reduction predicted greater
success in cessation. To increase the effectiveness of the smoking reduction
intervention, clinicians should advise the smokers who do not wish to quit to reduce
smoking by 50% or more, and to reduce further until total abstinence is achieved.

CORRESPONDING AUTHOR: Andrew Bergen, PhD, Senior Director, SRI
International, Center for Health Sciences, 333 Ravenswood Avenue, Menlo Park,
CA 94025, United States, Phone: 240-463-1430, Fax: 650-859-5099, Email:
andrew.bergen@sri.com
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DECISIONAL BALANCE SCORES PREDICT SMOKING
CESSATION SUCCESS IN HAZARDOUS DRINKERS CALLING A
TOBACCO QUITLINE
Lisa M. Fucito, Ph.D.*1, Steve Martino, Ph.D.1,2, Stephanie S. O’Malley, Ph.D.1,3,
Sherry A. McKee, Ph.D.1, Christopher W. Kahler, Ph.D.4, Alana M. Rojewski, Ph.D.1,
Martin C. Mahoney, M.D., Ph.D.5, Andrew Hyland, Ph.D.5, K. Michael Cummings,
Ph.D.6, and Benjamin A. Toll, Ph.D.1,3,7, 1Yale School of Medicine, Department
of Psychiatry, 2VA Connecticut Healthcare Center, 3Yale Cancer Center, 4Brown
University, Department of Behavior and Social Science, 5Roswell Park Cancer
Institute, 6Medical University of South Carolina, 7Yale-New Haven Hospital

FUNDING: The project was funded by the Health and Health Services Research
Fund, Hong Kong SAR (Project no. 01030611). Nicotine gum/patches provided
free of charge to the subjects were provided free from McNeil AB (Helsingborg,
Sweden), which had no other role in this trial.

Beliefs about smoking are associated with smoking initiation, maintenance,
and relapse. We examined negative and positive perceptions of smoking (6-item
Decisional Balance Inventory assessed day of quitline call) as predictors of smoking
cessation success in a randomized trial of hazardous drinkers who contacted the
NY State Smokers’ Quitline for assistance (N=1,948). Smokers received either (1)
smoking cessation assistance only, or (2) smoking cessation assistance + Alcohol
Counseling for those who were scored as high risk drinkers. Smoking cessation
assistance included smoking cessation coaching and a two-week supply of
nicotine patches. The primary analysis demonstrated that smokers who received
Alcohol counseling + smoking cessation assistance had higher smoking quit rates
at month 7. At baseline, there were significant differences in smoking perceptions
by gender and counseling condition. We used logistic regression to test negative
and positive smoking perceptions as predictors of smoking quit rates at month
7, controlling for gender and condition. Greater perceived cons of smoking were
associated with higher quit rates (β =.22, SE =.08; OR =1.25 [95%CI: 1.08-1.45];
p =.001) whereas greater perceived benefits of smoking were associated with
lower quit rates (β =-.16, SE =.08; OR =.86 [95%CI: .74-.99]; p =.001). The results
are consistent with prior studies on the predictive validity of smoking perceptions
on smoking cessation success. Further, the findings suggest that targeting
smoking perceptions, specifically increasing negative smoking perceptions and/
or decreasing positive smoking perceptions, may be an important component of
quitline cessation counseling.

JUSTIFICATION: To increase the effectiveness of the smoking reduction intervention, clinicians should advise the smokers who do not wish to quit to reduce
smoking by 50% or more, and to reduce further until total abstinence is achieved.
CORRESPONDING AUTHOR: Yee Tak Derek Cheung, The University of Hong
Kong, School of Public Health, 5/F William MW Mong Block, Hong Kong, 000,
Hong Kong, Phone: 852 28192652, Email: derekcheung@hku.hk
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EVALUATING CRAVING, WITHDRAWAL, AND AFFECT AS
MEDIATORS OF TOBACCO CESSATION IN A RANDOMIZED
DOUBLE-BLIND PLACEBO-CONTROLLED CLINICAL TRIAL OF
VARENICLINE FOR SMOKELESS TOBACCO DEPENDENCE IN
INDIA
Sonali Jhanjee, M.D.*1, Raka Jain, Ph.D.1, Tina Gupta, M.D.1, Veena Jain, M.D.S.1,
Swati Mittal, B.D.S.1, Patricia Goelz, M.P.H.2, and Robert A. Schnoll, Ph.D.2, 1All
India Institute of Medical Sciences, 2University of Pennsylvania

FUNDING: This research was supported in part by National Institutes of Health
grants [National Cancer Institute Grant R01-CA140256 (to BAT), the NYS
Department of Health (to AH), K05-AA014715 (to SOM), K23-AA020000 (to LMF),]
from the, the National Institute on Alcohol Abuse and Alcoholism.

Background: The rate of smokeless tobacco use in India is 20%. We have
reported that varenicline is safe for treating smokeless tobacco dependence in
India and that it is effective for those who adhere to treatment. Here, we examined
changes from pre- to end-of-treatment (EOT) in tobacco craving, withdrawal,
and negative and positive affect as mediators of varenicline efficacy and tobacco
cessation. Method: 237 smokeless tobacco users attending a dental clinic at the
All India Institute of Medical Sciences, New Delhi, were randomized to placebo
or varenicline; all participants received counselling. Nicotine craving, withdrawal,
and positive and negative affect were measured at pre-treatment and EOT.
Abstinence was defined as cotinine-verified 7-day point prevalence cessation at
EOT. General Linear Model repeated measures assessed the main effects of time,
treatment condition (placebo vs. varenicline), and abstinence state (abstinence
vs. relapsed), and interaction effects on changes in craving, withdrawal, and
negative and positive affect from baseline to EOT. Results: For all participants
there was a significant reduction in withdrawal (p<.001), total craving (p<.001),
positive reinforcement craving (p<.001), and negative affect (p=.02), and an
increase in positive affect (p=.04) from baseline to EOT. Significant interaction

JUSTIFICATION: The study findings can be directly translated into the practice
of smoking cessation telephone quitlines, in that they suggest that targeting
hazardous drinking smokers’ perceptions of smoking may improve smoking
cessation outcomes in this population.
CORRESPONDING AUTHOR: Lisa Fucito, PhD, Assistant Professor, Yale School
of Medicine, Psychiatry, 1 Long Wharf Drive, New Haven, CT 06511, United
States, Phone: 2039745759, Fax: 2039745790, Email: lisa.fucito@yale.edu
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effects between time and abstinence state were found for total craving (p=.008),
positive reinforcement craving (p<.001), and withdrawal (p=.001), indicating
significant reductions in these processes among those abstinent at EOT vs.
those still chewing tobacco. There were no significant interaction effects in these
processes for treatment arm (p>.05). Conclusion: Participants who were able to
achieve cessation from smokeless tobacco dependence were significantly more
likely to show a decrease in nicotine craving (total and positive reinforcement) and
withdrawal, vs. participants who relapsed to tobacco use. These changes were not
associated with treatment arm allocation. Overall craving, positive reinforcement
craving, and withdrawal effects are appropriate targets for smokeless tobacco
intervention.

NEURAL PREDICTORS OF THE ABILITY TO MAINTAIN
ABSTINENCE DURING A CONTINGENCY MANAGEMENT
INTERVENTION
Maggie M. Sweitzer, Ph.D.*1, Charles F. Geier, Ph.D.2, Danielle Joel3, Rachel
Denlinger3, Erika Forbes, Ph.D.4, and Eric C. Donny, Ph.D.3, 1Duke University
Medical Center, 2Penn State University, 3University of Pittsburgh, 4University of
Pittsburgh Medical Center
Chronic smoking has been associated with dysregulated reward processing,
characterized by hypersensitivity to smoking rewards and hyposensitivity to
non-smoking rewards. This bias toward smoking reward at the expense of
alternative rewards is further exacerbated by deprivation from smoking, which
may contribute to difficulty maintaining abstinence during a quit attempt. We
examined whether changes in neural pathways involved in reward processing
during abstinence predicted likelihood of lapse during a quit attempt supported
by contingency management (CM). Thirty-six non-treatment seeking smokers
participated in two fMRI sessions, one following 24-hr abstinence and one following
smoking as usual. During each scan participants completed a rewarded guessing
task designed to elicit striatal activation in which they could earn both smoking
and monetary rewards, followed by a resting state assessment. Participants
then engaged in a 3-week quit attempt in which abstinence was reinforced with
money. As previously reported, 24-hr abstinence was associated with increased
striatal activation in anticipation of smoking reward and a parallel decrease in
anticipation of monetary reward. Individuals exhibiting greater decrements in
right striatal anticipatory activation to monetary reward during abstinence were
more likely to lapse during CM (p<.05); no association was seen for smoking
reward. We further investigated whether abstinence-induced changes in restingstate functional connectivity between a ventral striatal (VS) seed and other brain
areas was associated with lapse. Individuals maintaining continuous abstinence
exhibited significantly greater VS connectivity with the dorsal anterior cingulate
(dACC) and bilateral insula during abstinence compared with non-abstinence.
During abstinence, greater VS-dACC and VS-insula connectivity were associated
with greater striatal activation to monetary reward and lower reported withdrawal
(p<.05). These results are consistent with previous studies implicating a salience
network in smoking and suggest that enhanced connectivity within this network
during abstinence may help regulate reward processing and protect against
relapse.

FUNDING: This research was supported by a grant from the National Institute
on Drug Abuse (R21 DA026404) and Pfizer provided the study medication and
placebo for this study free of charge.
JUSTIFICATION: The results support the targeting of overall craving, positive reinforcement craving, and withdrawal effects to promote abstinence from smokeless
tobacco in India.
CORRESPONDING AUTHOR: Robert Schnoll, PhD, Associate Professor,
University of Pennsylvania, Psychiatry, 3535 Market Street, Philadelphia, PA
19104, United States, Phone: 215-746-7143, Fax: 215-746-7140, Email: schnoll@
mail.med.upenn.edu
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SUCCESSFUL TOBACCO DEPENDENCE TREATMENT ACHIEVED
VIA PHARMACOTHERAPY AND MOTIVATIONAL INTERVIEWING
IN LOW-INCOME EMERGENCY DEPARTMENT PATIENTS
Steven L. Bernstein, M.D.*, June Rosner, M.A., M.Ed., Stephanie O’Malley, Ph.D.,
Gail D’Onofrio, M.D., Robert Makuch, Ph.D., Susan Busch, Ph.D., and Benjamin
Toll, Ph.D., Departments of Emergency Medicine and Psychiatry, Yale School of
Medicine; Yale School of Public Health; Yale Cancer Center
Background: Tobacco use is common in patients who visit emergency
departments (EDs), many of whom are low-income and have limited access to
care. Prior research studying the efficacy of ED-initiated tobacco dependence
treatment has shown mixed results. Objective: To study the efficacy of an
intervention incorporating motivational interviewing, multimodal nicotine
replacement, and active quitline (QL) referral for adult smokers in an ED. Methods:
A 2-arm randomized clinical trial of subjects age 18 years or older who smoke and
were self-pay or had Medicaid insurance was conducted in a busy urban ED in
the northeastern United States. Intervention arm subjects received a motivational
interview delivered by a trained research assistant, 6 weeks of nicotine patches
and gum, a referral to the state smokers’ quitline, a booster call 3 days later, and
a brochure. Control arm subjects received only the brochure. Smoking status was
assessed by telephone self-report at 1 and 3 months. The primary outcome, at
3 months, included in-person confirmation via exhaled carbon monoxide testing
for subjects self-reporting tobacco abstinence. Subjects lost to follow-up were
considered to be smoking. Results: From October, 2010-December, 2012, 778
subjects were enrolled, of whom 774 were alive at 3 months. Demographics
included 407 (52.2%) female, median age 41 years, 305 (39.1%) White/nonHispanic, 308 (39.5%) Black/non-Hispanic, 159 (20.2%) Hispanic ethnicity; median
daily cigarette use was 11 (IQR 8-20). Treatment arms had comparable baseline
characteristics. At 3 months, the prevalence of biochemically confirmed abstinence
was 12.2% (47/386) in the intervention arm vs. 4.9% (19/388) in the control arm
(P<0.001). The proportion of subjects using QL services in the intervention and
control arms was, respectively, 32.1% (124/386) and 18.8% (73/388) (P<0.0001).
Conclusion: An intensive multicomponent intervention was more efficacious than
usual care in treating tobacco dependence in adult ED smokers. Intervention arm
subjects were more likely to engage with a QL. One-year follow-up is ongoing.

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).
JUSTIFICATION: This study identifies changes in reward processing during
abstinence that may be important biomarkers for ability to maintain abstinence
during contingency management.
CORRESPONDING AUTHOR: Maggie Sweitzer, Ph.D., Duke University,
Psychiatry and Behavioral Sciences, 2608 Erwin Rd., Suite 300, Durham, NC
27707, United States, Phone: 919-668-0094, Email: maggie.sweitzer@duke.edu
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EFFECTIVENESS OF AN INTERVENTION TO TEACH PHYSICIANS
IN A MIDDLE-INCOME COUNTRY HOW TO HELP THEIR PATIENTS
QUIT SMOKING
R. Mejia*, C.P. Kaplan, M. Alderete, L. Peña, S.E. Gregorich, V. Schoj, E. Alderete,
E. Pérez, and E.J. Stable, Universidad de Buenos Aires, Centro de Estudios
de Estado y Sociedad, Medical Effectiveness Research Center for Diverse
Populations, UCSF

FUNDING: NIH/National Cancer Institute R01CA141479

Background: A short evidence-based intervention to teach physicians how to
help their patients who smoke quit was evaluated in Argentina. Method: General
internists, family physicians, and gynecologists were recruited from 6 clinical
systems in Argentina (private practices, HMOs, public clinics) and randomized to
intervention or usual care. The physician intervention consisted of two three-hour
sessions including a standard didactic curriculum designed to teach them how
to help patients quit smoking. Next, smoking patients who saw participating
physicians within 30 days of physician training (index visit) were randomly
sampled and interviewed by telephone at months 1, 6, and 12 after their index
visit. The main outcome was tobacco abstinence at 6 or 12 months; secondary
outcomes were number of quit attempts, cigarettes per day reduction, and use

JUSTIFICATION: Emergency departments, which treat many low socioeconomic
status smokers, may be effective loci to initiate treatment.
CORRESPONDING AUTHOR: Steven Bernstein, MD, Yale School of Medicine,
464 Congress Ave., Suite 260, New Haven, CT 06519, United States, Phone:
2037373574, Email: steven.bernstein@yale.edu
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of pharmacological aides. Results: 254 physicians (124 internists, 57 family
physicians, 73 gynecologists) were randomized; average age was 44.6 yrs, 133
were women, and 12% smoked. There was no previous training on tobacco
cessation among 24. A total of 1,378 smoking patients were surveyed; 81% were
women, 46% had > 12 years of education, 81.3 % had rated their health status as
good or excellent. At 1 month, most (76%) reported daily smoking, 21% smoked
some days and 3% had quit smoking. Mean number of cigarettes per day was 12.9
(SD=8.8) and 63.1% thought they would quit within the next 6 months. Quit rates
at 6 months were 12.1% in control group and 13.8% in the intervention group;
12.2% and 11% had made a quit attempt. Quit rates at 12 months increased to
16% in both groups; there was no intervention-by-time effect at 6 months (?2 (df)
= 2.89, p= 0.24). Pooling across intervention groups, patients seen by internists/
family physicians were more likely to quit among daily and non-daily smokers
(?2 (df)= 13.6, p=0.0002 and ?2 (df) = 10.03, p=0.002, respectively) Conclusion:
Providing standardized training in tobacco cessation to physicians did not improve
the cessation rates among their patients at 6-12 months. Emphasis should be
placed on alternative public health interventions to control tobacco use.

IS SMOKING CESSATION ASSOCIATED WITH WORSE
CO-MORBID SUBSTANCE USE OUTCOMES AMONG HOMELESS
ADULTS?
Lorraine R. Reitzel, Ph.D.*1, Nga Nguyen, M.S.2, Sara Eischen3, Janet Thomas,
Ph.D.3, and Kolawole S. Okuyemi, M.D., M.P.H.3, 1University of Houston, 2The
University of Texas MD Anderson Cancer Center, 3University of Minnesota Medical
School
Smoking prevalence among the homeless is exceedingly high (up to 78%).
Although many homeless smokers are interested in quitting, high rates of
co-morbid substance use are among the barriers to abstinence experienced by
this group. Moreover, smoking is not commonly addressed among the homeless,
and some clinicians fear that “taking cigarettes away” will result in an escalation of
co-morbid substance use. Consequently, it is important to examine how successful
smoking cessation affects non-nicotine substance use among the homeless
inasmuch as it might provide support for addressing smoking in this population
and alleviate concerns about compensatory behaviors. This study examined how
smoking abstinence affected alcohol, cocaine, marijuana/hashish, and heroin
use during the course of a smoking cessation intervention trial. Participants
were 430 homeless adult smokers (mean age=44; 75% male). At baseline, the
average number of days of co-morbid substance use (over the previous 30 days)
was 4.9 (+/-8.7) for alcohol, l0.4 (+/-2.1) for cocaine, 3.1 (+/-7.0) for marijuana/
hashish, and 0.01 (+/-0.16) for heroin. A series of linear mixed models were used
to examine relations between smoking abstinence and the number of days of other
self-reported substance use across weeks 4, 8, and 26 post-enrollment. Analyses
controlled for the number of days of the respective substance use at baseline
as well as age, sex, race/ethnicity, education, income, tobacco dependence at
baseline, treatment group, length of time homeless, and time. CO-verified 7-day
point prevalence abstinence rates were 11%, 14%, and 12% at the 3 follow-ups.
Results indicated that smoking abstinence was marginally associated with a
reduction in the number of drinking days over time (p=.07). Smoking abstinence
was not associated with a change in the number of days of cocaine (p=.38),
marijuana/hashish (p=.27), or heroin use (p=.88) over the course of the cessation
intervention. Results suggest that clinical interventions to address smoking among
the homeless will not lead to compensatory increases in co-morbid substance use,
and may facilitate improved alcohol outcomes even without direct intervention.

FUNDING: NIH/Fogarty International Center, USA Grant R01 DA024877-06
JUSTIFICATION: In Argentina, and probably in other Latin American countries it
is necessary to explore other interventions to increase cessation rates of patients
in primary care
CORRESPONDING AUTHOR: Raul Mejia, MD, PhD, National Cancer Institute,
Diagonal J. A Roca 781, Buenos AIres, Buenos Aires C1067ABO, Argentina,
Phone: 54115239 0574, Email: raulmejia@cedes.org
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VARENICLINE IN SMOKERS WITH DIABETES
Serena Tonstad1, David Lawrence2, and Konstantinos Tsilkos2, 1Department of
Preventive Cardiology, Oslo University Hospital, 2Pfizer Inc.
Introduction: Smoking contributes to cardiovascular disease in diabetic patients
and nearly doubles the risk of mortality. Despite these risks, smoking prevalence
does not appear to differ in people with or without diabetes. Varenicline increases
quit rates in healthy smokers but it has not yet been extensively studied in
smokers with diabetes. Objective: This pooled analysis of 12 previously conducted
prospective, double-blind, randomized, placebo-controlled studies assessed the
efficacy and safety of varenicline in adults (aged 18–83 years) with diabetes.
Methods: Subjects who had smoked ≥10 cigarettes/day were randomized to
varenicline 1 mg BID or placebo for 12 weeks treatment and 40 weeks nontreatment follow-up. Two cohorts were analyzed: subjects with diabetes or taking
anti-diabetes medication and non-diabetic subjects. The primary endpoint was
carbon monoxide-confirmed continuous abstinence during the last 4 weeks of
treatment (Weeks 9–12). Results: Of 5,321 subjects, 262 had diabetes (Type 1
n=10; Type 2 n=252) and were distributed equally between groups (varenicline
n=131; placebo n=131). Week 9–12 continuous abstinence rate (CAR) in diabetic
subjects was 45.8% vs 22.1% for varenicline versus placebo (odds ratio [OR] 95%
confidence interval [CI]: 2.97 [1.74 - 5.08]). CARs for varenicline versus placebo
for Weeks 9–24 were 29.2% vs 14.7% (OR [95%CI] 2.39 [1.29 - 4.43]), and for
Weeks 9–52 were 20.0% vs 10.6% (OR [95% CI] 2.11 [0.86 - 5.16]), respectively.
CARs in non-diabetic subjects were similar at Weeks 9–12, 9–24, and 9–52. Most
common adverse events (AEs) in smokers with diabetes for varenicline versus
placebo were nausea (26.7% vs 7.6%), fatigue (9.9% vs 5.3%), insomnia (8.4% vs
4.6%), and dizziness (8.4% vs 3.1%). In non-diabetic subjects, the most frequent
AEs in the varenicline versus placebo groups were nausea (29.8% vs 10.0%),
headache (13.7% vs 11.1%), insomnia (12.5% vs 8.4%), and abnormal dreams
(9.3% vs 3.0%). Conclusions: Varenicline appears to be an effective and welltolerated aid for the cessation of smoking in individuals with diabetes. AE rates
were comparable to other varenicline studies.

FUNDING: Funding for this research was provided by the National Heart Lung
and Blood Institute (R01HL081522). Its contents are solely the responsibility of
the authors and do not necessarily represent the official views of the sponsoring
organizations.
JUSTIFICATION: Clinicians and administrators need not fear that facilitating
smoking cessation among homeless adult smokers will lead to compensatory
increases in co-morbid non-nicotine substance use; in fact, achieving smoking
abstinence may facilitate improved alcohol outcomes even without direct intervention on drinking behavior.
CORRESPONDING AUTHOR: Lorraine Reitzel, PhD, Associate Professor,
University of Houston, 491 Farish Hall, Houston,, TX 77204-5029, United States,
Phone: 713-743-6679, Email: Lrreitzel@uh.edu
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ARE ADDICTIONS AGENCY CLIENTS ENROLLED IN A SMOKING
CESSATION PROGRAM A HOMOGENOUS GROUP? A LATENT
CLASS ANALYSIS
Dolly Baliunas, Ph.D.*1, Erin Cameron, M.P.H.1, Laurie Zawertailo, Ph.D.2, and
Peter Selby, M.B.B.S.2, 1Centre for Addiction and Mental Health, 2Centre for
Addiction and Mental Health, University of Toronto

FUNDING: These studies were funded by Pfizer Inc.

Introduction: Concurrent tobacco smoking and substance abuse confer
particularly high risk of harm and, thus, tobacco dependence treatment is
imperative. Within addictions agencies, enrollees in a smoking cessation program
may be considered one homogenous group. However, significant heterogeneity
may exist among such enrollees. The aim of this paper is to describe groups
enrolled in a smoking cessation program provided by addictions agencies using
latent class analysis (LCA). Methods: The sample consisted of 647 addiction
agency clients from 9 agencies across Ontario, Canada, who enrolled in a
smoking cessation program incorporating no-cost NRT with counseling. LCA,
with one to five class solutions, was used to create categorical latent variables

CORRESPONDING AUTHOR: Serena Tonstad, Ullevål University Hospital,
Department of Preventive Cardiology, Kirkeveien 166, Oslo, N-0407, Norway,
Phone: +47 915 02770, Email: Serena.Tonstad@ulleval.no
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that describe homogeneous groups of smokers with similar patterns of baseline
indicators. Varying user defined starting points and multiple iterations were used to
find the maximum likelihood parameter estimates. Selection of number of classes
was guided by information criteria and parsimony. Results: Three classes were
identified and labeled as: comorbid (47%), worker (33%), and low income (20%).
Characteristics that varied among these groups were age, mental and physical
health diagnoses, employment status, income, and heaviness of smoking index
(HSI), with the comorbid class more likely to be middle aged, unemployed, less
educated, with higher HSI and very high mental and physical health diagnoses.
The worker class was more likely to be of working age, employed, have more
education, and greater income. The low income class was most likely to have
annual income of less than $20,000, be unemployed, and be younger. Current
alcohol use was more common among workers and low income, with an inverse
association between the comorbid class and alcohol. Current substance use
was similar across classes, indicating that tobacco is the primary substance of
concern in a portion of addiction agency clients. Discussion: The results highlight
the heterogeneity of addiction agency clients who enroll in smoking cessation
programs. We will present analyses of the predictive value of these latent classes
with respect to cessation outcomes.

INCREASING PROGESTERONE LEVELS IN FREE CYCLING
WOMEN SMOKERS ARE ASSOCIATED WITH ABSTINENCE
DURING A MEDICATION-ASSISTED QUIT ATTEMPT
Michael E. Saladin*1,2, Kevin M. Gray2,3, Matthew J. Carpenter2,4, Nathaniel L.
Baker5, and Erin A. McClure2, 1Department of Health Sciences and Research,
Medical University of South Carolina (MUSC), 2Clinical Neuroscience Division,
Department of Psychiatry and Behavioral Sciences, MUSC, 3Youth Division,
Department of Psychiatry and Behavioral Sciences, MUSC, 4Hollings Cancer
Center, MUSC, 5Division of Biostatistics and Epidemiology, MUSC
Objective: Human laboratory studies involving women smokers have indicated
that progesterone can reduce smoking urges, attenuate the rewarding effects of
smoking, and may reduce smoking behavior. These findings hint at the possibility
that progesterone may favorably impact the cessation outcomes in quit-attempting,
women smokers. However, there are no studies to date that have examined the
effects of naturally occurring variation in progesterone levels on medicationassisted smoking cessation. To address this gap in the literature, we obtained
weekly plasma progesterone and estradiol levels in women smokers enrolled in
a 4-week cessation trial. Methods: Treatment-seeking nicotine-dependent female
smokers (ages 18-45, n=136) were randomized to receive a four-week course
of either (a) varenicline tablets and placebo patches, or (b) placebo tablets and
nicotine patches (double-blind, double-dummy design). Plasma samples were
obtained from all participants one week before their cessation attempt and weekly
during medication administration. Abstinence/smoking behavior was assessed
at weekly visits. Results: Weekly hormone data replicated commonly observed
menstrual cycle patterns of progesterone and estrogen levels (e.g., rise in
estradiol prior to ovulation and rise in both progesterone and estradiol midway
between ovulation and menses). Importantly, increasing progesterone level (over
the preceding week cessation assessment) was associated with a 23% increase
in the odds of being abstinent (OR 1.23 [1.05-1.45]; p=.01). This effect was driven
primarily by nicotine patch-treated (OR 1.37 [1.05-1.78]; p=.02) vs. vareniclinetreated (OR 1.13 [.93-1.38]; p=.22) individuals. Conclusions: The results are
consistent with existing human laboratory studies and are the first to identify an
association between progesterone level (increasing) and abstinence outcomes
in freely cycling women smokers participating in a medication-based treatment.
Furthermore, it appears that the potential benefits of progesterone (increases)
may vary across different pharmacotherapies. Implications of these findings for
smoking cessation intervention in women will be discussed.

FUNDING: The STOP program is funded by the Health Promotion Branch of the
Ministry of Health and Long Term Care of the Province of Ontario, Canada.
CORRESPONDING AUTHOR: Dolly Baliunas, PhD, Project Scientist, The Centre
for Addiction and Mental Health, 175 College St. Rm 111, Toronto, ON M5T1P7,
Canada, Phone: 416-535-8501 ext 77294, Email: dolly.baliunas@camh.ca
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RACE AS A MODERATOR OF THE RELATIONSHIP BETWEEN
DISTRESS TOLERANCE AND CIGARETTE SMOKING IN BLACK
AND WHITE WOMEN
Jennifer Dahne*1, Kelcey Stratton2, Ruth Brown2, Ananda Amstadter2, C.W.
Lejuez1, and Laura MacPherson1, 1University of Maryland, College Park, 2Virginia
Commonwealth University
Overview: Cigarette smoking is a major public health concern and Black
women disproportionately experience smoking-related health consequences
despite approximately equivalent smoking rates when compared to White
women. Previous research has suggested that cigarette use may represent a
stress management strategy for Blacks, but less so for Whites, yet the underlying
mechanism of this relationship remains unknown. To that end, the present study
examined the role of distress tolerance (DT) and race in relation to smoking.
Method: 153 women recruited from the community (62.1% White, 37.9% Black)
completed a computerized test of DT (PASAT-C) and self-reported lifetime cigarette
use. Smoking status was defined with standard criteria as smoking 100 or more
cigarettes during one’s lifetime and DT was dichotomized according to whether
the participant quit (low DT) or did not quit (high DT) the PASAT-C. Results:
Approximately half of the sample (49.7%, n = 76) quit the PASAT-C and were
labeled as “low DT.” The remaining half of the sample persisted and were labeled
as “high DT” (40.3%, n = 77). 68.0% (n = 104) of participants reported smoking
less than 100 cigarettes during their lifetime ( “non-smokers”), while 32.0% (n
=49) reported smoking 100 or more cigarettes during their lifetime ( “smokers”).
To determine the unique predictors of lifetime smoking status, we conducted a
logistic regression with two smoking categories, (1) non-smoker and (2) lifetime
smoker. In the final model, low DT (OR = 0.23, p =.03), and the interaction between
DT and race (OR = 4.58, p = .05) were related to greater odds of being a smoker,
such that Black women, but not White women, with low DT were at increased risk
for being a lifetime smoker. Discussion: While previous literature has suggested
that low DT is a general risk factor for cigarette smoking, these findings suggest
a unique interaction between race, smoking, and DT. These findings add further
support to recent work suggesting that negative health behaviors may serve a
distress management function for some individuals, and that engagement in
certain negative health behaviors may by related, in part, to race.

FUNDING: NIDA P50DA16511 Component 4 (PI’s: MES & KMG), NIDA
K23DA020482 (MJC), South Carolina Clinical & Translational Research (SCTR)
Institute, with an academic home at the Medical University of South Carolina,
through NIH Grant Numbers UL1 RR029882 and UL1 TR000062. Varenicline and
matched placebo were supplied by Pfizer, Inc.
CORRESPONDING AUTHOR: Alicia Allen, PhD, Assistant Professor, University
of Minnestoa, Family Medicine & Community Health, 717 Delaware St SE,
Minneapolis, MN 55414, United States, Phone: 612-624-0896, Fax: 612-6244610, Email: alle0299@umn.edu
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FACTORS INFLUENCING TOBACCO USE TREATMENT PATTERNS
AMONG VIETNAMESE HEALTH CARE PROVIDERS WORKING IN
COMMUNITY HEALTH CENTERS
Donna Shelley, M.D., M.P.H.*1, Tuo-Yen Tseng1, Hieu Pham, M.P.H.1, Linh
Nguyen2, Nam Nguyen, Dr.P.H., M.D.2, and Frances Stillman, Ph.D.3, 1New York
University School of Medicine; 2Institute of Social and Medical Studies, Vietnam;
3
John’s Hopkins Bloomberg School of Public Health
Background: Almost half of adult men in Viet Nam are current smokers, a
smoking prevalence that is the second highest among South East Asian countries
(SEAC). Although Viet Nam has a strong public health delivery system, according
to the 2010 Global Adult Tobacco Survey, services to treat tobacco dependence
are not readily available to smokers. The purpose of this study was to characterize
current tobacco use treatment patterns among Vietnamese health care providers
and factors influencing adherence to guideline recommended tobacco use
screening and cessation interventions. This is the first study assessing smoking
cessation practice patterns among Vietnamese health care providers. Methods:
A cross sectional survey of 134 health care providers working in 23 community
health centers in Viet Nam. Results: 23% of providers reported screening patients

FUNDING: Funding for this study was provided by NIDA Grant 5R01 DA018647
to C.W. Lejuez.
JUSTIFICATION: This study highlights the need for targeted cessation interventions for high risk groups with unique smoking-related vulnerability factors.
CORRESPONDING AUTHOR: Jennifer Dahne, University of Maryland, College
Park, Psychology, Biology-Psychology Building, College Park, MD 20742, United
States, Phone: 4436258435, Email: jendahne@gmail.com
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for tobacco use, 33% offered advice to quit, and less than10% offered assistance
to half or more of their patients in the past three months. Older age, attitudes, selfefficacy, and normative beliefs were associated with screening for tobacco use.
Normative beliefs (e.g., most of the staff think that promoting smoking cessation
is part of their job and my supervisors think that helping smokers quit is a priority)
were associated with offering advice to quit. However in the logistic regression
analysis only normative beliefs remained significant for both screening and offering
advice to quit. Over 90% of providers reported having never received training
related to tobacco use treatment. Major barriers to treating tobacco use included
lack of training, lack of referral resources and staff to support counseling, and
lack of patient interest. Conclusions: Despite ratifying the Framework Convention
on Tobacco Control, Viet Nam has not made progress in implementing policies
and systems to ensure that smokers are receiving evidence-based treatment.
This study suggests a need to change organizational norms through changes in
national policies, training, and local system-level changes that facilitate treatment.

EXPLORING THE VIABILITY OF USING ONLINE SOCIAL MEDIA
ADVERTISING AS A RECRUITMENT METHOD FOR SMOKING
CESSATION CLINICAL TRIALS
Mai Frandsen, Ph.D., Julia A.E. Walters, Ph.D., and Stuart G. Ferguson*, Ph.D.,
University of Tasmania
Introduction: The aim of the present study was to explore the viability of using
social media as a recruitment tool in a clinical research trial. Socio-demographic
data and smoking characteristics were assessed in 266 participants recruited
to investigate the effectiveness of a behavioural support program for smoking
cessation. Methods: For analysis, participants were separated into two groups
based on whether they were recruited using either traditional means (flyers, word
of mouth, or newspaper advertisement; n=125, 47.0%) or by advertisements in
online social media (n=138, 51.9%). Results: Participants recruited via social
media were significantly younger but there were no differences in other socioeconomic variables or smoking characteristics, compared to participants recruited
via other traditional means. Conclusions: The findings of the present study suggest
that using online social media is a viable recruitment method for smoking studies
and compliments other more traditional recruitment methods.

FUNDING: No Funding
CORRESPONDING AUTHOR: Donna Shelley, MD MPH, Associate Professor,
NYU School of Medicine, Populatoin Health, 227 East 30th street, New York, NY
Ny 10016, United States, Phone: 6465012526, Email: donna.shelley@nyumc.org

FUNDING: This work was supported by a project grant from the National Health
& Medical Research Council (NHMRC; 1002874) awarded to SF & JW. JW is
supported by an NHMRC Primary Health Care Fellowship. Additional funding
support was provided by Cancer Council Tasmania (SF).

POS3-194

AN EXAMINATION OF THE MECHANISM THROUGH WHICH
PRE-QUIT PATCH USE AIDS SMOKING CESSATION

JUSTIFICATION: The findings of the present study suggest that using online social
media is a viable recruitment method for smoking studies..

Natalie Schüz, Ph.D. and Stuart G. Ferguson*, Ph.D., University of Tasmania

CORRESPONDING AUTHOR: Stuart Ferguson, PhD, Senior Research Fellow,
University of Tasmania, Schools of Medicine & Pharmacy, Private Bag 26, Hobart,
Tasmania 7001, Australia, Phone: 61-3-6226 4295, Email: stuart.ferguson@utas.
edu.au

Nicotine patches are traditionally started on the day a quit attempt begins.
Recently, a number of studies have established that the effectiveness of patch
is improved by starting treatment prior to quitting; known as pre-quit patch (PQP)
use. The objective of this study was to investigate a proposed mechanism through
which PQP use might promote abstinence: specifically, that PQP use leads to
reduced satisfaction with smoking, which in turn leads to smoking reduction, and
that smoking reduction then promotes abstinence. We also examined whether the
relationship between daily cigarette consumption and satisfaction with smoking is
mediated by craving intensity. In this single group study, 57 interested quitters used
a hand-held computer to monitor their smoking satisfaction, feelings of withdrawal,
and cigarettes smoked in real-time for 17 days leading up to a quit attempt. All
participants received 21mg/24hr patches for two weeks prior to quitting and for up
to 10 weeks post-quit. CO-verified 28-day abstinence was assessed at a post-quit
follow-up visit. During the PQP treatment phase participants reported significant
reductions in both the satisfaction gained from smoking (p<0.001) and their daily
cigarette consumption (p<0.001). Cigarette craving did not decrease significantly
during the PQP treatment phase. Multilevel structural equation modelling revealed
a direct effect of satisfaction on smoking rate: a decrease of one point on the 0-100
point satisfaction scale was associated with a decrease of 0.07 cigarettes. Craving
intensity did not mediate this relationship. Smoking reduction during the PQP
treatment phase was not significantly associated with abstinence at follow-up.
These results suggest that the reduction in daily cigarette smoking typically
observed during PQP treatment is due to reductions in the satisfaction gained from
smoking. Additional controlled studies will need to confirm whether this pattern
is driven by patch treatment itself. Unlike previous studies, however, reductions
in smoking were not related to later abstinence. Potential clinical implications of
these findings will be discussed.
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INTEGRATED SMOKING CESSATION AND BINGE DRINKING
INTERVENTION FOR YOUNG ADULTS: A PILOT EFFICACY TRIAL
Steven C. Ames, Ph.D., ABPP*1, Steven B. Pokorny, Ph.D.2, Darrell R. Schroeder,
M.S.1, Winston Tan, M.D.1, and Chudley E. Werch, Ph.D.3, 1Mayo Clinic, 2Alachua
County Health Department, 3PreventionPLUSWellness, Inc.
Alcohol consumption is strongly associated with cigarette smoking in young
adults. The primary aim of this investigation was to complete a pilot evaluation
of the efficacy of an integrated intervention that targets both cigarette smoking
and binge drinking on the cigarette smoking and binge behavior of young adults
at 6-month follow-up. Participants were 95 young adult smokers (> or equal to 1
cigarettes per day) who binge drink (> or equal to 1 times per month) who were
randomly assigned to standard treatment (n=47) involving six individual treatment
visits plus eight weeks of nicotine patch therapy or the identical smoking cessation
treatment integrated with a binge drinking intervention (integrated intervention;
n=48). Using an intent-to-treat analysis for tobacco abstinence, at both 3 month
end of treatment and 6 month follow-up, more participants who received integrated
intervention were biochemically confirmed abstinent from tobacco than those who
received standard treatment at 3 months (19% vs. 9%, p=0.06) and 6 months
(21% vs. 9%, p=0.05). At 6 months, participants who completed the study and who
received integrated intervention consumed fewer drinks per month (p<0.05) and
number of binge drinking episodes per month (p<0.05) than those who received
standard treatment. Preliminary data support that integrated intervention enhances
smoking cessation and reduces binge drinking compared to standard treatment.

FUNDING: This work was supported by an internal grant from the University of
Tasmania awarded to SGF. Additional funding support was provided by Cancer
Council Tasmania (SGF). Through his work at PinneyAssociates, SGF provides
consulting services to GlaxoSmithKline Consumer Healthcare (GSKCH), makers
of nicotine replacement products for smoking cessation. However, GSKCH had
no role in the current study, did not support it financially, nor review it prior to
submission. NS has nothing to declare.

FUNDING: This work was supported by James and Esther King Biomedical
Research Program.

JUSTIFICATION: Findings have implications for the way that nicotine patches are
used to aid cessation.

CORRESPONDING AUTHOR: Steven Ames, PhD, ABPP, Associate Professor,
Mayo Clinic, Hematology & Oncology, 4500 San Pablo Road, Jacksonville, FL
322224, United States, Phone: 904-953-6822, Email: ames.steven@mayo.edu

CORRESPONDING AUTHOR: Stuart Ferguson, PhD, Senior Research Fellow,
University of Tasmania, Schools of Medicine & Pharmacy, Private Bag 26, Hobart,
Tasmania 7001, Australia, Phone: 61-3-6226 4295, Email: stuart.ferguson@utas.
edu.au
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products due to the absorption at the pulmonary level. A transient reduction in
urge-to-smoke was observed with the tobacco heating product, not different to CC
after single use.

A BRIEF VALUES INTERVENTION IMPROVES SELF-EFFICACY
AND SMOKING CESSATION INTENT: A PILOT STUDY

FUNDING: PHARMACOKINETIC PROFILE OF NICOTINE AND URGE-TOSMOKE QUESTIONNAIRE ASSESSMENT

Maria Karekla, Ph.D.*, Katerina Konikkou, B.A., and Stella-Nicoletta Savvidou,
M.A., University of Cyprus

JUSTIFICATION: EVALUATE PHARMACOKINETIC PROFILE OF NICOTINE
FOLLOWING SINGLE USE OF THE TOBACCO HEATING SYSTEM 2.1 (THS
2.1)

Youth present with higher smoking rates than ever before and existing
interventions may not suffice in reducing smoking behavior. Acceptance and
Commitment Therapy (ACT), recently gained interest for smoking cessation
especially as it targets the experiential avoidance or more thoroughly deals with
the emotional cues associated with smoking. Yet, there is no research on which
of its components may influence smoking parameters and cessation. This study
aimed to examine the effectiveness of the values component of ACT compared to
a psychoeducational intervention for increasing intent to quit smoking and quitting
self-efficacy among youth. Participants were randomly assigned to either a values
or a psychoeducation group (30 in each) and completed questionnaires assessing
smoking behavior, intention to quit, and self-efficacy prior to, after the completion,
and one month post-intervention. Results showed an increase in participant’s
self-efficacy for quitting and higher intentions to quit, with the values intervention
resulting in modest but greater increases. At one month follow-up, self-efficacy
and intention to quit decreased compared to post-intervention but did not reach
pre-intervention levels. The potential and effectiveness of a one-session values
intervention in increasing self-efficacy and intention to quit smoking among young
people is discussed.

CORRESPONDING AUTHOR: gerard emilien, pmi, quai jeanrenaud 5, neuchatel,
2000, Switzerland, Phone: 0041582422715, Email: gerard.emilien@gmail.com
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PHARMACOKINETIC MODELING OF NICOTINE AND
PHARMACODYNAMIC OF URGE TO SMOKE OF A TOBACCO
HEATING SYSTEM (THS 2.1) AND CONVENTIONAL CIGARETTES
(CC)
G. Baker*1, C. Haziza1, N. Lama1, P. Brossard1, C. Chrea1, C. Farell2, P. Picavet1,
and F. Ludicke1, 1Philip Morris International R&D, Neuchatel, Switzerland, 2Icon
Development Solutions, 2Globeside
Aim: To develop a population pharmacokinetic model for plasma nicotine
concentrations following single and ad libitum use of THS 2.1 and CC and to
explore the relationship between nicotine concentration and urge-to-smoke.
Method: Nicotine plasma concentrations from 68 smokers (ClinicalTrials.gov,
numbers NCT01780688 and NCT01780714) were measured during single and
ad libitum use of THS 2.1 and CC. The model was developed using non-linear
mixed-effect modeling with proportional and additive error. Goodness-of-fit
(GoF) criteria (including plausibility, parameter estimate precision, and minimum
objective function value) were used to select the model. The final model included
cytochrome P450 2A6 (CYP2A6) activity (%) and body weight as covariates.
The model was used to predict nicotine concentrations at the time urge to smoke
was assessed using the Questionnaire of Smoking Urges-brief (QSU-brief). The
correlation between the predicted nicotine concentration and urge to smoke was
then assessed. Results: The nicotine PK model best meeting the GoF criteria was
a two-compartment model with first-order absorption and elimination. The model
better describes the high nicotine concentrations for ad libitum use. The apparent
clearance increased with CYP2A6 activity (power coefficient (pc): 0.26), while the
volume of the peripheral compartment increased with body weight (pc: 1.13). Age,
sex, laboratory values, creatinine clearance, and baseline smoking characteristics
(i.e., cigarettes/day and CC nicotine content) did not influence the nicotine PK
in this analysis. Exploratory evaluations do not suggest a significant association
between predicted nicotine concentrations and urge-to-smoke. Conclusions:
Nicotine PK was adequately described by a linear two-compartment model with
first-order absorption and elimination, with the best fit with ad libitum use. CYP2A6
activity and body weight were identified as possible covariates in the model to
predict nicotine concentrations. Further evaluation of the model with a larger
sample size and a longer exposure could help refine the model and should be
considered to further explore the relationship between nicotine and urge-to-smoke.

FUNDING: The preparation of this report was supported, in part, by a grant from
the Cyprus Research Promotion Foundation and European Union structural funds
to Maria Karekla, PhD.
JUSTIFICATION: Results suggest that incorporating a values clarification
component as part of a smoking cessation program for youth, potentially aids in
increasing self-efficacy and intention to quit smoking among young smokers.
CORRESPONDING AUTHOR: Maria Karekla, Ph.D., Lecturer and Licensed
Clinical Psychologist, University of Cyprus, Psychology, 65 Kallipoleos Str.,
Nicosia, 1678, Cyprus, Phone: 357 22892100, Fax: 357 22895075, Email:
mkarekla@ucy.ac.cy
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PHARMACOKINETICS OF NICOTINE FOLLOWING SINGLE USE
OF A CANDIDATE MODIFIED RISK TOBACCO PRODUCT: THE
TOBACCO HEATING SYSTEM 2.1
C. Haziza*1, G. Baker1, N. Lama1, J. Ancerewicz1, P. Picavet1, A.J. Stewart2, and F.
Ludicke1, 1Philip Morris International, Quai Jeanrenaud 5, Neuchatel, Switzerland,
2
Celerion, GB LTD., Belfast, Northern Ireland
OBJECTIVE: To evaluate the pharmacokinetic (PK) profile of nicotine following
single use of the Tobacco Heating System 2.1 (THS 2.1) as compared to
conventional cigarettes (CC). METHODS: An open-label, randomized, two-period,
two-sequence crossover study was conducted in 28 healthy smokers. Each period
consisted of 3 days, with 1 day of smoking abstinence (nicotine wash-out), 1 day
with a single use, and 1 day with ad libitum use of THS 2.1 or CC. During the single
use day, a total of 16 venous blood samples were collected including 1 sample
prior to product use and at various time points up to 24 hours. PK parameters
were calculated using a non-compartmental model. Urge-to-smoke was assessed
using the Questionnaire of Smoking Urges-brief (QSU-b). Safety was monitored
throughout the study. This study was registered with ClinicalTrials.gov, number
NCT01780688. RESULTS: Following single use, the overall shape of the nicotine
concentration-time curve for THS 2.1 appeared similar to CC. The AUC(0-last)
and Cmax values were 17.7 ng*h/mL (95% CI: 15.0- 20.8) and 8.4 ng/mL (95%
CI: 6.8 - 10.3), respectively for THS 2.1. The AUC(0-last) for CC was 20.8 ng*h/mL
(95% CI: 19.4 - 26.8) and 11.9 ng/mL (95% CI: 9.5 - 14.9) for Cmax. Both products
had a tmax of 8 minutes. Following ad libitum use, peak nicotine was 14.9 ng/
mL (95% CI: 12.3 - 18.1) in THS 2.1 and 24.0 ng/mL (95% CI: 21.7- 26.6) in CC.
A 40% reduction from baseline in QSU-b score was observed 15 minutes after
single use for both THS 2.1 and CC. The QSU-b score returned to the baseline
values after 5 hours for THS 2.1 and 7 hours for CC. THS 2.1 was well tolerated.
CONCLUSIONS: The PK profiles were similar for both nicotine containing

FUNDING: PMI
JUSTIFICATION: DEVELOPMENT OF A POPULATION PHARMACOKINETIC
MODEL FOR PLASMA NICOTINE CONCENTRATIONS AND RELATIONSHIP
WITH URGE TO SMOKE
CORRESPONDING AUTHOR: gerard emilien, pmi, quai jeanrenaud 5, neuchatel,
2000, Switzerland, Phone: 0041582422715, Email: gerard.emilien@gmail.com
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1.70 - 3.12; 37.1% vs. 57.0%, p<0.001); “arrange” (OR 1.9; 95% CI 1.2 - 3.0;
10.4% vs. 21.2%, p<0.01). The study documented significant intra-clinic and
intra-provider variability in the rates at which evidence-based smoking cessation
treatments are delivered to patients. Conclusions: The introduction of the ‘Ottawa
Model for Smoking Cessation’ within busy primary care clinics was associated with
significant improvements in the rates at which providers deliver evidence-based
smoking cessation treatments.

URINARY LEVELS OF 2-CYANOETHYLMERCAPTURIC ACID
(CEMA): A POTENTIAL BIOMARKER OF EXPOSURE TO ASSESS
CIGARETTE SMOKING ABSTINENCE IN HUMANS?
C. Haziza*1, P. Brossard1, S. Febbraro2, P. Picavet1, and F. Ludicke1, 1Philip Morris
Products S.A, PMI Research and Development, Neuchatel, Switzerland, 2SIMBEC
Research Limited, Merthyr Tydfil, UK

FUNDING: Heart and Stroke Foundation of Ontario and Pfizer Global
JUSTIFICATION: This study provides new information on the effectiveness
of multi-component intervention programs in primary care and may assist with
describing variation in pratice and provider performance.

Introduction: The assessment of exposure to harmful and potentially harmful
smoke constituents (HPHCs) in real-life conditions is part of the scientific evidence
to support modified risk tobacco product (MRTP) claims. In smokers switching to
MRTPs, levels of biomarkers of exposure (BoE) to HPHCs should be reduced in a
variety of smoking behaviors, including actual use of only MRTPs and concomitant
smoking/use of both (dual use) non-combustible MRTPs and combustible tobacco
products. In smoking cessation studies, smoking abstinence is assessed by selfreporting questionnaires and exhaled carbon monoxide measurements. There is a
need to get additional biomarkers of compliance (BoC) to verify the self-reported
smoking behavior, with the ability to discriminate dual users from exclusive noncombustible MRTP users. The main source of exposure to acrylonitrile is from
the combustion of cigarettes. Its 2-cyanoethylmercapturic acid (CEMA) metabolite
has been identified as a BoE and as a potential BoC. Characteristics of the BoE
CEMA were investigated in a 5-day dose titration study (NCT01465880). Methods:
CEMA urinary concentrations (CEMAc) were assessed in 44 smokers, smoking 2
(Day4) or 4 (Day5) CCs after a 3-day smoking abstinence (Day1 -3). In smokers,
24-hour urine was collected in 4 fractions (0-4h, 4-8h, 8-12h, and 12-24h) for the
5 days. One 24-hour urine collection was also obtained from a control group of 44
non-smokers. CEMAc was determined in urine by a validated LC-MS/MS method.
CEMA terminal half-life (t&frac12;) was estimated using CEMA urinary excretion
rates. Results: In smokers who abstain from smoking, mean CEMAc decreased
from 127 (Day1) to 20 µg/L (Day3). After smoking 2 or 4 cigarettes, mean CEMAc
increased to 32 and 45 µg/L, respectively. Only 1 subject had a quantifiable
CEMAc In the non-smoker group. A biphasic profile was observed for the CEMA
excretion rate, with a terminal t&frac12; longer than 1 day. Conclusion: CEMAc
levels increased proportionally with the number of CCs smoked. Results suggest
that CEMA t&frac12; is much longer than the 8 hours previously reported. CEMA
is a promising qualitative biomarker of exposure to combustible tobacco products.

CORRESPONDING AUTHOR: Sophia Papadakis, Ph,D, MHA, Assistant
Professor, University of Ottawa Heart Institute, Prevention and Rehabilitation,
40 Ruskin Street, Ottawa, ON K1Y4W7, Canada, Phone: 6137615489, Email:
spapadakis@ottawaheart.ca
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FROM BENCH TO BEDSIDE: USING DIFFUSION THEORY TO
STUDY BARRIERS TO DELIVERING PERSONALIZED MEDICINE
FOR SMOKING CESSATION IN PRIMARY CARE
Molly A. Lancaster, B.A., CHES,* David V. Conti, Ph.D., and Jennifer B. Unger,
Ph.D., Keck School of Medicine, University of Southern California
Background: Smoking cessation remains a challenge for scientists, physicians,
and patients alike. New technology has revealed unique biological pathways
and drug-metabolizing genes associated with successful cessation. This new
innovation provides predictive power that could one day be integrated into clinical
practice. This study examined the unique perceptions and barriers to clinical
integration of personalized medicine for smoking cessation among a sample of
urban primary care providers. Previous research found that calling a test “genetic”
is a barrier to physicians using new technologies. This study further evaluated
test preference in a modern context. It was hypothesized that the providers
would be more likely to recommend the test described as metabolic biomarker
versus genetic. Methods: A within-subject, cross sectional design compared the
intention to use scores for both tests among a sample (n=146) of primary care
providers recruited at professional conferences in the Los Angeles area. Both
scenarios were presented to all participants in an online survey. Secondary aims
were conducted to identify more specific clinical and theoretical associations
with intention to use. Results: Providers were more likely to offer the metabolic
biomarker test to patients than the genetic test (78.86% versus 75.01%). Using a
paired t-test, the P value equaled 0.0075, which is statistically significant. Additional
analyses identified specific predictors of intention to use personalized medicine
in smoking cessation. The characteristics of the tests, according to diffusion
theory, such as relative advantage, complexity, and trialability were considered.
We also compared intention to use ratings with self-report of preventive practices.
Conclusions: Results will guide future health professional education planning and
will shape clinical practice guidelines. By speeding the rate of dissemination and
uptake of these new technologies, we can improve smoking cessation outcomes
in patients. Future research should investigate the impact of public policy and
provider education on the utilization of innovative cessation approaches involving
biomarkers and genetics.

FUNDING: PMI
JUSTIFICATION: cema is a new potential qualitative biomarker of exposure that
could be used to assess the previous use of commercially available cigarette
CORRESPONDING AUTHOR: gerard emilien, pmi, quai jeanrenaud 5, neuchatel,
2000, Switzerland, Phone: 0041582422715, Email: gerard.emilien@gmail.com
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IMPROVING THE DELIVERY OF EVIDENCE-BASED TOBACCO
TREATMENTS IN PRIMARY CARE PRACTICE: ’THE OTTAWA
MODEL FOR SMOKING CESSATION’
Sophia Papadakis*, Andrew Pipe, Marie Gharib, Robyn Reece, and Robert Reid,
University of Ottawa Heart Institute Heart and Stroke Foundation of Ontario
Background: There is a well-documented practice gap in the rates at which
evidence-based smoking cessation treatments are delivered to patients in primary
care settings. The ‘Ottawa Model for Smoking Cessation’ is a multi-component
intervention designed for use in busy primary care practice setting. Methods: A
pre-post evaluation was conducted to examine the effectiveness of ‘Ottawa Model
for Smoking Cessation’ in a sample of thirty-five family medicine clinics in Ontario,
Canada. Clinics were supported with implementing a multi-component intervention
program that involved outreach facilitation visits, provider training, real time
provider prompts and patient tools, and performance feedback. Pre-post patient
exit survey measurements was used to document improvements in evidencebased smoking cessation treatments (5As: ask, advise, assess, assist, arrange)
before and after the multi-component intervention program was implemented. All
data were analyzed using multi-level hierarchical modeling. Three-level models
were used to examine the association between patient, provider, clinic factors
on study outcomes. Results: A total of 4347 patients completed the exit surveys.
The odds ratios (OR) and 95% confidence intervals (CI) for 5As delivery between
the pre- and post-assessments were: “ask” (OR 1.5; 95% CI 1.1- 2.0; 55.3% vs
70.7%, p<0.001); “advise” (OR 2.0; 95% CI 1.5 - 2.7; 39.9% vs. 62.5%, p<0.001);
“assess” (OR 2.1; 95% CI 1.6 -2.9); “assist” with cessation (OR 2.30; 95% CI

FUNDING: The project described was supported by the National Center for
Research Resources and the National Center for Advancing Translational
Sciences, National Institute of Health (NIH), through Grant Award Number
TL1RR031992. The content is solely the responsibility of the authors and does not
necessarily represent the official view of the NIH. Molly Lancaster is a TL1 Trainee
awarded under the TL1 (Pre?doctoral) Training Award through Southern California
Clinical and Translational Science Institute at University of Southern California,
Keck School of Medicine.
JUSTIFICATION: Results will guide future health professional education planning
and will shape clinical practice guidelines. By speeding the rate of dissemination and uptake of these new technologies, we can improve smoking cessation
outcomes in patients.
CORRESPONDING AUTHOR: Molly Lancaster, B.S., CHES, University of
Southern California, Preventive Medicine, 2001 N. Soto Street, 3rd Floor, MC
9239, Los Angeles, CA 90033, United States, Phone: 3149742437, Email:
mlancast@usc.edu
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SRF1 „KASSENSTURZ“ - E-Zigaretten im Test

Statement der liquid-schmiede GmbH
Am Dienstag, 29. April 2014, wurde im Schweizer Radio und Fernsehen (SRF1) in der Sendung
„KASSENSTURZ“ über E-Zigaretten sowie den Inhaltsstoffen im e-Liquid berichtet.
Vor der Sendung wurde die liquid-schmiede GmbH seitens des Schweizer Fernsehens angeschrieben
mit der Option eine Stellungnahme zu den Testergebnissen zu ihrem e-Liquid „SweetTabaco“ zu
veröffentlichen.
Die liquid-schmiede GmbH beauftragte daraufhin Dr. Konstantinos Farsalinos, eine Koryphäe auf dem
Gebiet der E-Zigarette und E-Liquid, eine Stellungnahme für das Schweizer Fernsehen zu schreiben.
Das Ergebnis zu dem Dr. Farsalinos mit seinem Team gekommen ist, möchten wir hiermit
veröffentlichen:

Chemical analysis of e-cigarette vapor by Swiss TV (SRF)
Interpretation of results

Introduction
This report was prepared to analyze and clarify the results of a testing protocol performed by a Swiss TV
program (SRF) on e-cigarettes. In particular, the TV program obtained an e-liquid from the market
(SweetTabaco, liquid-schmiede GmbH, Germany), sent it to a laboratory (CERTECH, Belgium) and asked
to analyze the components in vapor. There is no detailed documentation about the protocol,
methodology of vapor production or methods of measuring the chemical composition of the vapor. All
information was derived from an email communication from the TV program officials.
According to the information obtained through an email communication, the laboratory used 2 types of
atomizers, Joyetech eGO-CC and Kangertech evod BBC. The laboratory took 100 puffs with both devices
and reported results in micrograms per 15 puffs. The analysis included measurements of formaldehyde,
acrolein, acetaldehyde, crotonaldehyde and acetone.

The main conclusion of this report is that the testing results verify that e-cigarettes are a valuable tool in
tobacco harm reduction, being significantly less harmful than tobacco cigarettes. Additionally, the testing
procedure provides no valuable information on the quality of the liquid tested and is more relevant to the
properties of the devices used and the heating process during evaporation.

Synopsis
The testing protocol used by CERTECH laboratory (as it was briefy explained through an e-mail
communication), to analyze the vapor of an e-liquid (SweetTabaco, liquid-schmiede GmbH, Germany) by
using two different e-cigarette devices provides valuable information about the e-cigarette vapor
ingredients compared to tobacco cigarette smoke. However, it is not a marker of the liquid quality and
purity. Most of the chemicals examined in this protocol are products of thermal decomposition. The large
differences observed in formaldehyde levels should be attributed to discrepancies in the heatingevaporation process between the two devices used in the experiment. Acetone, which was found in trace
levels with one device but was completely absent from the second device, is definitely not an ingredient
of the liquid but was probably present in one of the atomizers used to generate vapor. Thus, the study
cannot make any valid conclusions about the quality of the e-liquid used. However, it is important in
showing that e-cigarette vapor is by far less harmful compared to cigarette smoke. The levels of the
chemicals found in vapor were 33-173 times lower for formaldehyde, 5-6 times lower for acrolein, 467700 times lower for acetaldehyde and 163 times lower for crotonaldehyde compared to the maximal
levels found in tobacco smoke of a single cigarette. This clearly supports the concept that e-cigarettes
are a valuable tobacco harm reduction product and it adds to currently available evidence which
overwhelmingly supports that e-cigarettes are by orders of magnitude less harmful compared to
combustible tobacco.
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Study results interpretation
The chemicals found by CERTECH lab in the e-cigarette vapor provide no indication that they are present
as ingredients in the e-liquid. Several aldehydes are products of thermal degradation of propylene glycol
and glycerol. Thus, they are produced during the heating-evaporation process, IRRESPECTIVELY of their
presence in the liquid. Moreover, some substances are accepted to be present in the liquids according to
USP and Eur. Ph. criteria of highest purity. One such example is aldehydes (such as formaldehyde and
crotonaldehyde). In conclusion, finding these chemicals in the
vapor does not imply that the liquid tested is of poor quality. Moreover, it is important to compare these
results with the amount of chemicals present in tobacco smoke, since e-cigarettes are used as tobacco
substitutes.

Formaldehyde, acetaldehyde and crotonaldehyde are aldehydes that can be present in liquid and formed
during the thermal degradation process. According to the criteria of highest purity of e-liquid ingredients
(United States Pharmacopeia-USP, and European Pharmacopeia-Eur. Ph.), aldehydes may be present at
levels up to 20 micrograms per mL. However, since 1mL can be consumed after about 140-150 puffs (1),
it is reasonable to assume that all formaldehyde and acetaldehyde measured in the experiment comes
from thermal degradation. Moreover, if it came from the liquid we would expect to find similar quantities
with both e-cigarette devices. Thus, the large difference in formaldehyde levels between the devices
should be attributed to different characteristics of the atomizers and not to the presence of formaldehyde
in the e-liquid tested. Acrolein is a product which is not used as an ingredient and is not present in the eliquid. It is only formed from thermal degradation of glycerol. Thus, its presence is dependent on the
properties of the e-cigarette device (atomizer and power delivery to the resistance), not of the liquid
ingredients.

Acetone is a solvent that was found in one of the two devices used in the experiment. This means that it
was not a component of the liquid itself but was probably present (in minute amounts) in the atomizer
itself (perhaps introduced during the cleaning process of the atomizer during production). This, its
presence is irrelevant to the liquid tested; if it was present in the liquid, it should have been found in both
experimental settings.

It is important to emphasize that these chemicals are also found in tobacco smoke. Since e-cigarettes
are a tobacco harm reduction (and not necessarily harm elimination) product, it is important to define and
compare these levels with those found in tobacco smoke. According to the literature (Counts et al., Regul
Toxicol Phamacol 2005 and IARC, Crotonaldehyde Monograph), the levels found in e-cigarettes were 33173 times lower for formaldehyde, 5-6 times lower for acrolein, 467-700 times lower for acetaldehyde and
163 times lower for crotonaldehyde compared to the maximal levels found in tobacco smoke of a single
cigarette.

In conclusion, the study methodology refers to the levels of specific chemicals present in e-cigarette
vapor, which in most cases are irrelevant to the e-liquid quality and purity but are more related to the
possible thermal degradation coming from the evaporation process. The results are mostly related to the
properties of the atomizers used and the general characteristics of the e-cigarette function. In any case,
the results once again prove that e-cigarettes are by far less harmful compared to tobacco cigarettes,
verifying that they are a valuable tool in tobacco harm reduction strategy.

Dr Konstantinos Farsalinos

Und weiter das auf den Punkt gebrachte Fazit welches von der liquid-schmiede
GmbH dem Schweizer Radio und Fernsehen (SRF1) zur Verfügung gestellt wurde:
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Chemical analysis of e-cigarette vapor by Swiss TV (SRF)
Interpretation of results

Synopsis

The testing protocol used by CERTECH laboratory (as it was briefy explained through an e-mail
communication), to analyze the vapor of an e-liquid (SweetTabaco, liquid-schmiede GmbH, Germany) by
using two different e-cigarette devices provides valuable information about the e-cigarette vapor
ingredients compared to tobacco cigarette smoke. However, it is not a marker of the liquid quality and
purity. Most of the chemicals examined in this protocol are products of thermal decomposition. The large
differences observed in formaldehyde levels should be attributed to discrepancies in the heatingevaporation process between the two devices used in the experiment. Acetone, which was found in trace
levels with one device but was completely absent from the second device, is definitely not an ingredient
of the liquid but was probably present in one of the atomizers used to generate vapor. Thus, the study
cannot make any valid conclusions about the quality of the e-liquid used. However, it is important in
showing that e-cigarette vapor is by far less harmful compared to cigarette smoke. The levels of the
chemicals found in vapor were 33-173 times lower for formaldehyde, 5-6 times lower for acrolein, 467700 times lower for acetaldehyde and 163 times lower for crotonaldehyde compared to the maximal
levels found in tobacco smoke of a single cigarette. This clearly supports the concept that e-cigarettes
are a valuable tobacco harm reduction product and it adds to currently available evidence which
overwhelmingly supports that e-cigarettes are by orders of magnitude less harmful compared to
combustible tobacco.

Dr Konstantinos Farsalinos

Es ist ausdrücklich erlaubt diese Stellungnahme der liquid-schmiede GmbH sowie das Statement von
Dr. Farsalinos zu verbreiten. Änderungen am Text dürfen nicht vorgenommen werden.
Nürnberg, 30. April 2014
liquid-schmiede GmbH
Gibitzenhofstr. 69
90443 Nürnberg
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Letter to the Editor

Comment on E-Cigarettes and Cardiovascular Risk:
Beyond Science and Mysticism
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We read with particular interest the short review and opinion
by Lippi et al about the potential cardiovascular risk of using
e-cigarettes.1 It is our opinion that certain aspects presented
in the article should be further addressed and clariﬁed.
The potential risk for cardiovascular disease from
e-cigarette use was mainly attributed by the authors to the
effects of nicotine. However, several studies have shown that
nicotine intake does not elevate cardiovascular risk. Longterm inhalation of nicotine was studied in animals; researchers did not observe any adverse effects on the lungs or
development of atherosclerosis.2 A recent meta-analysis of
controlled smoking cessation trials found that, although
nicotine replacement therapies (NRTs) had a higher rate of
any cardiovascular events, this was driven only by minor
events such as heart palpitations; no elevation in the incidence of major adverse cardiovascular events (MACE) was
found.3 Use of NRTs in high-risk individuals was similarly not
associated with an elevated risk for MACE.3 A populationbased case-controlled study among 68 hospitals in the US
found that the use of nicotine patches did not elevate the risk
of ﬁrst myocardial infarction.4 A meta-analysis of 34 randomized controlled trials showed that NRTs did not pose any
elevated risk for myocardial infarction, stroke, palpitations,
angina, arrhythmia, or hypertension compared with placebotreated patients.5 Even in patients with established cardiovascular disease, use of NRTs did not confer any additional risk
compared with placebo and in fact their use was associated
with reduced ischemia-related perfusion defects and elevated
time to exercise-induced ischemia.6 Currently, there is consensus that nicotine has minimal effects in initiating and
propagating atherosclerosis.7 Moreover, Lippi et al seem to
have exaggerated on the toxicity of liquid nicotine present in
e-cigarettes. Mayer recently showed that the traditionally
proposed nicotine lethal dose of 30 to 60 mg came from
dubious experiments performed more than 150 years ago.8

Issue Theme An Update on the
Thrombotic Microangiopathies
Hemolytic Uremic Syndrome (HUS) and
Thrombotic Thrombocytopenic Purpura
(TTP); Guest Editors, Magdalena Riedl,
MD, Dorothea Orth-Höller, MD, and
Reinhard Würzner, MD, PhD.

By evaluating postmortem examinations, he deﬁned that the
lethal dose would be 500 to 1,000 mg of acute intake, almost
20 times higher than currently assumed. In fact, this represents the total amount of nicotine that should be absorbed;
knowing that voluminous vomiting is the ﬁrst and main
symptom of nicotine intoxication, it seems obvious that
you need to ingest even higher amounts of nicotine to absorb
lethal quantities. Further support for this came from a recent
presentation of three cases of attempted suicide by ingesting
nicotine liquid used for e-cigarettes; none of the cases were
fatal, with one of them ingesting 1,500 mg of nicotine.9
Smokeless tobacco is an alternative form of nicotine intake
which does not involve combustion. Still it contains tobacco and
several contaminants present in it. Snus is considered the least
harmful type of smokeless tobacco due to the manufacturing
process and selection of tobacco. A meta-analysis of epidemiological studies have found that, in nonsmokers, snus use results
in mild elevation in fatal cardiovascular events while it had a
paradoxical protective effect in nonfatal events compared with
nonusers.10 In fact, the risk for fatal events was attributed to one
study only, with four more studies showing no added risk.
Another meta-analysis revealed that those who switched from
cigarette to snus use reduced to half the risk for developing
cardiovascular disease compared with smokers.11
Because of the absence of combustion and of cured tobacco,
e-cigarettes are reasonably expected to signiﬁcantly reduce the
cardiovascular risk in smokers who switch. Obviously, there is no
deﬁnite proof for that because long-term epidemiological studies cannot be performed until after several years of use by a
signiﬁcant part of the population. None can exclude the possibility of some residual risk, but this can only be evaluated by
surveillance of use in the population level. Lack of long-term
studies cannot be a valid argument to support that e-cigarettes
should be banned or restricted, especially because we know that
the levels of toxins emitted from e-cigarette use are minimal and

Copyright © by Thieme Medical
Publishers, Inc., 333 Seventh Avenue,
New York, NY 10001, USA.
Tel: +1(212) 584-4662.

576

DOI http://dx.doi.org/
10.1055/s-0034-1375702.
ISSN 0094-6176.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

Semin Thromb Hemost

Letter to the Editor

Funding
No funding was provided for this article.

4 Kimmel SE, Berlin JA, Miles C, Jaskowiak J, Carson JL, Strom BL.

5

6

7

8

9

10

11

Conﬂict of Interest
None of the authors have been funded by the tobacco
industry. Konstantinos Farsalinos and Giorgio Romagna
have performed and published studies for which the
institutions were funded from e-cigarette companies.
Jacques Le Houezec has received speaker honoraria and
consultancy fees from Johnson & Johnson, Novartis, Pﬁzer,
and Pierre Fabre.

References

12

13

14

15

1 Lippi G, Favaloro EJ, Meschi T, Mattiuzzi C, Borghi L, Cervellin G. E-

cigarettes and cardiovascular risk: beyond science and mysticism.
Semin Thromb Hemost 2014;40(1):60–65
2 Waldum HL, Nilsen OG, Nilsen T, et al. Long-term effects of inhaled
nicotine. Life Sci 1996;58(16):1339–1346
3 Mills EJ, Thorlund K, Eapen S, Wu P, Prochaska JJ. Cardiovascular
events associated with smoking cessation pharmacotherapies: a
network meta-analysis. Circulation 2014;129(1):28–41

Seminars in Thrombosis & Hemostasis

577

16

Risk of acute ﬁrst myocardial infarction and use of nicotine
patches in a general population. J Am Coll Cardiol 2001;37(5):
1297–1302
Greenland S, Satterﬁeld MH, Lanes SF. A meta-analysis to assess
the incidence of adverse effects associated with the transdermal
nicotine patch. Drug Saf 1998;18(4):297–308
Mahmarian JJ, Moyé LA, Nasser GA, et al. Nicotine patch therapy in
smoking cessation reduces the extent of exercise-induced myocardial ischemia. J Am Coll Cardiol 1997;30(1):125–130
Ambrose JA, Barua RS. The pathophysiology of cigarette smoking
and cardiovascular disease: an update. J Am Coll Cardiol 2004;
43(10):1731–1737
Mayer B. How much nicotine kills a human? Tracing back the
generally accepted lethal dose to dubious self-experiments in the
nineteenth century. Arch Toxicol 2014;88(1):5–7
Christensen LB, Van’t Veen T, Bang J. Three cases of attempted
suicide by ingestion of nicotine liquid used in e-cigarettes. Clin
Toxicol 2013;51(4):290
Lee PN. Epidemiological evidence relating snus to health—an
updated review based on recent publications. Harm Reduct J
2013;10(1):36
Lee PN, Fry JS, Thornton AJ. Estimating the decline in excess risk of
cerebrovascular disease following quitting smoking—a systematic
review based on the negative exponential model. Regul Toxicol
Pharmacol 2014;68(1):85–95
Cahn Z, Siegel M. Electronic cigarettes as a harm reduction strategy
for tobacco control: a step forward or a repeat of past mistakes? J
Public Health Policy 2011;32(1):16–31
Goniewicz ML, Knysak J, Gawron M, et al. Levels of selected
carcinogens and toxicants in vapour from electronic cigarettes.
Tob Control 2014;23(2):133–139
Farsalinos KE, Romagna G, Voudris V. Authors miss the opportunity to discuss important public health implications. J Chromatogr
A 2013;1312:155–156
Medicines and Healthcare Products Regulatory Agency. Nicotine
replacement therapy (NRT): New extended indication and consultation. 2010. Available at: http://www.mhra.gov.uk/Howweregulate/Medicines/Medicinesregulatorynews/CON065626. Accessed
January 20, 2014
National Institute for Health and Care Excellence. Tobacco-harmreduction approaches to smoking: guidance. 2013. Available at:
http://www.nice.org.uk/nicemedia/live/14178/63996/63996.pdf.
Accessed January 20, 2014

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

by orders of magnitude lower compared with tobacco cigarettes.12,13 In some cases, exposure to toxic chemicals is similar
to pharmaceutical NRTs.14 Nicotine intake is unlikely to signiﬁcantly elevate harm; health organizations such as the Medicines
and Healthcare Products Regulatory Agency and the National
Institute for Health and Care Excellence in the United Kingdom
are currently proposing the long-term use of nicotine (in the
form of NRTs) as a substitute for smoking, acknowledging that a
signiﬁcant proportion of smokers are unable to quit with
currently approved medications.15,16 Obviously, it would be
preferable for smokers to quit either by themselves or by using
approved methods. E-cigarettes are an option for the majority of
smokers who cannot quit and currently available evidence
suggests that they are expected to be less harmful than
tobacco.16
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Background
Electronic cigarettes, or e-cigarettes, are increasingly advertised as replacements for regular cigarettes or cessation
aids for smokers.

Purpose
To describe the prevalence and correlates of e-cigarette awareness and perceived harmfulness among U.S. adults
and analyze whether these variables are associated with smokers’ past-year quit attempts and intention to quit.

Methods
Data were obtained from the Health Information National Trends Survey (HINTS 4 Cycle 2), conducted from October
2012 to January 2013. Data analyses were performed from June to August 2013.

Results
Overall, 77% of respondents were aware of e-cigarettes. Of these, 51% believed e-cigarettes were less harmful than
cigarettes. Younger, white (compared with Hispanic), more educated respondents and current or former smokers
(compared with non-smokers) were more likely to be aware of e-cigarettes. Among those who were aware of ecigarettes, younger, more educated respondents and current smokers (compared with former and non-smokers)
were more likely to believe that e-cigarettes were less harmful. Awareness and perceived harm were not associated
with smokers’ past year quit attempts or intention to quit.

Conclusions
Overall e-cigarette awareness increased whereas the proportion of smokers who perceived less harm of e-cigarettes
declined compared with earlier surveys. However, awareness and perceived harm of e-cigarettes did not show
evidence of promoting smoking cessation at the population level.
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Le point sur la recherche en cours

Le tabac en France :
un bilan des années
2004-2014
Aurélie
LermenierJeannet

Lancé en mars 2003 par Jacques Chirac,
alors président de la République, le premier Plan cancer (2003-2007) a marqué la
remobilisation de l’État sur ce thème, plus
de dix ans après la loi Évin (1991), étape
majeure de la lutte anti-tabac en France.
Outre les mesures de dépistage et de soin,
ce plan mettait l’accent sur la prévention,
en se donnant pour ambition de « déclarer
la guerre au tabac » afin de réduire le tabagisme, en cause dans un certain nombre
de cancers. C’est dans ce cadre, face à
une demande accrue d’informations, que
l’Observatoire français des drogues et des
toxicomanies (OFDT) a mis en place
en avril 2004, avec l’appui de la Mission
interministérielle de lutte contre la drogue
et la toxicomanie (devenue début 2014
Mission interministérielle de lutte contre
les drogues et les conduites addictives,
MILDECA), un tableau de bord mensuel1
des indicateurs relatifs au tabac en France.
Il a pour objectif de rassembler, de présenter et d’actualiser différentes données de
vente et d’activité.
Dix ans après la mise en place de cet outil,
l’OFDT dresse un bilan des principaux
indicateurs suivis depuis une décennie, en
l’enrichissant de données issues d’autres
sources (enquêtes, études épidémiologiques, etc.). Ce numéro de Tendances
revient tout d’abord sur les grandes évolutions législatives et se conclut sur les
possibles répercussions de la cigarette
électronique sur la situation du tabac en
France.
QQ
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Un cadre législatif de plus
en plus restrictif

Dès 1976, l’État français a mis en place
des mesures de lutte contre le tabagisme :
la loi du 9 juillet 1976, dite « loi Veil »,
réglementait la publicité des produits du
tabac et instaurait l’apposition d’un message sanitaire sur les paquets, ainsi que le
principe d’un usage restreint dans certains lieux publics. Ces dispositions ont
été complétées et renforcées par la loi du
10 janvier 1991 relative à la lutte contre le
tabagisme et l’alcoolisme, dite « loi Évin ».
Outre une meilleure information sur la
composition des produits du tabac et des
restrictions sur la publicité et la consommation dans les lieux publics, la loi Évin a
permis l’augmentation régulière des prix
durant les années 1990, en excluant le
579

L’OFDT analyse l’évolution des principaux
indicateurs relatifs au tabac et au tabagisme
durant la dernière décennie.

tabac de la liste des produits entrant dans
le calcul de l’indice des prix à la consommation. Jusqu’en 2003, le cadre légal en
matière de tabac a connu peu de modifications ; mais il s’est depuis nettement
renforcé, avec notamment des mesures de
protection en direction des non-fumeurs
et des jeunes (voir Dates clés page 2).
Depuis le 1er février 2007, l’interdiction de
fumer est étendue à tous les lieux fermés
et couverts recevant du public : les établissements de santé et scolaires, ainsi que
tous ceux accueillant des jeunes mineurs
(dans leur intégralité, y compris les espaces
ouverts), les lieux de travail et l’ensemble
des transports en commun. Les lieux de
« convivialité » (bars, discothèques, restaurants, hôtels, casinos, etc.) ont eu jusqu’au
1er janvier 2008 pour s’y conformer. Toutefois, des espaces réservés aux fumeurs,
distincts et ventilés, peuvent être aménagés
dans ces lieux, hormis dans les établissements de santé et ceux destinés à l’accueil
de mineurs. Cette interdiction a bénéficié,
dès sa mise en place, d’une très large approbation dans la population française, qui
s’est encore renforcée plus de quatre ans
après. En 2012, 94 % des non-fumeurs et
88 % des fumeurs se déclaraient favorables
à l’interdiction de fumer dans les restaurants, ils étaient respectivement 88 % et
77 % concernant les bars. Ces proportions
ont non seulement augmenté par rapport
à 2008 (90 % et 77 % pour les restaurants,
82 % et 61 % pour les bars), mais le niveau
d’adhésion des fumeurs se rapproche aussi
de plus en plus de celui des non-fumeurs,
et l’application de l’interdiction semble
acquise [4].
Proposée mais finalement non retenue
dans le cadre de la loi Évin, l’interdiction de vente des produits du tabac
1. http://www.ofdt.fr/ofdtdev/live/donneesnat/tabtabac.html
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aux mineurs n’a été instaurée qu’en
2003, mais seulement pour les moins
de 16 ans. C’est aussi à ce momentlà qu’est posée l’obligation de sensibiliser, dans le cadre scolaire, les
adolescents au risque tabagique, et
l’interdiction de commercialiser des
paquets de moins de 19 cigarettes. En
juillet 2009, l’interdiction de vente
s’applique à l’ensemble des mineurs et
prohibe les cigarettes « aromatisées »2.
Là encore, une grande partie de la
population adhère à ces mesures de
restriction de la vente (voir encadré
page 6) mais leur application par les
buralistes semble lacunaire : d’après
une enquête du Comité national
contre le tabagisme (CNCT) menée
en 2011, 62 % des buralistes étaient
en infraction, en vendant du tabac à
un jeune de moins de 18 ans.
Par ailleurs, les règles d’étiquetage des
produits du tabac ont été renforcées.
Ainsi, la mention « Fumer tue » ou
« Fumer nuit gravement à votre santé
et à celle de votre entourage » doit
obligatoirement figurer sur 30 % de la
face externe des paquets des produits
du tabac, de même qu’un message sous
forme d’une photographie couleur
commentée, sur 40 % du verso3. Le numéro de téléphone et le site Internet
du dispositif Tabac Info Service, ainsi
que les teneurs en goudron, nicotine
et monoxyde de carbone doivent aussi
être indiqués.
QQ

Des hausses de prix
qui ont fini par modifier
le marché

Lutte contre le tabagisme en France : les dates clés de 2003 à 2014
24 mars 2003

Lancement du premier Plan cancer pour la période 2003-2007

2003-2004

Trois fortes hausses des prix du tabac (+ 39 %) dont deux par
relèvement des taxes (août 2003 et janvier 2004)

Arrêté du 5 mars 2003

Avertissements sanitaires textuels sur 30 % de la face avant et 40 %
de la face arrière des conditionnements des produits du tabac

Loi du 31 juillet 2003

Interdiction de vente et d’offre à titre gratuit de tabac (et de ses
ingrédients) aux mineurs de moins de 16 ans

Décret du 15 novembre 2006

Conditions d’application de l'interdiction de fumer dans les lieux
publics à partir du 1er février 2007

Circulaire du 29 novembre 2006

Mise en place du remboursement des substituts nicotiniques
prescrits par un médecin ou une sage-femme à hauteur de 50 € par
an et par personne

1er février 2007

Interdiction de fumer dans les lieux de travail, les établissements
scolaires et de santé et les transports collectifs

1er janvier 2008

Extension de l’interdiction de fumer dans les lieux à usage
collectif aux lieux dits « de convivialité » : cafés, hôtels, restaurants,
discothèques, casinos

Loi du 21 juillet 2009

Extension de l’interdiction de vente et d'offre à titre gratuit de tabac
(et de ses ingrédients) à tous les mineurs

2 novembre 2009

Lancement du deuxième Plan cancer (2009-2013)

Arrêté du 15 avril 2010

Modalités du passage des avertissements sanitaires textuels
aux messages visuels (photographie et texte) avec l’apposition des
coordonnées de Tabac Info Service sur tous les paquets

Avril 2011

Mise en application des messages sanitaires visuels sur les paquets
de cigarettes

Avril 2012

Mise en application des messages sanitaires visuels sur les conditionnements des autres produits du tabac (tabac à rouler, tabac à pipe,
cigares et cigarillos, etc.)

Décembre 2012

Loi de financement de la Sécurité sociale pour 2013 : fiscalité plus
harmonisée pour tous les produits du tabac (notamment le tabac à
rouler par rapport aux cigarettes)

2010-2014

Hausses de prix régulières (novembre 2009 et 2010, octobre 2011 et
2012, juillet 2013 et janvier 2014) : le prix du paquet de 20 cigarettes
le plus vendu est passé de 5,30 € en octobre 2009 à 7 € en janvier
2014, soit + 32 % au total

4 février 2014

Lancement du troisième Plan cancer, couvrant la période 2014-2019,
impliquant un Plan national de réduction du tabagisme

compte de l’inflation) a augmenté durant la décennie 1990, et ce de façon
régulière. Toutefois, la consommation
de tabac, d’abord en diminution entre
1991 et 1997, a fini par se stabiliser,
le rythme des hausses de prix s’étant

Après avoir baissé dans les années
1970 puis stagné dans les années
1980, le prix relatif du tabac (qui tient

Graphique 1 - Prix annuel moyen de vente du paquet de cigarettes (20 cigarettes) et du
paquet de tabac à rouler (40 grammes) les plus vendus, en euros, entre 2000 et 2013
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un peu ralenti. En 2003-2004, l’État a
décidé, dans le cadre du premier Plan
cancer, d’augmenter le niveau de taxation des produits du tabac, avec pour
conséquence de renchérir subitement
les prix : le paquet de cigarettes de
la marque la plus vendue est passé de
3,60 euros en décembre 2002 à 5 euros
en janvier 2004, soit une hausse inédite
de 39 % en 14 mois (voir graphique 1).
Cette forte augmentation a provoqué
une baisse des ventes de tabac dans le
réseau buraliste français et un report
partiel vers les achats transfrontaliers.
D’environ 90 000 tonnes en 2002, les
ventes ont diminué de 12 % en 2003
puis de 17 % en 2004, n’atteignant plus
que 65 000 tonnes (voir graphique 2).
Parallèlement, les achats dans les pays
limitrophes, quasiment inexistants avant
cette date ou compensés par ceux des
étrangers en France, se sont développés,
atteignant dès 2005 quelque 12 000
tonnes pour les seules cigarettes [1].
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2. C’est-à-dire contenant des ingrédients sucrés ou acidulés,
au-delà des seuils fixés par décret, le menthol n’étant cependant
pas concerné.
3. La nouvelle directive sur les produits du tabac, adoptée en mars
2014 par la Commission européenne, prévoit que ces avertissements sanitaires couvrent au moins 65 % des surfaces avant et
arrière des paquets de cigarettes et de tabac à rouler, les autres
produits du tabac n’y étant pas contraints. Cette directive doit
être traduite en droit français d’ici à l’été 2016.

Cependant, la consommation globale
des fumeurs français a bel et bien reculé
entre 2002 et 2005, puisque ces achats
transfrontaliers ne comblent pas entièrement la baisse des ventes officielles.
Mais depuis, les achats hors du réseau
buraliste représenteraient environ 20 %
de la consommation nationale, répartis
en 15 % d’achats transfrontaliers et 5 %
d’achats illégaux (contrebande, Internet,
duty-free4, etc.) [8].
Afin de tenter de canaliser ces achats
hors du réseau buraliste, les services
des douanes ont été mobilisés pour
augmenter les saisies de tabac, aux
frontières et via le fret postal. Ainsi, le
volume saisi atteint des niveaux record
depuis 2010 : 462 tonnes en 2011, 371
en 2012 et 430 tonnes en 2013, contre
environ 200 en 2004-2005.
Après les fortes hausses de prix de 20032004, un gel des taxes sur les produits
du tabac a été décidé par le gouvernement, qui n’y mettra fin qu’en 2011,
bien que des augmentations soient
intervenues entre-temps. Ce fut le cas
pour les cigarettes en août 2007 puis en
novembre 2009 et 2010, chaque fois de
l’ordre de 6 % (20 à 30 centimes), mais
ces hausses n’ont eu presque aucun
impact sur les ventes, restées relativement stables entre 2005 et 2011. Depuis, les augmentations sont régulières
(octobre 2011 et 2012, juillet 2013
et janvier 2014) et souvent liées à une
modification de la fiscalité5. L’accumulation de ces hausses, bien que modérées,
pourrait avoir entraîné une rupture dans
l’évolution des ventes, qui connaissent
leur plus important recul depuis 2005 :
en 2013, elles sont passées sous la barre
des 60 millions de tonnes, diminuant de
6,2 % par rapport à l’année précédente
[9]. Cette baisse se poursuit en 2014 : au
premier trimestre, les ventes de cigarettes
ont reculé de 9 % et celles de tabac à
rouler de 7,5 % par rapport au premier
trimestre 2013.
Ces augmentations, qui ont porté le prix
du paquet de 20 cigarettes le plus vendu
à 7 euros en 2014, ont aussi eu pour
conséquence de reporter une partie de la
consommation des fumeurs vers le tabac
à rouler, bien meilleur marché. En effet,
en janvier 2014, le gramme de tabac
vendu sous forme de cigarette manufacturée revient à 33 centimes d’euros au
minimum, contre 25 centimes pour le
tabac à rouler de la marque la plus vendue. Ce type de tabac représente ainsi
15 % du marché en 2013, contre 12 %
cinq ans plus tôt.
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Une prévalence tabagique
toujours élevée

Malgré les mesures de lutte contre le
tabac, la part des fumeurs en France n’a
non seulement pas baissé (comme elle
le faisait depuis au moins une quinzaine d’années), mais a augmenté entre

Le tabac, première cause de mortalité évitable
En France comme dans le monde, le tabac constitue la première cause de mortalité évitable, loin devant l’alcool et les drogues illicites. Il est directement responsable d’un certain
nombre de pathologies respiratoires (cancers du poumon, des bronches et de la trachée,
broncho-pneumopathies chroniques obstructives, etc.) et de cancers des voies aéro-digestives supérieures, et favorise, entre autres, les maladies cardio-vasculaires et les complications lors de la grossesse.
Ainsi, pour l’année 2004 (dernière estimation disponible), le nombre annuel de décès imputables au tabac en France s’élèverait à 73 000, soit un décès sur sept (22 % chez les
hommes et 5 % chez les femmes). Un tiers de ces décès survient par cancer du poumon,
un quart par d’autres cancers, un autre quart par des pathologies cardio-vasculaires et le
reste par des maladies respiratoires (hors cancers) et infectieuses [7].
Les hommes sont toujours les plus concernés par la morbidité et la mortalité attribuables
au tabac (81 % des décès touchent les hommes), mais l’écart avec les femmes se réduit
nettement depuis une dizaine d’années, conséquence de l’entrée massive de celles-ci dans
le tabagisme, au cours des années 1960-1970. Reflet des conséquences sanitaires du tabac,
l’évolution de l’incidence et de la mortalité par cancer du poumon permet d’appréhender
les évolutions contraires selon le sexe. Chez les hommes, si l’incidence n’a que légèrement
diminué (– 2,3 %) entre 2000 et 2012, la mortalité est quant à elle en net recul (– 20,1 %) ;
en revanche, chez les femmes, ces deux indicateurs ont fortement augmenté : l’incidence a
presque doublé (+ 91,8 %) et la mortalité s’est accrue de 69,8 % en douze ans [2].

Graphique 2 - Ventes totales de tabac (en tonnes) et répartition entre cigarettes, tabac à
rouler et autres types de tabacs, entre 2004 et 2013
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2005 et 2010. Chez les adultes, la proportion de fumeurs quotidiens est ainsi
passée de 28 % à 30 % (voir graphique
3) et leur nombre est estimé en 20102011 à environ 13,4 millions parmi
les 11-75 ans. Néanmoins, la quantité
moyenne de cigarettes fumées quotidiennement a diminué entre 2005 et
2010.
Les hommes sont plus souvent consommateurs de tabac que les femmes et
fument en plus grande quantité [5].
Toutefois, il n’y a que chez ces dernières que la prévalence tabagique a
sensiblement augmenté, plus particulièrement chez celles âgées de 45 à 64 ans
(+ 6 points en cinq ans).
Selon l’Eurobaromètre spécial tabac
mené en 2012 auprès d’un millier d’in581
3

dividus seulement dans chaque pays,
la France se situerait dans la moyenne
européenne (28 % de fumeurs actuels6),
mais parmi les pays les plus consom-

4. Le duty-free ne s’applique pas pour les déplacements à l’intérieur
de l’Union européenne (UE). Pour les voyages entre l’UE et un pays
tiers, il est considéré comme légal tant que le volume maximal
autorisé de tabac n’est pas dépassé (200 cigarettes ou
250 grammes de tabac).
5. Le taux d’imposition (droits de consommation + TVA)
des cigarettes est passé de 80,6 % en janvier 2011 à 81,1 %
en juillet 2013 puis 81,4 % en janvier 2014. Concernant le
tabac à rouler, il s’établissait à 75 % en janvier 2011 puis à
76,4 % en janvier 2013 ; en janvier 2014, il atteint 78,7 %.
L’écart de taxation entre les deux types de tabac a été réduit à
2,7 points, soit deux fois moins qu’en 2004, dans le but de décourager le report des fumeurs de cigarettes vers le tabac à rouler.
6. Ce chiffre est inférieur à celui issu du Baromètre santé 2010 de
l’INPES, qui constitue la référence au niveau national car l’échantillon interrogé est de 27 000 individus.
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mateurs d’Europe de l’Ouest. L’Angleterre est passée début 2014 sous la barre
des 20 % de fumeurs, un niveau que
le Canada (17 % de fumeurs actuels),
l’Australie ou la Nouvelle-Zélande
(18 % chacun) ont déjà franchi depuis
plusieurs années7.
Parmi les adolescents de 15 à 17 ans,
l’expérimentation est restée globalement stable durant la période 20062011 : juste avant leur majorité, deux
tiers des jeunes ont déjà fumé au moins
une fois du tabac. En revanche, l’usage
quotidien a augmenté : il concerne,
en 2011, 23 % des jeunes de 16 ans
(contre 17 % en 2007) et 32 % de ceux
de 17 ans (contre 29 % en 2008, voir
graphique 3). Cette évolution marque
une rupture avec la baisse observée
depuis 2000, mais la prévalence reste
nettement inférieure (– 9 points) à
celle observée dix ans plus tôt. Par ailleurs, l’âge à l’expérimentation a reculé, particulièrement durant la période
2008-2011 : en moyenne, elle a lieu à
14,1 ans contre 13,6 ans trois ans plus
tôt, bien que le passage au tabagisme
quotidien intervienne toujours plus ou
moins autour de 15 ans.
Les adolescents français de 16 ans sont
en 2011 parmi les plus consommateurs
de tabac dans le mois. Avec 38 % de
fumeurs (34 % des garçons et 43 %
des filles), la France se situe bien audessus de la moyenne européenne
(28 %). Entre les deux derniers exercices de l’enquête European School
Survey Project on Alcohol and other
Drugs (ESPAD), le tabagisme chez les

jeunes de 16 ans s’est stabilisé au niveau
européen, alors qu’il a fortement augmenté en France.
Certains éléments pourraient néanmoins indiquer une baisse de la
consommation de tabac ces dernières
années. Outre le recul des ventes en
2012 et plus fortement encore en
20138, les résultats de plusieurs enquêtes (Eurobaromètre tabac 2012,
EROPP 2013 et ETINCEL 2013)
semblent indiquer une tendance à
la diminution de la prévalence tabagique. Ces enquêtes ont cependant été
menées sur des échantillons beaucoup
plus faibles et/ou selon une méthodologie différente de celle du Baromètre santé 2010 de l’INPES, dont les
chiffres font référence. Cette évolution
à la baisse, encore hypothétique, devra
ainsi être confirmée par les chiffres du
Baromètre santé 2013-2014 (dont les
résultats devraient être disponibles au
second semestre 2014). Le recul de la
proportion de fumeurs, s’il est avéré,
pourrait être mis au bénéfice principalement des hausses de prix, l’impact
de la cigarette électronique, en fort
développement, restant encore sujet à
débats.
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La cigarette électronique :
une (r)évolution majeure ?

Développée en Chine au milieu des
années 2000 par un pharmacien, la
cigarette électronique est apparue en
France à la faveur du renforcement de
582

l’interdiction de fumer dans les lieux
publics en 2007-2008, car elle pouvait
permettre de contourner la loi. Il aura
cependant fallu quelques années avant
que son usage devienne courant, avec
une finalité qui s’est transformée et
pourrait bouleverser le marché du tabac comme les démarches d’arrêt.
Selon l’enquête ETINCEL-OFDT
(Enquête téléphonique pour l’information sur la cigarette électronique),
conduite en novembre 2013, 18 % des
Français déclarent avoir utilisé au moins
une fois la cigarette électronique [10].
En mars 2012, le taux d’expérimentation en France s’élevait à 7 %. Ces huit
à neuf millions d’expérimentateurs
sont plus souvent des hommes (22 %
d’entre eux contre 15 % des femmes) et
des jeunes (31 % des 15-24 ans contre
6 % des 65-75 ans). Un tiers d’entre
eux déclare avoir vapoté au cours du
mois précédant l’enquête, soit 6 % des
Français. L’utilisation quotidienne de la
cigarette électronique concerne quant
à elle 3 % de la population, c’est-à-dire
entre 1,1 et 1,9 million de personnes.
Si 9 % des expérimentateurs déclarent
n’avoir jamais ou presque fumé du
tabac, ce n’est plus le cas pour l’usage
régulier : un tiers des vapoteurs quotidiens sont des anciens fumeurs et deux
tiers des fumeurs actuels. C’est probablement ce qui explique en partie les
différences d’usages selon l’âge : seuls
10 % des jeunes, plutôt nombreux
à avoir essayé, se tournent vers une
consommation quotidienne, alors que
chez les 50-75 ans, l’expérimentation
est moins fréquente mais un quart de
ceux qui ont testé le produit l’utilisent
tous les jours.
Les vapoteurs sont nombreux à déclarer que leur principal objectif à terme
est d’arrêter complètement le tabac
et la cigarette électronique (51 %)
ou de réduire leur consommation de
tabac (30 %), la motivation financière
(« faire des économies ») étant beaucoup moins souvent évoquée (6 % des
enquêtés), tout comme le fait de pouvoir vapoter partout (5 %).
Ainsi, la cigarette électronique impacte
le marché du tabac, en réduisant la
quantité moyenne consommée par les
fumeurs, et celui des traitements d’aide
à l’arrêt, en attirant ceux qui voient
en elle un outil de sevrage, même si
jusqu’ici, son effet sur le nombre de
fumeurs semble limité. En effet, en
novembre 2013, 1 % de la population
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Graphique 3 - Évolution de l’usage quotidien de tabac à 17 ans et chez les adultes (18-75
ans), selon le sexe, entre 2000 et 2011 (en %)

7. Smoking Toolkit Study pour l’Angleterre ; données issues du
Global Tobacco Epidemic 2013 de l’Organisation mondiale de la
santé pour les autres pays.
8. Les achats de tabac hors du réseau des buralistes français ne
semblent pas avoir connu de regain entre 2010 et 2013 [9]. Fin
2013, les fumeurs sont 77 % à déclarer que leur dernier achat de
tabac a eu lieu chez un buraliste français et 17 % chez un buraliste d’un pays frontalier. En juin-juillet 2010, la même question
avait été posée dans une enquête INPES-OFDT, avec respectivement 77 % et 15 % d’achats.
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estimait avoir totalement arrêté de
fumer grâce à la cigarette électronique, pour une proportion de 34 %
de fumeurs en 2010 [5]. Le vapotage
est donc très certainement à l’origine
d’une partie de la baisse prononcée
des ventes de tabac enregistrée en
2013. Concernant les substituts nicotiniques, la cigarette électronique offre
une alternative aux aides médicamenteuses « classiques », bien qu’elle ne
dispose pas d’autorisation de mise sur
le marché pour cette indication. Par
ailleurs, elle pourrait encourager certains fumeurs à entreprendre seuls un
sevrage, sans recourir à l’aide d’un médecin spécialisé, comme le laisse penser la baisse de fréquentation dans les
consultations de tabacologie en 2013.
Mais le succès commercial de la cigarette électronique pose un certain
nombre d’interrogations en termes
de santé publique [6], car le rapport
bénéfices/risques de son usage, à plus
ou moins long terme, reste encore mal
connu. Pour ce qui est de ses potentiels avantages, elle ne semble pas être
plus efficace pour le sevrage complet
que les substituts nicotiniques [3] et
pourrait avoir un faible impact sur
la morbidité liée au tabac si les vapoteurs continuent à en fumer simultanément (ce qui semble être le cas d’une
majorité d’entre eux pour le moment
[10]), même en moindre quantité. Par
ailleurs, la cigarette électronique pourrait, par son mimétisme avec la cigarette
de tabac (« fumée », gestuelle, présence
possible de nicotine, etc.) et l’absence
actuelle d’interdiction de la consommer
dans tous les lieux publics, contribuer
à « renormaliser » l’acte de fumer [6].
Il est possible aussi que le vapotage
constitue une porte d’entrée vers le
tabagisme et la dépendance à la nicotine, notamment pour les plus jeunes,
bien que les éléments manquent
encore pour l’affirmer.
Ces interrogations se traduisent
par des difficultés à établir un cadre
réglementaire autour de ce produit,
en termes de publicité, de restrictions
de vente (aux mineurs, déjà inscrite
dans la loi sur la consommation ;
monopole de certains professionnels)
et d’usage (lieux publics) ou de taxation, même si la directive européenne
sur les produits du tabac a déjà posé
certains principes. Elle définit notamment le statut de la cigarette électronique : si celle-ci contient moins
de 20 mg/ml de nicotine, elle ne
constitue ni un produit du tabac, ni
un médicament ; au-delà, elle devient
un médicament qui ne peut donc
être vendu qu’en pharmacie. Cette
directive instaure aussi l’obligation de
déclarer les produits avant leur mise
sur le marché et de disposer d’un
certain nombre d’informations sur
leur composition et leurs précautions
d’usage (avertissements sanitaires).

Une prise en charge du tabagisme plus active
Le sevrage tabagique revêt différentes formes : traitements délivrés sans ordonnance en
pharmacie (vente libre des substituts nicotiniques depuis 1999), dispositifs d’écoute et
d’accompagnement, recours aux médecins généralistes ou aux structures spécialisées.
Outre les substituts nicotiniques, sont vendus en pharmacie deux médicaments
prescrits sur ordonnance : le Zyban® (bupropion), commercialisé en France depuis
2001, et le Champix® (varénicline), mis sur le marché en 2007. Chaque année, environ
deux millions de personnes tentent d’arrêter de fumer par le biais des médicaments en
vente libre [9]. La grande majorité d’entre elles a recours aux substituts nicotiniques
(85 % à 95 %), mais les formes orales (pastilles, gommes à mâcher, etc.) ont pris le
pas depuis 2008 sur les timbres transdermiques (patchs), qui ne représentent plus que
44 % de ces traitements substitutifs en 2013 contre 72 % en 2004.
En 2007, l’Assurance-maladie a mis en place un système de remboursement forfaitaire
des substituts nicotiniques prescrits par un médecin ou une sage-femme, à hauteur de
50 € par an et par personne ; à partir de septembre 2011, ce montant a été porté à
150 € pour les femmes enceintes. Approchant les 500 000 bénéficiaires en 2008, cette
mesure a concerné moins de 250 000 personnes en 2012 et 2013.
En complément des aides médicamenteuses, les fumeurs souhaitant réduire ou
arrêter leur consommation peuvent être accompagnés par le dispositif Tabac
Info Service. Il comprend un site Internet (www.tabac-info-service.fr) et une ligne
téléphonique (39 89), organisée en deux niveaux : le premier répond à des questions, envoie de la documentation, et met les appelants en relation avec des
tabacologues, qui constituent le second niveau de réponse. Ces spécialistes assurent le suivi des appelants tout au long de leur démarche de sevrage. Après
avoir connu un niveau élevé (40 000 à 45 000 appels) en 2003-2004, les appels à
Tabac Info Service ont diminué jusqu’en 2008.
En juin 2009, la ligne a adopté un numéro court, indiqué sur tous les paquets à partir de
2011, permettant de faire rebondir le nombre des appels (46 000 à 50 000 entre 2010
et 2012). Ce chiffre est passé sous la barre des 37 000 appels en 2013 [9]. Toutefois,
le nombre de bénéficiaires de l’accompagnement par un tabacologue est resté stable
(environ 10 000) et chaque appelant a bénéficié en moyenne de 3,5 appels, conformément aux bonnes pratiques (modèle des quit lines anglo-saxonnes). Le site Internet a
reçu près de 2 millions de visiteurs en 2013 et 13 000 fumeurs se sont inscrits cette
même année au coaching d’aide à l’arrêt.
Pour ce qui concerne les arrêts avec un suivi en face à face par un professionnel de santé,
les médecins généralistes accueillent environ 90 000 personnes chaque semaine dans
le cadre d’un sevrage tabagique, selon la dernière enquête réalisée en 2009 par l’INPES
auprès de ces praticiens.
Les spécialistes en tabacologie et en addictologie reçoivent des patients dont la dépendance est souvent plus importante, souffrant parfois de co-addictions (alcool, cannabis,
etc.) et de pathologies liées au tabagisme. Sur la période 2006-2013, chaque consultation de tabacologie a pris en charge en moyenne 14 nouveaux patients par mois et assuré le suivi à plusieurs mois d’environ 25 personnes. Dans les centres de soins, d’accompagnement et de prévention en addictologie (CSAPA), qui ont vocation depuis 2007 à
accueillir aussi les personnes en situation de dépendance avec le tabac, 13 700 fumeurs ont
évoqué en 2010 le tabagisme comme produit posant le plus de problèmes et qui
motive la consultation, soit 5 % du public accueilli [11].
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Conclusion

Lancé en 2003, le premier Plan cancer
a donné une forte impulsion à la lutte
contre le tabac en France. La décennie 2004-2014 a ainsi été marquée par
des augmentations de prix, les mesures
d’interdiction de vente aux mineurs et
le renforcement de celles liées à l’usage
dans les lieux publics. La situation du
tabac en France a aussi été modifiée
dernièrement par l’émergence de la
cigarette électronique.
La forte augmentation des prix en
2003 et 2004 s’est accompagnée
d’une baisse du tabagisme entre 2000
et 2005 et d’une chute des ventes
dans le réseau des buralistes, cependant en partie compensée par une
augmentation des achats en dehors
de ce réseau, principalement dans les
pays limitrophes.
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Les mesures d’interdiction de fumer
dans les lieux publics, bien acceptées
par la population dès leur entrée en
vigueur en 2007-2008, ont contribué
à « dénormaliser » la consommation
de tabac en France mais n’ont pas
permis de faire baisser la prévalence
du tabagisme, qui a au contraire augmenté entre 2005 et 2010. Chez les
plus jeunes, la tendance est la même
malgré l’interdiction de vente aux mineurs à partir de 2009, peut-être parce
qu’elle est peu respectée. Au cours de
ces mêmes années, les prix sont restés
stables ou ont très peu augmenté, tout
comme les ventes dans le réseau buraliste.
La politique d’augmentation des prix
a recommencé à partir de 2010 et fini
par entraîner une diminution sensible
des ventes de tabac chez les buralistes,
amplifiée par le développement du
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vapotage en 2012-2013. La prévalence
tabagique pourrait aussi avoir reculé
par rapport à 2010, mais son évolution
réelle ne sera connue que dans quelques
mois. Dans tous les cas, elle sera probablement encore très supérieure à celle
observée dans d’autres pays, comme le
Royaume-Uni ou le Canada, où elle se
situe sous la barre des 20 %.
Au niveau national, cette décennie
2004-2014 apparaît donc décisive : à
son terme, le consensus sur la nocivité
du produit et la nécessité de réduire le
tabagisme et ses conséquences délétères
sur la santé semble bien installé.
Au niveau international, le concept
du tobacco endgame (« fin de partie »)
se développe, à l’image de la Finlande
qui souhaite éradiquer le tabagisme à
l’horizon 2040.
Dans le sillage du troisième Plan cancer
lancé début 2014, une nouvelle mobi-
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La représentation du tabac et des fumeurs a beaucoup évolué depuis une dizaine d’années,
comme en attestent les résultats de plusieurs enquêtes abordant la question des opinions,
telles que l’Enquête sur les représentations, opinions et perceptions sur les psychotropes
(EROPP 2002, 2008 et 2013) de l’OFDT, le Baromètre santé de l’INPES (2005 et 2010) et
l’enquête International Tobacco Control (ITC 2007, 2008 et 2012).
Plus encore que pour les drogues illicites et l’alcool, la perception des dangers du tabac
a progressé au sein de la population française. Ainsi, dans la dernière enquête EROPP, la
moitié des enquêtés (52 %) estime que le tabac pose plus de problèmes à la société que
la consommation de drogues illicites. Une minorité des Français (41 %) considère que le
tabac est dangereux dès l’expérimentation, proportion stable par rapport à 2008 (43 %)
mais qui a nettement augmenté depuis 2002 (25 %). Ils sont un peu plus nombreux (47 %)
à considérer que ce n’est qu’au stade de la consommation quotidienne qu’apparaît le risque,
ils étaient 44 % en 2008 et 74 % six ans plus tôt [11]. Par ailleurs, le tabagisme pendant la
grossesse reste très majoritairement désapprouvé (90 % des enquêtés).
Concernant les restrictions sur la vente de tabac, 90 % de la population est favorable à l’interdiction envers les mineurs, ce qui faisait déjà consensus avant sa mise en place (72 % y
adhéraient fin 2008). Invités à se prononcer sur le principe d’une interdiction totale du tabac
(impliquant aussi les majeurs), 41 % des Français y adhérent : même si elle est minoritaire,
cette idée a nettement progressé depuis 2008 (32 %) [11].
Pour ce qui est de l’interdiction de fumer dans les lieux publics, le soutien est massif (voir
« Un cadre législatif de plus en plus restrictif »). En 2012, 38 % des fumeurs et 36 % des nonfumeurs se déclaraient favorables à une possible extension de cette mesure aux espaces
extérieurs des restaurants, sans évolution significative par rapport à 2008. Une majorité
de Français seraient même prêts à voir ces restrictions transposées dans la sphère privée :
à l’intérieur des voitures en présence d’enfants, l’adhésion est largement partagée par les
fumeurs (89 %) et les non-fumeurs (93 %) ; dans les foyers, 61 % des non-fumeurs et 40 %
des fumeurs déclarent interdire de fumer à leur domicile [4].
Sur le plan des opinions relatives au tabac et à ses usagers, en 2010, un Français sur cinq
de 15 à 75 ans pense que « fumer permet d’être plus à l’aise dans un groupe », une idée en
nette diminution par rapport à 2005, chez les fumeurs (27 % contre 37 % cinq ans plus tôt)
et surtout chez les non-fumeurs (17 % contre 36 %). Cette opinion est plus fréquente parmi
les 45-64 ans, traduisant probablement une évolution générationnelle, dans un mouvement
de moindre acceptation du produit, lié notamment aux mesures de protection contre le
tabagisme passif. Dans le même temps, comme en 2005, la moitié des fumeurs enquêtés
considère « qu’on est moins bien accepté quand on est fumeur » (48 %) et « qu’il existe
une sorte de guerre entre fumeurs et non-fumeurs » (52 %), des opinions aussi répandues
parmi les non-fumeurs. Ces derniers sont d’ailleurs nombreux à avoir une image négative
des consommateurs de tabac : 27 % considèrent que « fumer est un échec personnel » et
77 % que « les fumeurs ne se soucient pas assez de la santé des personnes qui respirent
leur fumée » [5].
Tous ces chiffres témoignent d’une « dénormalisation » du tabac (c’est-à-dire le changement des normes sociales relatives au tabagisme par une modification des représentations
sociales du tabac et de ses usagers), qui s’est installée depuis une décennie grâce à une
stratégie globale incluant les interdictions de fumer dans les lieux publics et de vendre du
tabac aux mineurs, les hausses de prix, les campagnes d’information et de prévention, etc.
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Highlights
• Electronic cigarettes (with and without nicotine) mainstream aerosols were analyzed;
• Particle number concentrations and size distributions were measured;
• Nitric oxide exhaled by smokers before and after smoking/vaping was evaluated;
• Alveolar and tracheobronchial doses of particle for a single puff were estimated;
• Comparisons with conventional cigarette were made.

Abstract
The objective of this study was to compare the short-term respiratory effects due to the inhalation of electronic and
conventional tobacco cigarette-generated mainstream aerosols through the measurement of the exhaled nitric oxide
(eNO). To this purpose, twenty-five smokers were asked to smoke a conventional cigarette and to vape an
electronic cigarette (with and without nicotine), and an electronic cigarette without liquid (control session).
Electronic and tobacco cigarette mainstream aerosols were characterized in terms of total particle number
concentrations and size distributions. On the basis of the measured total particle number concentrations and size
distributions, the average particle doses deposited in alveolar and tracheobronchial regions of the lungs for a single
2-s puff were also estimated considering a subject performing resting (sitting) activity.
Total particle number concentrations in the mainstream resulted equal to 3.5 ± 0.4 × 109 , 5.1 ± 0.1 × 109 , and
3.1 ± 0.6 × 109 part. cm− 3 for electronic cigarettes without nicotine, with nicotine, and for conventional cigarettes,
respectively. The corresponding alveolar doses for a resting subject were estimated equal to 3.8 × 1010 ,
5.2 × 1010 and 2.3 × 1010 particles.
The mean eNO variations measured after each smoking/vaping session were equal to 3.2 ppb, 2.7 ppb and 2.8 ppb
for electronic cigarettes without nicotine, with nicotine, and for conventional cigarettes, respectively; whereas,
negligible eNO changes were measured in the control session. Statistical tests performed on eNO data showed
statistically significant differences between smoking/vaping sessions and the control session, thus confirming a
similar effect on human airways whatever the cigarette smoked/vaped, the nicotine content, and the particle dose
received.
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Effects of e-cigarette use on exhaled nitric oxide

By Dr Farsalinos
A study was recently published in Toxicology and Applied Pharmacologyexamining the effects of using ecigarettes and tobacco cigarettes on exhaled nitric oxide (FeNO). They found that similar reductions in

Abuse of evidence and
argument: a response to
Stanton Glantz' criticisms of
an expert letter to WHO on
tobacco harm reduction

FeNO are observed after e-cigarette and tobacco cigarette use. The authors concluded that in the aspect of
FeNO), e-cigarettes are not safer than tobacco cigarettes, and mentioned that this finding is indicative that
lung function is affected by e-cigarette use.

A new study indicates that
anti-smoker and anti-vaper
activists are doing a good
job (unfortunately)

The conclusions of the authors are arbitrary and completely wrong. FeNO is a marker of inflammation to the
lungs, most commonly used in asthmatics. However, inflammation is characterized by high levels of FeNO.
Reductions in FeNO are observed in asthmatics after corticosteroid therapy, indicating that there is a
response to the therapy and inflammation is reduced. Low levels are indicative of either no inflammation at
all, or is a false negative finding of non-eosinophilic inflammation in patients with symptoms of respiratory

World Health Organization
must not extinguish ecigarettes, say leading
scientists

disease. In any case, all participants in the study had normal FeNO levels, while a further reduction means
absolutely nothing. By definition, it does not mean that there is a decline in lung function, because FeNO
cannot be used as a marker of respiratory function; it just measures inflammation. Moreover, a significant
problem in the statistical analysis should be mentioned. In a study evaluating different interventions in the
same population, you do NOT use student t-tests but you perform repeated measures ANOVA. I would
not expect the journal to accept such an analysis. Finally, it should be mentioned that while this study is inline
with findings from Vardavas et al., it is contradictory to findings by Schober et al. and Flouris et al. Schober
found elevation in FeNO levels after e-cigarette use. As we explained in a letter to the editor, it is
controversial to expect that both a reduction and an elevation of any biomarker mean the same thing!!

First study to demonstrate
improvements in smoking
asthma patients after
switching to e-cigarette use

Of course, FeNO levels have nothing to do with NO production and effects on the endothelium of the
arteries and on cardiovascular disease incidence, and, as mentioned above, do not indicate lung dysfunction.
Anyone, making such statements, such as Stanton Glantz, is probably confused and is ignoring some basic
facts. For the current study he mentions: “… the fact that exposure to e-cigarette aerosol reduces
exhaled NO in the lungs may help explain why people who use e-cigarettes have a drop in lung
function. (The fact that smoke reduces NO production in arteries is an important reason that
smoking and passive smoking contribute to heart attacks)”. Amazing statements for a study that did not
find any drop in lung function, because they did not measure lung function. Moreover, they did not
assess NO production or effects on the endothelium of blood vessels and thus the results are
completely irrelevant to the cardiovascular system. Obviously, he is underestimating the intellectual abilities of
regulators because he submitted his theories to the FDA as "scientific evidence".
In the past Glantz was once again shouting about the adverse effects of e-cigarette use when the Schober et
al. study was published, which showed the exact opposite results compared to the current study (Schober
showed elevated FeNO after e-cigarette use). In that case he mentioned: “They also found increased
measures of inflammatory processes in the people using e-cigarettes, which could indicate lung
irritation. (Increase levels of inflammation could also have effects on blood and blood vessels in
ways that increase the risk of triggering a heart attack)”.
In reality the data are completely irrelevant to his arguments. No study evaluated any cardiovascular
effects and FeNO is not a marker of systemic inflammation. Still, he jumps from the respiratory to the
cardiovascular system and back. Finally, he needs to decide what he considers as problem arising from ecigarette use? Elevated or reduced FeNO?
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Cigarette smoking among U.S. high school students at lowest
level in 22 years
Latest CDC teen behavior survey also finds fewer fights, too much texting and driving

Cu rren t ci garette sm oki n g am on g U.S. h i gh sch ool stu den ts l owest i n 22 y ears.
En ti re In fograph i c
(i mages/p061 2-YRBS.pdf )

Cigarette smoking rates among high school students have dropped to the lowest levels since the
National Youth Risk Behavior Survey (YRBS) began in 1991, according to the 2013
(http://www.cdc.gov/HealthyYouth/yrbs/index.htm) results released today by the Centers for
Disease Control and Prevention.
By achieving a teen smoking rate of 15.7 percent, the United States has met its national Healthy
People 2020 (http://www.healthypeople.gov/2020/) (http://www.cdc.gov/Other/disclaimer.html)
objective of reducing adolescent cigarette use to 16 percent or less.
Despite this progress, reducing overall tobacco use remains a significant challenge. For example,
other national surveys show increases in hookah and e-cigarette use. In the YRBS, no change in
smokeless tobacco use was observed among adolescents since 1999, and the decline in cigar use
has slowed in recent years, with cigar use now at 23 percent among male high school seniors.
“It’s encouraging that high school students are making better health choices such as not
fighting, not smoking, and not having sex,” said CDC Director Tom Frieden, M.D., M.P.H. “Way
too many young people still smoke and other areas such as texting while driving remain a
challenge. Our youth are our future. We need to invest in programs that help them make
healthy choices so they live long, healthy lives.”
The YRBS provides data related to behaviors that contribute to unintentional injuries and
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violence. The 2013 survey found encouraging reductions in physical fighting among
adolescents:
The percentage of high school students nationwide who had been in a physical fight at least
once during the past 12 months decreased from 42 percent in 1991 to 25 percent in 2013.
Fights on school property have been cut in half during the past 20 years. Sixteen percent
of high school students were in at least one physical fight on school property during the 12
months before the survey in 1993, compared to 8 percent in 2013.
For the first time, the surveys conducted by states and large urban school districts gathered
information on texting and e-mailing by adolescents while driving. The survey’s findings
indicate that the use of technology while driving continues to put youth at risk:
Among high school students who had driven a car or other vehicle during the past 30 days,
the percentage of high school students who texted or e-mailed while driving ranged from
32 percent to 61 percent across 37 states and from 19 percent to 43 percent across 15
large urban school districts.
Nationwide, 41 percent of students who had driven a car or other vehicle during the past
30 days reported texting or emailing while driving.
The new YRBS report shows mixed results regarding youth sexual risk behaviors.
The percentage of high school students who are currently sexually active (had sexual
intercourse during the past three months) has declined from 38 percent in 1991 to 34
percent in 2013.
Among the high school students who are currently sexually active, condom use also has
declined from 63 percent in 2003 to 59 percent in 2013. This decline follows a period of
increased condom use throughout the 1990s and early 2000s.
The report also indicates varied trends in obesity-related behaviors in recent years, such as
excessive screen time and drinking sugar-sweetened beverages like soda.
From 2003−2013, the percent of high school students using a computer three or more
hours per day (for non-school related work) nearly doubled from 22 percent to 41 percent.
The percentage of high school students who watch three or more hours of TV on an
average school day decreased since 1999 (from 43 percent to 32 percent).
There was a significant decrease in drinking soda (or pop) one or more times per day from
34 percent in 2007 to 27 percent in 2013.
“The Youth Risk Behavior Survey is an important tool for understanding how health risk
behaviors among youth vary across the nation and over time,” said Laura Kann, Ph.D., chief of
CDC’s School-Based Surveillance Branch. “We can use these data to help schools, communities,
families, and students reduce youth risk behaviors that are still prevalent and to monitor those
that are newly emerging.”
About the Youth Risk Behavior Surveillance System (YRBSS)
CDC’s YRBSS is the only surveillance system designed to monitor a wide range of priority
health risk behaviors among representative samples of high school students at the national,
state, and local levels. National, state, and large urban school district surveys are conducted
every two years among high school students throughout the United States. These surveys
monitor priority health risk behaviors including unintentional injuries and violence; sexual
behaviors that contribute to unintended pregnancy and sexually transmitted diseases, including
HIV infection; tobacco, alcohol, and other drug use; unhealthy dietary behaviors; and physical
inactivity. These surveys also monitor obesity and asthma.
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More than 13,000 U.S. high school students participated in the 2013 National YRBS. Parental
permission was obtained for students to participate in the survey, student participation was
voluntary, and responses were anonymous. States and large urban school districts could modify
the questionnaire for their own surveys to meet their needs. The 2013 YRBSS report includes
National YRBS data and data from surveys conducted in 42 states and 21 large urban school
districts.
The National YRBS is one of three HHS-sponsored surveys that provide data on substance
abuse among youth nationally. The others are the National Survey on Drug Use and Health
(NSDUH), sponsored by the Substance Abuse and Mental Health Services Administration – a
primary source of statistics on substance use among Americans age 12 and older
(www.oas.samhsa.gov/nhsda.htm (http://www.oas.samhsa.gov/nhsda.htm)
(http://www.cdc.gov/Other/disclaimer.html) ); and the Monitoring the Future (MTF) study funded
by the National Institute on Drug Abuse – part of the National Institutes of Health– and
conducted by the University of Michigan’s Institute for Social Research
(http://monitoringthefuture.org (http://monitoringthefuture.org)
(http://www.cdc.gov/Other/disclaimer.html) ). The MTF study tracks substance use and related
attitudes among students in the 8th, 10th, and 12th grades.
The 2013 YRBS data are available at www.cdc.gov/yrbs (http://www.cdc.gov/yrbs) .
###
U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES (http://www.hhs.gov/)
(http://www.cdc.gov/Other/disclaimer.html)
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Abstract: A carefully structured Tobacco Harm Reduction (THR) initiative, with e-cigarettes
as a prominent THR modality, added to current tobacco control programming, is the most
feasible policy option likely to substantially reduce tobacco-attributable illness and death in
the United States over the next 20 years. E-cigarettes and related vapor products are the
most promising harm reduction modalities because of their acceptability to smokers.
There are about 46 million smokers in the United States, and an estimated 480,000 deaths
per year attributed to cigarette smoking. These numbers have been essentially stable since
2004. Currently recommended pharmaceutical smoking cessation protocols fail in about
90% of smokers who use them as directed, even under the best of study conditions,
when results are measured at six to twelve months. E-cigarettes have not been attractive to
non-smoking teens or adults. Limited numbers non-smokers have experimented with them,
but hardly any have continued their use. The vast majority of e-cigarette use is by current
smokers using them to cut down or quit cigarettes. E-cigarettes, even when used in
no-smoking areas, pose no discernable risk to bystanders. Finally, addition of a THR
component to current tobacco control programming will likely reduce costs by reducing
the need for counseling and drugs.
Keywords: e-cigarettes; ENDS devices; tobacco harm reduction; smoking cessation
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1. Introduction
This paper makes the case for tobacco harm reduction (THR) with e-cigarettes as a prominent THR
modality being the only feasible policy option with the potential to substantially reduce
tobacco-attributable illness and death in the United States over the next twenty years, and do so without
adversely effecting initiation or quit rates.
Both of these papers are in support of the proposition that THR is the most feasible policy option
likely to substantially reduce tobacco-attributable illness and death in the United States over the next
20 years. E-cigarettes and related vapor products, sometimes referred to as electronic nicotine delivery
systems (ENDS) products are the most promising harm reduction modalities because of their
acceptability to smokers.
It is important to note that THR is being proposed as an addition to, not a substitute for current
tobacco control policy and programming. Retention and expansion of other tobacco control program
elements will continue to be of value and offer the potential of yet further reductions in
tobacco-attributable addiction, illness and death. Such program elements include but are not limited to
health education, prohibition of marketing and sales to minors, packaging, labeling, warnings,
and prohibition of smoking in multiple settings.
The question as to whether or not FDA regulation of cigarettes and other tobacco products will
further enhance or possibly harm addiction, illness and death rates is yet to be determined.
FDA funding of health education initiatives and modification of combustible product labeling seems
likely to have a minor effect on these outcomes. If, however, FDA regulation of lower risk alternative
products is so stringent that it restricts their continuing evolution and marketing of e-cigarettes,
it could have negative effects on future rates of illness and death while doing nothing to reduce
continuing addiction of minors.
In practical terms, all of the potential benefits of THR accrue to smokers. Since no nicotine delivery
product can be considered totally risk free, there is no potential benefit to non-smokers or persons who
otherwise would not have initiated smoking. The potential harm of a THR initiative is the possibility
that the initiative will attract to nicotine use a significant number of persons who otherwise would
never have initiated smoking use. Some have even speculated that a THR initiative would likely
do more harm than good because many of those newly attracted to nicotine use would then progress
to cigarettes [1,2].
There are three major sets of issues to be considered in articulating the cases for and against THR
and e-cigarettes as a harm reduction modality. The first is the safety of the product in terms of
potential to cause serious illness in both users and bystanders. The second is the efficacy of the product
in getting smokers to reduce or quit cigarettes. The third is the potential of the e-cigarette or other
harm reduction modalities to recruit teens to nicotine use, and eventually to cigarettes.
The purpose of this paper is to set the stage for additional scientific study, policy dialogue and
regulation development to confirm or deny current impressions and proceed with development of
policies and regulations that would enable us to capture the public health benefits e-cigarettes can offer
to smokers while not increasing, and likely decreasing teen initiation of tobacco use.
There are about 46 million smokers in the United States, and an estimated 480,000 deaths per year
attributed to cigarette smoking. Despite our best efforts, these numbers have been essentially stable
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since 2004 [3,4]. Reducing the number of smokers and numbers of deaths will require adding one or
more new elements to current tobacco control programming.
The most recent Surgeon General Report [4] upped annual estimates of tobacco-attributable deaths
in the United States from 443,000 to 480,000 per year, due to new research showing yet additional
diseases to be attributable to cigarette smoking. All of the 480,000 estimated tobacco-attributable
deaths each year in the USA are due to a single tobacco product—the machine-made cigarette [4].
Deaths from all other tobacco products are so low in number and so hard to distinguish from
background that they are not tracked by American federal agencies.
If the current flat trend continues, as it appears likely to do, an estimated 9,600,000 Americans will
die of a cigarette-related illness over the next 20 years (480,000 deaths per year × 20 years).
Since there is a 15–20 year delay between initiation of cigarette use and onset of potentially fatal
tobacco-attributable cancer, heart, lung and other disease, and another 10–20 year delay from onset of
illness to death—the vast majority of the 9.6 million deaths due to cigarette use in the USA over the next
20 years will be in current adult smokers who are now over 35 years of age. This means that reduction in
teen smoking will not measurably reduce the numbers of deaths until 25–40 years from now.
The best we now have to offer current smokers is a set of pharmaceutical-based smoking cessation
protocols that we know will fail about 90% of smokers who use them under the best of study conditions,
with results measured at six to twelve months [5,6]. The flaws in the current “evidence-based” policies are
fairly obvious. They do not satisfy the urge to smoke in the majority of smokers, the dose is too low,
the duration of treatment too short and there is no built-in provision for self-reinforcement when the
urge to smoke returns.
1.1. Tobacco Harm Reduction (THR)
“Harm reduction” does not mean “harmless”. All of these products, including the pharmaceutical
nicotine products pose more of a potential health risk than usually accepted in other consumer
products. None are risk free. It is only in comparison to cigarettes that they can be considered very low
risk. THR differs from smoking cessation medical therapy in that “therapy” implies a short-term
(usually 12 weeks) course of medication, while THR implies use of the substitute product as long as
the user feels the need for the product in question.
Tobacco harm reduction is envisioned in the United States as an educational initiative by which
smokers who are unable or unwilling to quit are advised that they can lower their risk of a potentially
fatal tobacco-attributable illness by 98% or better by switching to any one of the smokeless products now
on the American market. These data are based on long-term epidemiological studies of Snus use in
Sweden and on use of “smokeless tobacco” in the USA since the mid 1980’s [7,8]. Since e-cigarettes are
basically a nicotine-only product with only the smallest traces of the carcinogens and other toxins
found in smokeless tobacco product, e-cigarettes likely carry even less risk.
Several studies indicate, that, in addition to be less hazardous than cigarettes, the smokeless tobacco
products currently available on the American and Scandinavian markets are also easier to quit [9,10].
One recent study shows a striking increase in quit attempts associated with the proliferation of
electronic cigarettes [11].
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According to Joel L. Nitzkin’s calculations [12], amended to reflect the new Surgeon General
estimate, a modestly successful THR initiative, if added to current tobacco control programming
would likely save the lives of 1.5 to 4.8 million of these Americans, with the numbers dependent on
the rate of switching from cigarettes to lower risk smoke-free products. In Year 20 of such an
intervention, again, depending on the actual switch rates, numbers of smokers and numbers of deaths
would be down 30% to 80%, from current year estimates.
There is no other feasible tobacco control policy that has the potential to secure public health
benefits of this magnitude. It would consist of simply telling the truth to the American public about the
differences in risk, comparing cigarettes to lower risk smoke-free options. There would be no drugs to
buy and no additional health education programming. THR would be an addition to, not a replacement
for current tobacco control programming. Prohibition of sales to minors, strict regulation of
manufacture and marketing, clean indoor air regulations, tax policy and control of contraband would
remain in place, and hopefully be strengthened.
The health education component of the THR initiative would be of very low cost or free to the
taxpayer as much, if not all the cost would be carried by the manufacturers and vendors. There would
be some additional cost to evaluate the impact of the THR initiative. It seems likely that this cost
would be borne by licensure fees paid by manufacturers to the FDA.
2. Methods
The data and narrative reported herein are based on published literature, media reports, blogs and
internet sites supplemented with policy analysis.
3. Results and Discussion
3.1. E-cigarettes/Nicotine Vaporizers
Nicotine vaporizers, including e-cigarettes and related products, show substantial promise as a
vehicle for THR. Skyrocketing sales of e-cigarettes, consumer advocacy for these products,
and a flood of new scientific papers relating to these products suggest the possibility that e-cigarettes
may be the greatest advance in reducing tobacco-attributable illness and death in decades.
Moreover, progress to date has been accomplished at no cost to the taxpayer and with little or no
recruitment of teen non-smokers [11,13–18].
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3.2. Step-down in Risk from Cigarette Smoking to E-cigarette Vapor
3.2.1. Cigarettes
The Centers for Disease Control and Prevention estimates there are 480,000 tobacco-related deaths
annually in the United States and all are from cigarette use [3,4]. Deaths from other forms to tobacco
are so small and so hard to estimate that they are not estimated or tracked by the CDC.
Tobacco cigarettes are the most hazardous and addictive of tobacco products, and the product most
attractive to teens. There was no pandemic of tobacco-related addiction, illness and death until the
advent of the machine-made cigarette.
3.2.2. Environmental Tobacco Smoke (ETS)
Tobacco smoke is a witch’s brew of toxic chemical substances from the incomplete combustion of
tobacco. The main component is carbon monoxide, but it also includes other gasses and tarry
particulate residue containing most of the nicotine and the worst of the carcinogens [19].
About 85% of environmental tobacco smoke (ETS), commonly called “second hand smoke”,
is the smoke that curls off the end of a cigarette when no-one is puffing on it. Solid particles make up
about 10% of the smoke, including the tar and most of the nicotine [20]. The mainstream smoke exhaled
by the smoker includes only what is left after much of what was inhaled is absorbed by the smoker.
ETS increases the risk of lung cancer and other cancers; heart and lung disease; the risk of low birth
weight; and is suspected of increasing the risk of birth defects. CDC estimates that approximately
50,000 non-smokers die in the United States from exposure to ETS [3]. In addition, ETS is known to
irritate the eyes, throat, and respiratory mucous membranes [20].
3.2.3. Smokeless Tobacco Products on the U.S. Market
The smokeless tobacco products which have been on the U.S. market since the 1980s are estimated
to pose a risk of potentially fatal illness less than 2% the risk posed by cigarettes [7].
E-cigarettes are one of a number of smoke-free tobacco/nicotine alternatives to cigarettes
that can reduce the risk of tobacco-attributable illness and death by 98% or better, while satisfying
the smoker’s urge for nicotine. These include chewing tobacco; snus and other snuff products;
dissolvables (sticks, strips and orbs), and e-cigarettes. Options also include use of pharmaceutical
nicotine replacement therapy (NRT) products such as patches, gum, lozenges, and inhalers on
a long-term basis in a harm-reduction mode.
3.2.4. E-cigarettes and Other ENDS Devices
E-cigarettes and related devices are currently the most promising THR option. These metal or
plastic tubes use a battery, heating element and small amount of nicotine-containing fluid to give
smokers nicotine without the high concentration of thousands of other toxic chemicals that exist in
cigarette smoke. These devices also emulate the cigarette-handling ritual and the feel of cigarette
smoke in the mouth and throat.
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These devices are unique in the U.S. marketplace in that they are the only smoke-free tobacco
products that do not carry mandated warnings about cancer or other diseases. They are also unique in
terms of their skyrocketing sales. Bonnie Herzog, Wells Fargo’s managing director for beverage,
tobacco and convenience store research, predicted in January 2013 that “consumption of e-cigs may
overtake traditional cigarettes in the next decade [21]”. At that time, e-cigarette sales were projected at
$1 billion for 2013. In mid-September, Herzog upped her projection to “around $2 billion by the end
of the year and up to $10 billion by 2017”, adding that she expects electronic products would overtake
tobacco cigarettes within the next decade [22].
3.2.5. Environmental E-cigarette Vapor
The e-cigarette vapor inhaled by users consists mainly of water, propylene glycol and glycerin,
with small amounts of nicotine and flavoring. There is no carbon monoxide, no tar, and no products of
combustion. There is no side-stream smoke or vapor. Propylene glycol and glycerin are generally
recognized as safe. Propylene glycol has been used as the propellant in asthma inhalers and is the main
ingredient in theatrical fog. There is a question about the safety of intense of pulmonary propylene
glycol exposure from e-cigarettes. This is a question in need of additional research.
E-cigarettes have no products of combustion. Nothing curls off the end of an e-cigarette when no
one is puffing on it. The mainstream vapor exhaled by the user includes only the tiniest traces of
chemical contaminants.
E-cigarette vapor, as exhaled by the e-cigarette user, poses no significant risk to bystanders [23].
A number of studies have been published dealing with the concentration of organic chemicals in
exhaled e-cigarette vapor. Basically, these studies show that when the e-cigarette user exhales into a
glass tube or similar container, trace quantities of a variety of organic chemicals can be detected,
but, when in an 8 cubic meter test chamber or similar room, for a half hour or more, e-cigarette use
does not measurably increase the trace quantities of these chemical substances above background
levels, while cigarettes cause dramatic rapid increases [24–27].
An October 2012 study published in Inhalation Toxicology found that, for all byproducts measured,
e-cigarettes produced very small exposures relative to tobacco cigarettes, indicating no apparent risk to
human health from e-cigarette emissions [28]. Further research presented to Europe’s Society for
Research on Nicotine and Tobacco compared total organic carbons in a test chamber five hours after
smoking or vaping, finding no detectable levels of acrolein, toluene, xylene and polycyclic aromatic
hydrocarbons (PAH) in the e-cigarette vapor compared to high levels in the cigarette chamber [26].
Perhaps the most interesting findings have been studies showing that persons not using any form of
tobacco routinely exhale trace amounts of acetone, ethane, pentane and isoprene and other endogenous
volatile organic compounds [29–32].
In tests comparing the effects of e-cigarette vapor to cigarette smoke on cell cultures of myocardial
cells, the vapor had minimal impact on the cells, while the smoke killed almost all of them [33].
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3.2.6. Pharmaceutical Nicotine Replacement Therapy Products
Use of pharmaceutical nicotine replacement therapy products, such as Nicorette, Commit,
and others, is perceived by public health authorities to pose no risk of tobacco-attributable illness and
death, despite the presence of many of the same trace contaminants that exist in e-cigarettes.
Nitrosamine levels in e-cigarettes and related devices have been found to be similar to the levels in
Nicorette gum and NicoDerm patches, but less than one-hundredth to one-thousandth the level in a
wide range of smokeless tobacco and cigarette products [34].
The major problem with current reliance on pharmaceutical nicotine replacement therapy
“evidence-based” protocols is that they fail about 90% of the smokers who use them, even under the
best of study circumstances [5]. The need to add a THR element to current tobacco control
programming is largely based on experience to-date that large numbers of smokers who are unable or
unwilling to quit using the pharmaceutical products. A smoker can eliminate almost all exposure to the
many toxins in cigarettes by switching to e-cigarettes [23,28].
3.3. Lack of Attractiveness of E-cigarettes to Non-smoking Teens and Adults
Two recently published studies conducted by public health non-profits—one in the U.S. and the
other in the United Kingdom show that teens are very aware of e-cigarettes, but researchers were
unable to find even a single non-smoking teen who had taken them up. One study published online in
the Journal of Environmental and Public Health and co-authored by Dr. Jonathan Winickoff,
chairman of the American Academy of Pediatrics’ Tobacco Consortium, was able to find
only six nonsmokers who had ever used e-cigarettes in a national survey of 3240 adults,
including 1802 non-smokers [35].
The American study noted above did not include children, but a concurrent study in Great Britain did.
A second study from Action on Smoking and Health (ASH-UK), also contradicts the anti-smoking
groups’ contention that electronic cigarettes appeal to nonsmokers, especially youth. ASH-UK were
unable to find a single nonsmoker in Great Britain—either youth or adult—who regularly uses
electronic cigarettes [14]. The group’s study was based on a survey of 12,171 adults and.
The ASH-UK survey of 2178 children ages 11–18 in February and March of 2013 study found
awareness of electronic cigarettes was 67% among those between the ages of 11 and 18 and 83%
among those between the ages of 16 and 18. Nevertheless, it found that, among young people who had
never smoked, “0% report continued e-cigarette use and 0% expect to try an e-cigarette soon”.
They surveyed 12,171 adults. The study also found that, among adults who had never smoked,
none reported current electronic cigarette use [14].
In early September 2013, CDC published a study showing that e-cigarette use among middle and
high school students had doubled from 2011 to 2012 [36]. In response to these data, CDC Director
Thomas Frieden proclaimed: “The increased use of e-cigarettes by teens is deeply troubling.
Many teens who start with e-cigarettes may be condemned to struggling with a lifelong addiction to
nicotine and conventional cigarettes”. A similar sentiment was restated in a 2014 re-analysis of this
same CDC surveillance data [37]. Despite the hype surrounding these publications, the survey data
equally support the opposite conclusion, that e-cigarettes are not attractive to teens and that
e-cigarettes are likely to result in future declines in teen smoking [18,38,39]. Most importantly,
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in the CDC data, the dramatic increase in e-cigarette use by middle and high school students
co-occurred with a further reduction in teen smoking [36].
The surveys noted above show that the currently unregulated e-cigarettes attract almost no non-smokers.
This, in turn, suggests that it should be possible to endorse these products to smokers without fear that
large numbers of teen and other non-smokers will be attracted by such endorsement.
3.4. Relative Addictiveness of Different Classes of Tobacco/Nicotine Product
On 14 December 2013, Karl Fagerstrom posted a well referenced essay entitled “Dependence on
Tobacco and Nicotine” on the Nicotine Science and Policy website [9]. In this essay he makes a very
strong case for their being a “continuum of dependence” in which cigarettes foster the strongest
dependence, NRT pharmaceuticals the least, with smokeless products, e-cigarettes and other products
in-between. Elements relating to the strength of the dependence include other chemical substances in
cigarette smoke, habituation to the cigarette-handling ritual and social and psychological factors.
The practical implication of this essay is to the effect that when a smoker switches to a lower risk
smokeless product or ENDS device, not only does he or she dramatically reduce future risk of
potentially fatal tobacco-attributable illness, he or she is switching to a product that should be easier to
quit than cigarettes.
3.5. Contraband
One of the major problems with taxation of cigarettes and possible future steps to make cigarettes
less desirable to smokers by eliminating menthol or reducing nicotine content is contraband.
Making the legal product more expensive or less desirable is virtually guaranteed to increase sales of
illicit and contraband product. This response, in turn, has the capability to totally eliminate any public
health benefit from the intervention in question. The Mackinac Center for Public Policy recently
estimated smuggling rates in 47 of the 48 contiguous U.S. states, based on 2012 data. New York,
with the highest cigarette tax had the highest inbound cigarette smuggling rate with an estimated
56.9% of total cigarettes consumed being smuggled. This was followed by 51.5% for Arizona,
48.1% for New Mexico, 48% for Washington, and 34.6% for Wisconsin [40].
A major advantage of THR is that, by making all cigarettes less desirable to smokers, the benefits of
a THR initiative cannot be neutralized by increased sale of contraband cigarettes.
3.6. Consumption of Cigarettes by Mental Health Patients
Adults who suffer from depression are twice as likely to smoke and also smoke more heavily than
other adults, according to a survey from the National Center for Health Statistics [41]. Persons with a
mental disorder in the month prior to a national comorbidity survey consumed approximately 44.3% of
the cigarettes smoked by this nationally representative sample [42]. In addition, mental health patients
have a harder time quitting than others [43].
A number of studies demonstrate that depressed patients and those with bipolar disorder and/or
schizophrenia find self-administered nicotine to be highly beneficial. It helps them get through
the day in emotional balance and with substantially fewer side effects than the usually prescribed
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medications [44–46]. Thus, total elimination of non-prescription nicotine delivery products, as desired
by many anti-tobacco advocates would be harmful to many mental health patients.
4. Conclusions
The time has come to add a tobacco harm reduction (THR) component to current tobacco control
programming, with e-cigarettes and related vapor devices as primary THR modalities. THR is the only
feasible policy option likely to substantially reduce tobacco-attributable illness and death in the
United States over the next 20 years. THR, with e-cigarettes can help decrease teen initiation of
nicotine use, and help increase quit rates. THR is especially important for smokers who are unable or
unwilling to quit because of the benefit they secure from non-prescription self-administered nicotine.
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RESEARCH LETTER

E-cigarette use in air transit:
self-reported data from US
ﬂight attendants
INTRODUCTION
The purpose of this analysis was to
evaluate the use of electronic cigarettes
(e-cigarettes) in air transit, and to understand potential problems created by this practice for ﬂight crew and patrons. Safety
concerns around the long-term effects of ecigarette use and passive inhalation in
enclosed spaces are being studied, yet ecigarettes are increasingly being used in
smoke-free places.1 No studies have examined the issues of e-cigarette use in air transit.

METHODS
In 2012, we surveyed 723 ﬂight attendants for a study on secondhand smoke
and air quality in the work environment.
Participants were recruited through a
ﬂight attendant union and advertisement
in social media groups for ﬂight attendants. Based on discussions with ﬂight
attendants and key informants, it was
determined that eligible participants had
to service a minimum of two international
ﬂights per month for at least 1 year in
their current position. The study focused
on US carriers but participation was open
to all English-speaking ﬂight attendants.
Participants were asked “Do you use ecigarettes? (yes or no)”. Next they were
asked whether they ever observed anyone
using an e-cigarette in an airport or aeroplane (yes or no), and if yes, an open-ended
response obtained further details on their
observations of e-cigarette use. All open
responses were coded using Stata to assign
categories for location of observation (aeroplane, airport, other) and person observed
(passenger, ﬂight attendant, crew) and were
then validated by hand to conﬁrm that the
coding system was accurate. Other information collected in the survey included demographics, smoking status and attitudes
toward smoke-free policies.

RESULTS
Among responses to the e-cigarette questions, 92.4% of respondents worked for a
US-based carrier, 82.4% of which were a
major US carrier. A total of 39 (6.8%)
responded that they used e-cigarettes
(table 1). After adjustment for age and
gender, the OR for e-cigarette use was
13.6 (95% CI 6.3 to 29.3) comparing
current smokers to never smokers.
TobCopyright
Control Month Article
2014 Vol 0 author
No 0

A total of 264 (46.4%) respondents
reported ever seeing e-cigarette use in an
aeroplane or airport. Among those
respondents, 41.3% reported seeing an ecigarette used in an aeroplane, 25% on an
aeroplane, 6.4% in both locations, and
27.3% of locations were unspeciﬁed.
Within these observations of use on an
aeroplane (N=109), 76.9% involved a
passenger using an e-cigarette, 8.8%
involved a ﬂight attendant or crew, and
12.9% were unspeciﬁed.
Flight attendants’ open responses indicated confusion among coworkers, passengers, and crew about e-cigarette usage
during
ﬂights.
Notable
responses
included:
“Pilot had [e-cigarette] onboard and
demonstrated it”
“Several [ﬂight attendants] use them
inﬂight in bathroom (against regulations)
and on the ground.”
“[Passenger] was told by ticket agents it
was allowed on board…”
“…Occasionally passengers will attempt
to use them in the airplane and have to
be told they are prohibited by the FAA.”

DISCUSSION
Results suggested that ﬂight attendant ecigarette use is similar compared to the
national prevalence of 6.2% adult
ever-use.2 Flight attendants commonly
Table 1

witnessed e-cigarette use during ﬂights
and gave conﬂicting reports about
what was allowed by airlines, which indicates inadequate communication of policies to passengers and crew. Indeed,
the Federal Aviation Administration
(FAA), Department of Transportation
(DOT) and Transportation Security
Administration (TSA) do not have ofﬁcial
policies on e-cigarette use in air travel,
though the DOT did issue a Notice of
Proposed Rulemaking (NPRM) in 2011
and 2013. Meanwhile, numerous domestic and international US airline companies, including United, American Airlines,
Southwest, Delta and JetBlue, have
begun banning e-cigarette use on a voluntary basis.3
Allowing e-cigarette use in smoke-free
places undermines the denormalisation of
cigarette smoking,4 particularly with
respect to the milestone ban on in-ﬂight
smoking that ﬂight attendant unions and
smoke-free advocates fought incredibly
hard to pass.5 The use of e-cigarettes in
air transit—both on aeroplanes and in airports—must be addressed in the current
policy and regulatory deliberations in the
US and around the world. Given the
growing evidence around passive vaping
and air quality associated with e-cigarette
use,6–8 banning e-cigarettes on aeroplanes
and in airports is a needed step-forward
for the protection of both passengers and
crew.

Flight attendant characteristics by e-cigarette use and observation of e-cigarette use
Have you ever observed a person
using e-cigarettes in an airport or
aeroplane?

Do you use e-cigarettes?

N
Sex
Men
Women
Age, years*
College and more
Worked before in-flight
smoking ban
Smoking status
Never
Former
Current
Agree with smoke-free
indoor public places
(including airports)
Prefer to work in a
smoke-free
environment
Believe airports need
additional tobacco
control policies

N

Yes

No

p Value

569

39

530

184
387
569
302
225

51.3
48.7
39.3 (11.9)
59.0
38.5

30.6
69.4
42.6 (11.6)
52.6
39.6

<0.01

385
106
78
497

33.3
2.6
64.1
71.8

70.2
19.8
10.0
88.5

<0.01

515

79.5

382

43.6

Yes

No

264

305

p Value

36.4
63.6
44.1 (11.1)
48.9
48.5

28.2
71.8
40.8 (11.9)
56.7
31.8

71.1
17.1
11.8
84.3

0.15

<0.01

63.6
20.5
15.9
90.9

91.3

0.02

93.9

87.5

<0.01

68.9

<0.01

78.4

57.4

<0.01

0.08
0.44
0.89

0.04
<0.01
0.06
<0.01

0.02

*Data are % or mean (SD).
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What this paper adds
▸ This paper provides data on the use
of electronic cigarettes (e-cigarettes)
in air transit, which is needed to
inform current policy and regulatory
deliberations in the US and around
the world.
▸ Our ﬁndings show that e-cigarettes
are frequently used in air transit-both
on aeroplanes and in airports- by
ﬂight attendants, crew, and
passengers.
▸ Findings also indicate confusion
around knowledge and awareness of
airline and federal regulations around
e-cigarettes in air transit.
▸ These results indicate that it is urgent
to take action to consistently ban
these products on ﬂights and in
airports, and to implement and
enforce rules.
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ABSTRACT
Introduction E-cigarettes are largely unregulated and
internet sales are substantial. This study examines how
the online market for e-cigarettes has changed over
time: in product design and in marketing messages
appearing on websites.
Methods Comprehensive internet searches of Englishlanguage websites from May–August 2012 and
December 2013–January 2014 identiﬁed brands,
models, ﬂavours, nicotine strengths, ingredients and
product claims. Brands were divided into older and
newer groups (by the two searches) for comparison.
Results By January 2014 there were 466 brands (each
with its own website) and 7764 unique ﬂavours. In the
17 months between the searches, there was a net
increase of 10.5 brands and 242 new ﬂavours per
month. Older brands were more likely than newer brands
to offer cigalikes (86.9% vs 52.1%, p<0.01), and newer
brands more likely to offer the more versatile eGos and
mods (75.3% vs 57.8%, p<0.01). Older brands were
signiﬁcantly more likely to claim that they were healthier
and cheaper than cigarettes, were good substitutes
where smoking was banned and were effective smoking
cessation aids. Newer brands offered more ﬂavours per
brand (49 vs 32, p<0.01) and were less likely to
compare themselves with conventional cigarettes.
Conclusions The number of e-cigarette brands is large
and has been increasing. Older brands tend to highlight
their advantages over conventional cigarettes while
newer brands emphasise consumer choice in multiple
ﬂavours and product versatility. These results can serve
as a benchmark for future research on the impact of
upcoming regulations on product design and advertising
messages of e-cigarettes.

INTRODUCTION

Open Access
Scan to access more
free content

To cite: Zhu S-H, Sun JY,
Bonnevie E, et al. Tob
Control 2014;23:iii3–iii9.

Electronic cigarettes (e-cigarettes) are batterypowered nicotine delivery systems. They come in
many varieties but can generally be grouped into
three categories: cigalikes, which are models resembling conventional cigarettes in shape and size;
eGos, which are larger than cigalikes, usually with
a removable ‘tank’ that can be reﬁlled with
nicotine-containing e-liquid; and mods, which are
usually larger than eGos and almost endlessly
customisable.1
E-cigarettes have generated considerable interest
among potential consumers.2–6 Even before they
had been promoted through large-scale television
advertising, more than two-thirds of US adults,
smokers and non-smokers, had heard of
e-cigarettes.7 The use of e-cigarettes is increasing
among adults and youth.6–9 Anticipating the
market opportunities, Lorillard, a large American
606
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tobacco company, acquired a major e-cigarette
brand, blu eCigs, in April 2013.10 This acquisition
also initiated national paid advertising campaigns to
promote e-cigarettes.11 12 Other tobacco companies
quickly followed. Altria purchased the brand Green
Smoke in 2014 and RJ Reynolds plans to begin
selling its own VUSE brand nationally.13 14 NJOY,
the most well-known brand not owned by a
tobacco company, has also conducted major advertising campaigns to tout the relative advantage of ecigarettes over conventional cigarettes.15–17
E-cigarettes are mostly unregulated. Some countries have imposed restrictions on the sale of
certain types of e-cigarettes,18 but the availability of
e-cigarettes in all varieties on the internet has made
enforcement difﬁcult. As this paper was going
through editorial revision, the US Food and Drug
Administration (FDA) proposed to deem ecigarettes as a tobacco product.19 The proposed
rules will ban selling e-cigarettes to minors. It will
not, however, ban internet sales. At this point, the
e-cigarette market shows every sign of growing. In
the USA alone, it is projected to reach $2 billion in
2014.20 21
A signiﬁcant portion of e-cigarette business is
conducted on the internet, although it is difﬁcult to
ascertain the exact volume. Several sources estimate
that it is about 30–50% of total e-cigarettes
sold.22 23 There are reasons for the active internet
market: It is relatively easy to set up a new ecigarette company online, with small ﬁnancial
investment. No large advertising budget is required
to achieve a web presence. In addition, most existing e-cigarette companies have their own websites
and most of them also sell e-cigarettes over the
internet. Thus, the internet reﬂects the majority of
the e-cigarette market when it comes to issues such
as the number of brands available for consumers.
This paper examines e-cigarette brands that are
advertised and sold on the internet. It is an update
of our report on an internet search of e-cigarette
brands in 2012, which found more than 250
brands available at the time.24 This updated internet search, it should be noted, was ﬁnished
3 months before the US FDA issued its deeming
proposal.19
The present study has two related aims. First, it
provides a basic description of how e-cigarette
brands have presented themselves: what is being
offered to consumers and what claims are made
about any presumed advantages over cigarettes.
Second, it compares the brands that were sold on
the internet in 2012 with those that became available since then (up to January 2014). It was
expected that many new brands would appear on
iii3
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the internet. Given that e-cigarettes have been largely unregulated so far, it would be interesting to examine how new brands
compete with older, more established brands. By studying the
changes taking place in an unregulated marketplace, useful
insights might be gained to inform future regulatory policies.

Flavours
Every ﬂavour available from each site was recorded, and the
individual names were the focus of the analysis. In addition,
each ﬂavour was coded into one of eight categories, including
Tobacco, Menthol, Tobacco-Menthol, Fruit, Dessert/Candy,
Alcohol/Drinks, Snacks/Meals and Others. When relevant, ﬂavours were coded by ﬁrst ingredient. Flavours that referenced
tobacco brands were coded as tobacco. Flavours described as
minty, icy or frosty were coded as menthol. Flavours like cinnamon, almonds, ‘normal’ and ‘mystery’ were coded as Other.
Flavours offered on the same website with similar, but not identical, names were counted as separate ﬂavours. Do-it-yourself
ﬂavour concentrates were excluded.

METHODS
Search methods
Two comprehensive searches of e-cigarette brands found on the
internet were conducted: the ﬁrst from May 2012 to August
2012, and the second from December 2013 to January 2014.
We used three search engines: Google, Yahoo and Bing, and 13
keywords: ‘e-cigarette,’ ‘e cigarette,’ ‘e-cig,’ ‘e cig,’ ‘ecig,’ ‘ecigs,’
‘electronic cigarette,’ ‘electronic cig,’ ‘electronic nicotine delivery system,’ ‘vape,’ ‘vaper’ and ‘vaping.’ The ﬁrst 30 pages of
each search were reviewed to capture any possible e-cigarette
brand websites.
Non-English websites, sites that did not sell products directly
to consumers (wholesale sites, manufacturer sites, product
review sites) and resale sites such as eBay and Amazon were
excluded. Also excluded were websites that did not offer online
sales, even if their products were available to view on their
website (eg, MarkTen and VUSE), and sites that only sold
devices used predominantly for marijuana or other substances.
The ﬁrst search was done by a project manager with three
research assistants. The project manager created the database,
trained research assistants and supervised the coding process.
The second search was done by a project manager with 14
research assistants. During the second search, researchers also
revisited the websites of all brands found during the ﬁrst search.
For the second search, a new codebook was created with
detailed instructions on how to identify brands, products and
models, product claims, nicotine strengths, ﬂavours and ingredients. The project manager performed daily quality assurance
checks to ensure consistency and was available at all times
during data collection to resolve any discrepancies or questions.
All data analysis in this study was based on results from the
second search. The only data used from the ﬁrst search were the
brand names found in 2012.

Ingredients
A website was coded on whether it listed ingredients and, if so,
how many ingredients were listed. The presence of two types of
propellant, propylene glycol and vegetable glycerine, as well as
the presence of water and nicotine was noted.

Nicotine strengths
Companies reported nicotine strengths in three ways: in milligrams, percentages or using descriptors (eg, low, medium, high).
There was little correspondence between descriptors and milligrams or percentage of nicotine across brands, which made
standardisation infeasible. Instead, we simply counted the
number of strengths. If a website reported strength information
in more than one way, they were recorded as separate strengths
unless the website explicitly stated that they were the same
strength.

Claims made about e-cigarettes
Claims were coded into six categories: (1) E-cigarettes are less
harmful than conventional cigarettes. This includes statements
such as: they are healthier, contain no carcinogens, no tar or no
secondhand smoke. (2) E-cigarettes are a substitute for places
where one cannot smoke. (3) E-cigarettes are cheaper than
cigarettes. (4) A direct claim of e-cigarettes as an effective quitting aid. (5) An indirect claim of e-cigarettes as an effective quitting aid. An example of an indirect claim would be customer
testimonials. (6) An explicit disclaimer that e-cigarettes are not
approved as smoking cessation devices.

Measures
Brands
A website was coded as carrying a brand if it identiﬁed at least
one e-cigarette-related product (such as a cigalike, cartridge, atomiser or e-liquid) as its own through a distinct name or logo.
Sites that sold only e-liquid but no e-cigarette hardware were
not considered to have a brand and were excluded. Websites
that, in addition to selling their own brand also sold other
brands, were counted as having one brand. Thus, one site, one
brand.

Analysis
Brands were divided into two groups: older brands (which were
active on the internet in 2012 and 2014) and newer brands
(found only in 2014). Older brands were further divided into
those that were well advertised and those that were not. No
comprehensive study of the advertising expenditure of ecigarette brands has been published. We used Richardson and
colleagues’ study, which identiﬁed ﬁve brands that were the
most advertised, all of which were in the older brand group
identiﬁed in this search.25 The top-5 were: blu eCigs, NJOY,
Green Smoke, Vapor4life and White Cloud. Logistic regression
was used to assess differences in rates between old and new
brands, while permutation t-tests were used to test for differences in counts of ﬂavours and nicotine strengths. All calculations were done using R V.2.15.0.26

Types and models
There are three basic types of e-cigarettes: cigalikes, eGos and
mods. A website could offer different models within each type.
For example, a website might offer the eGo and the eGo VV.
They would be counted as two different models of eGo. If products only varied in colour or ﬂavour of e-liquid, then they
were not counted as separate models.
Some e-cigarette sites also sold e-hookah (an electronic
version of the traditional hookah), and e-cigars or e-pipes (electronic versions with a similar shape to traditional cigars or
pipes). They were recorded separately and were included as different models.
iii4

RESULTS
Brands and models
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The initial search in 2012 identiﬁed 288 unique e-cigarette
brands. In the follow-up search 17 months later, 37 of those
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Table 1

A comparison of products and models offered by the 466 e-cigarette brands, 2014
Older brands* (N=251)

Cigalike
eGo
Mod
# of models (mean)

Top-5 brands
(N=5)
%

Other brands
(N=246)
%

100.0
20.0
20.0
4.2

86.6
58.5
28.0
5.3

Top-5 vs others
p value

Older brands combined
(N=251)
%

Newer brands† (N=215)
Newer brands
(N=215)
%

Older vs newer
brands
p value

<0.01
0.13
0.71
0.40

86.9
57.8
27.9
5.5

52.1
75.3
45.1
6.3

<0.01
<0.01
<0.01
0.25

*Active on the internet in 2012 and 2014.
†Active on the internet in 2014 but not 2012.

The total unique ﬂavours (in the sense of unique linguistic
labels for ﬂavour) for all the brands were 7764. Of these, 4110
were offered only by newer brands and not by older ones. In
other words, about 242 new ﬂavours were added per month, on
average.
Among older brands, there was no statistical difference in
number of ﬂavours offered by the top-5 brands and the rest of
the older brands. However, the average masks the difference.
Among the top-5 brands, only Vapor4life offered a large
number of ﬂavours, 119. The rest offered very limited ﬂavours,
with NJOY offering only two basic ﬂavours: tobacco and
menthol.
Among all 466 brands, 93.4% offered Tobacco and 92.1%
offered Menthol. Some brands (24.8%) also offered a tobaccomenthol blend. The next most popular type of ﬂavour was
Fruit, offered by 84.2% of brands, followed by Dessert/candy,
79.9%, Alcohol/drinks, 77.5%, Snacks/meals, 25.7%, and
Others, 44.5% (data not shown in the table).
Table 3 also shows the number of nicotine strengths offered
per brand. The mean was 4.4, with no difference between older
and newer brands. It is important to note that about 83% of the
brands offered zero nicotine as one option.

brands were no longer active on the internet. The follow-up
search identiﬁed 215 new brands. Thus, the net increase was
about 10.5 brands per month. The total number of brands in
January 2014 was 466 (215+288 – 37=466).
Table 1 shows the types of products and number of models
offered by these brands. Overall, older brands were signiﬁcantly
more likely to offer cigalikes than newer brands (86.9% vs
52.1%). Among all older brands, the top-5 group was even
more likely to offer cigalikes (100% vs 86.6%). In contrast to
older brands, newer brands were more likely to offer eGos
(75.3% vs 57.8%) and mods (45.1% vs 27.9%). The top-5
group was the least likely to offer either eGos or mods (20%).
Only one of the top-5 brands (Vapor4Life) sold eGos and mods.
The rest sold only cigalikes.
The average number of models sold per website was 5.8 with
no signiﬁcant difference between older and newer brands (5.5
vs 6.3). The top-5 group had even fewer models, but it was not
statistically signiﬁcant.
EGos and mods allow for the hardware and e-liquid to be
sold separately because they are customisable and contain reﬁllable tanks. Table 2 shows whether brands carried their own
branded hardware or e-liquid. Older brands were more likely to
have their own brand of hardware than newer brands (85.7% vs
64.7%) while newer brands were more likely to have own brand
of e-liquid than older brands (65.6% vs 44.6%). The top-5
group always carried their own brand of hardware (100%).
Among the top-5, only Vapor4Life carried its own brand of
e-liquid. Blu eCigs did not sell e-liquid, though it did carry a
rechargeable model and several types of prepackaged nicotine
cartridges.

Ingredients
Overall, 75.2% of all brands listed ingredients. Table 4 shows
that older brands were slightly more likely to list ingredients,
but the difference was not statistically signiﬁcant. All of the
top-5 brands listed ingredients.
Table 4 also shows the ﬁve most commonly listed ingredients:
nicotine, propylene glycol, vegetable glycerine/glycerol, ﬂavouring and water. Older brands were more likely to list nicotine
than newer brands (93.4% vs 81.7%) and less likely to list propylene glycol (84.8% vs 92.8%) or vegetable glycerine (59.9%
vs 88.2%) than newer brands. Flavouring is another major category listed by older and newer brands, and older brands were
more likely to list water.

Flavours and nicotine strength
Table 3 shows the average number of ﬂavours per brand. Newer
brands had a signiﬁcantly higher mean number of ﬂavours than
older ones (49 vs 32). The median was more than twice as large
for the newer brands, 33 vs 15.
Table 2

Branded hardware or e-liquid offered by the 466 e-cigarette brands, 2014
Older brands* (N=251)

Branded hardware
Branded e-liquid
Branded both

Top-5 brands
(N=5)
%

Other brands
(N=246)
%

100.0
20.0
20.0

85.4
45.1
37.8

Top-5 vs others
p value

Older brands combined
(N=251)
%

Newer brands† (N=215)
Newer brands
(N=215)
%

Older vs newer
brands
p value

<0.01
0.28
0.43

85.7
44.6
37.5

64.7
65.6
38.6

<0.01
<0.01
0.80

*Active on the internet in 2012 and 2014.
†Active on the internet in 2014 but not 2012.
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Table 3

A comparison of flavours and nicotine strengths offered by the 466 e-cigarette brands, 2014
Older brands* (N=251)

# of flavours per brand
Mean
Median
# of nicotine strengths
Mean
Median
Zero nicotine offered

Top-5 brands
(N=5)

Other brands
(N=246)

Top-5 vs others
p value

Older brands combined
(N=251)

Newer brands† (N=215)
Newer brands
(N=215)

Older vs newer
brands
p value

30
8

32
15.5

0.93

32
15

49
33

<0.01

5.4
5
80.0%

4.4
4
84.1%

0.13

4.5
4
84.1%

4.4
5
81.9%

0.85

0.65
0.55

*Active on the internet in 2012 and 2014.
†Active on the internet in 2014 but not 2012.

search in 2012.24 During the 17 months between the two
searches (from August 2012 to January 2014), the number of
brands increased by 10.5 per month and 242 new ﬂavours were
added to the menu of choices.
The present study focused on internet websites because analysis of the changing content of these websites could offer
insights into the dynamics of the unregulated e-cigarette market.
E-cigarettes were originally invented to mimic conventional cigarette smoking as closely as possible.27–29 They are still mostly
called e-cigarettes by users because of a certain similarity to
cigarettes. Over time, however, the product design has evolved
and the advertising messages have changed.
In terms of product design, this study found that older brands
were more likely than newer brands to anchor themselves to
conventional cigarettes. They were more likely to offer cigalike
products, whose design might provide users with a sense of continued cigarette smoking.27 30 31 In contrast, newer websites
were more likely to offer eGos and mods, which allow users to
manipulate nicotine content or add other ingredients, a degree
of customisation not associated with conventional cigarettes.
This shift towards eGos and mods was associated with an
explosion of ﬂavours. Websites often sold nicotine liquid (often
called e-juice) separately from hardware, making it easy to add a
variety of ﬂavourings to the e-juice. Many brands sold similar
hardware, perhaps from the same manufacturer, but created
their own e-juices and then branded the whole package as if it
were entirely new. In this fashion, new brands could come into
the market with small hardware modiﬁcations, but a focus on
creative labelling for new ﬂavours.

Claims made about e-cigarettes
Table 5 shows the claims that brands made in reference to conventional cigarettes. Older brands were signiﬁcantly more likely
to claim that their products were healthier than conventional
cigarettes than were newer brands (80.1% vs 59.1%). The top-5
brands were most likely to make that claim (100%). Older
brands were also signiﬁcantly more likely to mention that ecigarettes could be used where conventional cigarettes are not
allowed (76.5% vs 46.5%). Again, 100% of top-5 brands made
that claim on their websites. Older brands were also more likely
to claim that their products were cheaper than conventional
cigarettes (70.1% vs 47.0%). Once again, all top-5 brands made
that claim. Finally, older brands were more likely than newer
brands to indirectly claim that their products are effective for
smoking cessation ( principally through testimonials), 60.6% vs
48.4%, with no difference between the top-5 brands and the
other older brands. Moreover, 11.6% of newer brands and 10%
of older brands made a direct claim about the efﬁcacy of ecigarettes to help smokers quit cigarettes, which was not statistically different. In contrast, none of the top-5 brands made
such a direct claim. Older brands were signiﬁcantly more likely
to make a speciﬁc disclaimer about e-cigarettes’ efﬁcacy as a cessation aid (64.9% vs 43.7%).

DISCUSSION
The number of e-cigarette brands sold on the internet is large
and the variety of ﬂavours staggering: more than 460 brands
and 7700 ﬂavours. Many of these brands were new in the sense
that they were not found in our ﬁrst comprehensive internet

Table 4

The likelihood of listing e-liquid ingredients and the five most commonly listed ingredients, 2014
Older brands* (N=251)

% listing ingredients
Mean number of ingredients listed
Type of ingredients
Nicotine
Propylene glycol
Vegetable glycerine/glycerol
Flavouring
Water

Top-5 brands
(N=5) %

Other brands
(N=246) %

Top-5 vs others
p value

Older brands combined
(N=251) %

Newer brands† (N=215)
Newer brands
(N=215) %

Older vs newer
brands
p value

100.0
5.2

78.0
4.62

<0.01
0.52

78.5
4.6

71.2
4.0

0.07
<0.05

100.0
80.0
80.0
100.0
20.0

93.2
84.9
59.4
70.3
47.9

<0.01
0.82
0.36
<0.01
0.24

93.4
84.8
59.9
71.1
47.2

81.7
92.8
88.2
65.4
33.3

<0.05
0.06
<0.01
0.45
<0.01

*Active on the internet in 2012 and 2014.
†Active on the internet in 2014 but not 2012.
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Table 5

Claims made about e-cigarettes, 2014
Older brands* (N=251)

Healthier than cigarettes
Could be used where smoking is banned
Cheaper than cigarettes
Effective quitting aid (indirect claim)
Effective quitting aid (direct claim)
Disclaimer

Top-5 brands
(N=5) %

Other brands
(N=246) %

Top-5 vs others
p value

Older brands combined
(N=251) %

Newer brands† (N=215)
Newer Brands
(N=215) %

Older vs newer
brands
p value

100.0
100.0
100.0
60.0
0.0
80.0

79.7
76.0
69.5
60.6
10.2
64.6

<0.01
<0.01
<0.01
0.98
<0.01
0.49

80.1
76.5
70.1
60.6
10.0
64.9

59.1
46.5
47.0
48.4
11.6
43.7

<0.01
<0.01
<0.01
<0.05
0.57
<0.01

*Active on the internet in 2012 and 2014.
†Active on the internet in 2014 but not 2012.

This change in hardware and ﬂavours suggests that newer
brands shifted their emphasis towards consumer choice rather
than focusing on advantages over conventional cigarettes.
Instead of comparing themselves with cigarettes, newer brands
appeared to style themselves as new nicotine delivery systems.
The number of ﬂavours available through these e-cigarette
brands is so large that it is hard to compare with conventional
cigarettes currently sold in the US market, which are allowed
only two ﬂavours, tobacco and menthol.32 33
Along with the changing product design, the messages these
brands used to promote themselves on the internet have also
changed. Newer brands were signiﬁcantly less likely to make
those claims that made e-cigarettes controversial in the ﬁrst
place.28 34 35 They were less likely to claim that e-cigarettes
were less harmful than conventional cigarettes. They were less
likely to address the question of e-cigarettes’ efﬁcacy as a
smoking cessation aid. While direct claims about cessation efﬁcacy may be prohibited by law, it is easy to make indirect claims
about cessation through testimonials. However, newer brands
were signiﬁcantly less likely to do so. They were also less likely
to mention that e-cigarettes could be useful substitutes in places
where cigarette smoking is not allowed. Finally, they were less
likely to compare their price with that of conventional cigarettes. In short, newer brands seem to be moving away from
using cigarettes as the reference.
This contrast in product design and advertising message is
most salient when comparing the top-5 older brands with newer
brands. These ﬁve brands clearly anchored themselves to conventional cigarettes. They all offered cigalike products (compared with only 52% of newer brands) and limited their
ﬂavours, with NJOY offering only tobacco and menthol. The
top-5 brands were much more likely to claim the relative advantage of using e-cigarettes. All claimed their e-cigarettes were less
harmful than cigarettes. All of them mentioned that they could
be consumed in places where smoking is not allowed, and 80%
mentioned that they were cheaper than cigarettes.
What are the regulatory implications of this analysis? To
begin with, the following discussion assumes that e-cigarettes
will continue to be legally available in one form or another. It
also assumes that cigarettes, the most deadly tobacco product
available, will continue to be legal for the foreseeable future.
Given that cigarettes are available, an important frame of reference in regulating e-cigarettes is how the use of e-cigarettes
impacts the smoking prevalence of a given population. Even
though the risk of long-term e-cigarette use is unknown, most
tobacco control researchers would agree that these risks are
likely much smaller than those associated with continued
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cigarette smoking at the individual level. However, people disagree sharply when it comes to the impact of e-cigarette use on
smoking prevalence at the population level. There are arguments on both sides27 30 36: one side is concerned that the
increasing use of e-cigarettes will promote cigarette smoking.
The other argues that e-cigarettes will help current smokers quit
smoking, increasing the population cessation rate.
Given that there is no hard evidence for the impact of ecigarettes on smoking prevalence in either direction at this
point, it seems prudent that regulations on e-cigarettes be
carried out in two phases.
The ﬁrst phase of regulation would focus on minimising the
risks associated with the e-cigarette products themselves.
E-cigarette companies should be required to properly list ingredients and nicotine strengths, and follow good manufacturing
practices to ensure the safety of their products and avoid adulteration and misbranding.37 Containers for e-liquid should be
required to be child-proof, ensuring that children are unable to
swallow large doses of nicotine-containing liquids. No claim
regarding efﬁcacy for quitting or any other outcome should be
allowed without evidence. Sale to minors should be banned.
The clean indoor air policy restricting cigarette smoking should
be applied to e-cigarettes as well. These basic policies will help
protect consumers from substandard products and reduce the
chance of children being put at risk.38 39 40 Most of these
have been included in European regulations on e-cigarettes and
the recently issued deeming proposal by the US FDA.19 41 The
present study found that many brands have chosen to list their
ingredients, but it is not clear how accurate the lists are. The
rules the FDA has just proposed, once put into effect, will help
reduce product impurities and standardise information on nicotine content so that e-cigarette users can be more informed
about the products they are using.
Restrictions on the use of e-cigarettes indoors does not fall
under the purview of FDA regulation, but local or state level
ordinances have already been passed in many places. One
rationale for these policies is to help protect the anti-smoking
social norms.36 As shown in table 5, many e-cigarette websites
advertise their products as a way of getting around existing
secondhand smoke policies, a message that could have a detrimental effect on the current tobacco control norm.
The second phase of regulation requires more data. Several
important research questions arose from the present study. The
study shows that as the product design shifted from cigalikes
towards eGos/mods, the advertising messages associated with
these products also changed. Does this shift in advertising messages anticipate changing user characteristics? Will there be a
iii7
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differential effect of these two types of products either on
smoking cessation or on smoking uptake?
More speciﬁcally, which product, cigalike or eGo/mod, will
be more likely used by smokers to switch completely from conventional cigarettes to e-cigarettes? And which is more likely to
be associated with prolonged dual use? Furthermore, which
product appeals more to non-smoking youth and which is associated with a greater transitional probability to conventional
cigarettes? Is it possible that the newer products, which continue
to move away from being cigarette-like, will actually render conventional cigarettes unattractive to youth? Or will the great
availability of ﬂavours in the new products lead to a dramatic
increase of e-cigarette users such that even a small probability of
transition from these users will lead to a large number of new
smokers? These are critical questions that future research needs
to address to help formulate policies in the next phase of
regulation.
A two-phase regulation approach might seem slow, but it is
prudent given our current lack of knowledge. For example,
regulation could severely restrict ﬂavours based on the assumption that ﬂavoured products will appeal to youth42 43 and that
the use of e-cigarettes will lead more youth to smoke cigarettes.
However, such regulation may primarily beneﬁt the established
brands, such as the top-5 in this study, which offer mainly cigalike products (in design and in ﬂavour), rather than actually
reducing smoking prevalence. It is conceivable that youth may
turn to cigalike products if the more ﬂavoured eGo types are
not available. If the transition probability to smoking from these
cigalike products is actually higher, then the restriction in ﬂavouring will actually lead to more smokers in the long run. In
other words, the existing vibrant e-cigarette market described in
this study suggests that regulation based on insufﬁcient scientiﬁc
data might run the risk of only changing the market share of
different e-cigarette brands rather than smoking prevalence
itself. The implementation of the currently proposed FDA rules
may or may not signiﬁcantly reduce the number of brands that
are owned by small companies. But stricter requirements, such
as those similar to the FDA drug approval process, would certainly favour brands with strong ﬁnancial backing. Most of
those brands would be owned by tobacco companies. Obviously,
tobacco companies will be more concerned with protecting
their cigarette market share than companies that do not produce
cigarettes. Regulatory policy making should be concerned with
unintended consequences. A key objective of e-cigarette regulation should still be to strive for a net positive effect on smoking
prevalence.
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Abstract (provisional)
Background
Electronic cigarettes have been developed and marketed in recent years as smoking substitutes. However, no
studies have evaluated their effects on the cardiovascular system. The purpose of this study was to examine the
immediate effects of electronic cigarette use on left ventricular (LV) function, compared to the well-documented
acute adverse effects of smoking.

Methods
Echocardiographic examinations were performed in 36 healthy heavy smokers (SM, age 36 +/- 5 years) before
and after smoking 1 cigarette and in 40 electronic cigarette users (EC IG, age 35 +/- 5 years) before and after
using the device with "medium-strength" nicotine concentration (11 mg/ml) for 7 minutes. Mitral flow diastolic
velocities (E, A), their ratio (E/A), deceleration time (DT), isovolumetric relaxation time (IVRT) and corrected-toheart rate IVRT (IVRTc) were measured. Mitral annulus systolic (Sm), and diastolic (Em, Am) velocities were
estimated. Myocardial performance index was calculated from Doppler flow (MPI) and tissue Doppler (MPIt).
Longitudinal deformation measurements of global strain (GS), systolic (SRs) and diastolic (SRe, SRa) strain rate
were also performed.

Results
Baseline measurements were similar in both groups. In SM, IVRT and IVRTc were prolonged, Em and SRe were
decreased, and both MPI and MPIt were elevated after smoking. In EC IG, no differences were observed after
device use. C omparing after-use measurements, EC IG had higher Em (P = 0.032) and SRe (P = 0.022), and
lower IVRTc (P = 0.011), MPI (P = 0.001) and MPIt (P = 0.019). The observed differences were significant even
after adjusting for changes in heart rate and blood pressure.

Conclusions
Although acute smoking causes a delay in myocardial relaxation, electronic cigarette use has no immediate
effects. Electronic cigarettes' role in tobacco harm reduction should be studied intensively in order to determine
whether switching to electronic cigarette use may have long-term beneficial effects on smokers' health.
Trial registration: C urrent C ontrolled Trials ISRC TN16974547
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Abstract
Background And Aims
Electronic cigarettes (e-cigarettes) are rapidly increasing in popularity. Two randomised controlled trials have suggested that ecigarettes can aid smoking cessation but there are many factors that could influence their real-world effectiveness. This study aimed to
assess, using an established methodology, the effectiveness of e-cigarettes when used to aid smoking cessation compared with
nicotine replacement therapy (NRT) bought over-the-counter and with unaided quitting in the general population.

Design And Setting
A large cross-sectional survey of a representative sample of the English population.

Participants
The study included 5863 adults who had smoked within the previous 12 months and made at least one quit attempt during that period
with either an e-cigarette only (n=464), NRT bought over-the-counter only (n=1922) or no aid in their most recent quit attempt (n=3477).

Measurements
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The primary outcome was self-reported abstinence up to the time of the survey, adjusted for key potential confounders including nicotine
1/2
dependence.
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Findings
E-cigarette users were more likely to report abstinence than either those who used NRT bought over-the-counter (odds ratio 2.23, 95%
confidence interval 1.70 to 2.93, 20.0% vs. 10.1%) or no aid (odds ratio 1.38, 95% confidence interval 1.08 to 1.76, 20.0% vs. 15.4%). The
adjusted odds of non-smoking in users of e-cigarettes were 1.63 (95% confidence interval 1.17 to 2.27) times higher compared with
users of NRT bought over-the-counter and 1.61 (95% confidence interval 1.19 to 2.18) times higher compared with those using no aid.

Conclusions
Among smokers who have attempted to stop without professional support, those who use e-cigarettes are more likely to report
continued abstinence than those who used a licensed NRT product bought over-the-counter or no aid to cessation. This difference
persists after adjusting for a range of smoker characteristics such as nicotine dependence.
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Editorial

Disruptive innovations: The rise of the electronic cigarette

Disruptive innovations and psychoactive substances
The history of psychoactive substances is replete with examples of technologies that change the production and consumption
of drugs, alcohol and tobacco. Business analysts use the term ‘disruptive innovation’ to describe innovations that lead to relatively
rapid and dramatic transformations in manufacture, marketing,
and consumer behaviour (Christensen, 2003). A classic instance is
the ‘Kodak moment’ when, with the rise of digital processes, photographic ﬁlm manufacturers were left with an obsolete technology.
But as we will suggest, disruption is far broader than the technical
impact of the innovation, for it has social ramiﬁcations affecting
a wide range of social groups. This is especially the case with psychoactive substances where innovations can challenge the position
of powerful groups and established wisdoms.
The invention and spread of alcohol distillation is one such
example of a disruptive innovation. Although distillation was
invented around the 1st century AD by Alexandrian chemists in
ancient Egypt, it is claimed that the distillation of spirit alcohol
dates to 13th century Bologna (Forbes, 1948). The use of this new
technology to produce ‘aqua vitae’ was opposed by the Church,
which warned Dominican priors to destroy or sell the equipment
(Wilson, 2006). However, the production of spirits spread slowly
to other parts of Europe. In the late 17th century the use of revolutionary new technology to produce gin in the Netherlands, and
the political and economic climate which led to its introduction
into England, resulted in a rapid rise in gin consumption. Gin was
not the ﬁrst spirit to appear in England but it was the ﬁrst to gain
widespread popularity and the ﬁrst to be produced using native raw
materials. Within the 30 years from 1700 to 1729, consumption of
gin rose from under half a gallon per person annually to around 1.3
gallons (Nicholls, 2009). The moral indignation regarding gin drinking is well illustrated by the eighteenth century engraver William
Hogarth’s depiction of Gin Lane – as contrasted with the robust good
health of the drinkers in Beer Street.
A major disruptive innovation for tobacco was the invention of
the cigarette rolling machine by James Bonsack in 1880. Prior to
this most tobacco was consumed by smoking in pipes, as snuff,
as chewing tobacco or as hand rolled cigarettes. A skilled hand
roller could make four cigarettes a minute. Bonsack’s machine could
make 200 a minute. The efﬁciency of the cigarette rolling machine
resulted in a surplus product and the development of the new arts of
product branding and marketing. The tobacco cigarette was an efﬁcient and convenient way of ingesting nicotine, and was viewed as

modern and glamorous in comparison with oral tobacco. By the
1920s cigarettes had overtaken all other ways of consuming
tobacco in the United States.
The rise of the electronic cigarette
The electronic cigarette is a new disruption for tobacco. Following the Chinese patent by Hon Lik in 2003, the Chinese company
Ruyan started manufacture and sale in 2004. The marketing of ecigarettes was introduced into Europe and North America around
2007–2008. There has been rapid uptake. US sales were valued
at $20m US in 2009, and doubled each year to over $1b in 2013
(Robehmed, 2013). It is estimated that there were seven million
users in Europe by 2012 (European Commission, 2012). The number
of electronic cigarette users in Britain has tripled since 2012, with
2.1 million users, of whom around 700,000 are now ex-smokers
(Action on Smoking and Health, 2014). Electronic cigarettes are
now the most common aid for smoking cessation in England, having
replaced nicotine replacement therapy and smoking cessation clinics (West, 2013). There is high awareness of electronic cigarettes
among cigarette smokers, and high levels of experimentation and
use (Polosa, Rodu, Caponnetto, Maglia, & Raciti, 2013). US stock
market analysts predict that given the right regulatory environment, electronic cigarette sales could well overtake conventional
cigarette tobacco sales within the next ten years (Wells Fargo,
2013). The last twelve months have seen declines in cigarette sales
volumes in the UK, North America and Europe, in part attributed
to secular decline, in part due to electronic cigarettes (Adelman &
Grainger, 2013).
Most electronic cigarettes comprise a nicotine cartridge, a battery and an atomiser. The nicotine cartridge contains nicotine
solution and a diluent such as propylene glycol or vegetable
glycol, and ﬂavourings. Smoked tobacco contains approximately
4000 chemical products, many of which are toxic. Most electronic
cigarettes are not free from trace substances (nor are medically
licensed nicotine replacement therapy products) but chemical
analysis of liquids and aerosols ﬁnds that trace constituents are
manifold times less present than in regular cigarettes and smoked
tobacco. There is no evidence that vaping (inhalation) produces
exposures to contaminants that would warrant health concerns by
the standards that are used to ensure safety of workplaces (Burstyn,
2014). In terms of a gradient of risk, electronic cigarettes are at the
low end close to NRT products, with smoked tobacco products at
the top end (Nutt et al., 2014).

http://dx.doi.org/10.1016/j.drugpo.2014.05.003
0955-3959/© 2014 Elsevier B.V. All rights reserved.
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Electronic cigarettes as a disruptive innovation
Electronic cigarettes are a major disruption for the tobacco
and pharmaceutical industries, governments and regulators, public health and tobacco control organisations, consumers, and for the
public view of nicotine.
The rapid growth in sales of electronic cigarettes was spurred
initially by products sold by small and medium sized electronic
cigarette companies and distributors (though originating from
large manufacturers in China). Declining cigarette sales, and competition from these cleaner products, present the possibility that
tobacco companies making cigarettes will be left not only with
a demonised product, but an increasingly unpopular one – their
‘Kodak moment’. Many tobacco companies have now purchased
electronic cigarette companies or are developing their own brands.
This includes establishing pharmaceutical or healthcare type subsidiaries to manufacture and market non-combustible nicotine
delivery devices. There are considerable uncertainties about how
this might develop, but one scenario is a potential transformation of
tobacco companies (in developed countries) into nicotine companies in the next two decades. Particularly problematic – and ironic
– for tobacco control organisations and public health experts is that
the tobacco industry now potentially has a solution to the problems
it has caused by selling tobacco cigarettes. An end to the tobacco
industry may be in sight, but not in the way hoped for by tobacco
control, which has sought an end to the industry.
Electronic cigarettes are a disruptive innovation for nation
states. The contest for ‘ownership’ of the ‘problem’ at international,
regional and national level revolves around the issue of how these
new products are to be deﬁned and regulated. Are they tobacco
products, hence to be included within the international Framework
Convention on Tobacco Control (FCTC) (WHO, 2003) and subject to
tobacco regulations? Are they a consumer product? Is nicotine a
drug that can be classed as a medicine (see Farsalinos & Stimson,
2013).
WHO wants them brought under the FCTC as tobacco products.
The USA Food and Drug Administration was barred from classifying
them as medicinal products but has recently proposed regulations
under which they will be ‘deemed’ to be tobacco products. Some
countries insist on pharmacy only sale, some require medicines
approval, some have banned them, and some allow sales of the
devices but not the nicotine solution. The draft EU Tobacco Products
Directive classed them as medicines, but this was rejected by the
European Parliament, and in the agreed Directive they are classed
as consumer products. The Department for Health for England and
the MHRA proposed to control them as medicines (MHRA, 2013)
though this position has been revised in light of the EU position.
Courts in six European countries have rejected government claims
that they are medicines (Farsalinos & Stimson, 2013).
Electronic cigarettes are disruptive for public health and tobacco
control organisations. The rapid uptake of electronic cigarettes has
been a consumer-led self-help public health movement (Stimson &
Costall, 2014) with no expenditure of healthcare resources, and has
been met with neglect and sometimes antipathy from many public health experts and tobacco control organisations who clearly do
not have ‘ownership’ of the innovation. The public health response
to regain ownership has coalesced around the precautionary principle. Hence the public health discourse has mainly focused on
potential use of e-cigarettes by young people, their potential as
a gateway to smoking, and fear that they might undermine the
‘de-normalisation’ of smoking by ‘re-normalising it’. Few public
health experts have been engaged in supporting and promoting
this grass roots movement, despite the fact that it accords with
one of the basic principles of public health as outlined in the WHO
Ottawa Charter for Health – that ‘Health promotion is the process
of enabling people to increase control over, and to improve, their

health. . .’ (WHO, 1986). As has been noted ‘This seems to be exactly
what electronic cigarette consumers are doing – taking control of
things that determine their health’ (Stimson, 2014).
In most countries electronic cigarettes are not covered by
smoke-free legislation since there is no combustion and there is
no smoke. There is minimal risk to bystanders from second-hand
exhalate (Burstyn, 2014; Polosa et al., 2013). Confusion reigns about
whether they ‘should’ or can be used in public places. In the United
Kingdom the British Medical Association (2013) and Public Health
Wales (Public Health Wales, 2013) want them to be included in
the ban on smoking in public places. The British Medical Journal
applauds former mayor Bloomberg’s ban on electronic cigarettes
in public places in New York (Godlee, 2014). Some public venues
– including transport companies, entertainment venues and public
houses – allow them and sell them. Others ban them on the grounds
that they are unhealthy and that they cannot be distinguished from
cigarettes, hence making smoking bans difﬁcult to enforce.
Electronic cigarettes are disruptive for consumers. Most
cigarette smokers want to stop smoking cigarettes, and most have
tried. Many smokers are dissatisﬁed with nicotine replacement
therapy products, and studies suggest problems with their effectiveness and acceptability for consumers (Kotz, Brown, & West,
2013; Moore et al., 2009). Electronic cigarette users like their product because it simulates the action of smoking, allows control of
dose (Polosa et al., 2013), and enables people who like nicotine or
are unable or unwilling to discontinue using it to still use nicotine
without the hazards associated with smoking. The products succeed because they are not perceived to be medical treatments for
smoking.
There is a new language – ‘vapers’ and ‘vaping’ rather than
‘smokers’ and ‘smoking’; ‘switching’ to a better nicotine product
rather than ‘quitting’. There is a growing vocal group of people
who self-identify as ‘vapers’. The attempt by governments and the
European Union to gain control of this new product through regulation resulted in strong opposition and advocacy by e-cigarette
consumers and vaping organisations across Europe (see e.g. Mabe,
2013). This had major impact on the debate within the European
legislative process. A new social movement has emerged around
vaping activism. This is a challenge for tobacco control organisations, who feared consumer engagement in the past, when the
main consumer groups were pro-smoking activists. Tobacco control organisations do not have a tradition of engaging with nicotine
users and they may have to accept that their long-standing suspicions of consumer groups need to be revised.
Finally, the adoption of electronic cigarettes disrupts popular
conceptions of nicotine as a drug. Nicotine was demonised along
with tobacco – indeed the two were seen as indistinguishable in
terms of harm (many medical practitioners falsely believe that
nicotine causes cancer (Patwardhan & Murphy, 2013). Separating
nicotine from tobacco brings to the fore questions of what kind
of drug this is, why people use it, and why people like it. It raises
issues about nicotine addiction as opposed to tobacco addiction: is
addiction to nicotine per se a ‘problem’ if it is not accompanied by
impairment, intoxication, harmful health consequences or harms
to others? If nicotine is a relatively benign drug on a par perhaps
with caffeine, if people ﬁnd it functionally useful and pleasurable,
what then would be the reasons – if any – to discourage its use?

Disruptive innovations challenge power and established
wisdom
Disruptive innovations lead to more than changes in industries
and consumer behaviour: they challenge existing power relationships and established wisdom, and are associated with changes
in attitudes as different groups vie for ownership of the issue in
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the public mind, from enthusiasm for new pleasures, to negative
fears for the health of the population and social condition (Berridge,
2013). There is interplay to position, and re-position, the new way
of using the substance, and whether its use is a ‘problem’. Claims
are made and contested by manufacturers, distributors, retailers,
consumers, social movements, the state, and professional organisations. How this will play out with respect to electronic cigarettes
is uncertain, but in terms of the historical use of tobacco and the
disease burden from smoking, the rise of the electronic cigarette
seems to be a game changer with potentially huge implications for
consumers, public health and industry.
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A B S T R A C T

Purpose: Electronic cigarettes (e cigarettes) are a new type of device that delivers vaporized
nicotine without the tobacco combustion of regular cigarettes. We sought to understand aware
ness of and willingness to try e cigarettes among adolescent males, a group that is at risk for
smoking initiation and may use e cigarettes as a “gateway” to smoking.
Methods: A national sample of 11e19 year old males (n
228) completed an online survey in
November 2011. We recruited participants through their parents, who were members of a panel of
U.S. households constructed using random digit dialing and addressed based sampling.
Results: Only two participants (< 1%) had previously tried e cigarettes. Among those who had not
tried e cigarettes, most (67%) had heard of them. Awareness was higher among older and non
Hispanic adolescents. Nearly 1 in 5 (18%) participants were willing to try either a plain or
ﬂavored e cigarette, but willingness to try plain versus ﬂavored varieties did not differ. Smokers
were more willing to try any e cigarette than nonsmokers (74% vs. 13%; OR 10.25, 95% CI 2.88,
36.46). Nonsmokers who had more negative beliefs about the typical smoker were less willing to
try e cigarettes (OR .58, 95% CI .43, .79).
Conclusions: Most adolescent males were aware of e cigarettes, and a substantial minority were
willing to try them. Given that even experimentation with e cigarettes could lead to nicotine
dependence and subsequent use of other tobacco products, regulatory and behavioral interven
tions are needed to prevent “gateway” use by adolescent nonsmokers. Campaigns promoting
negative images of smokers or FDA bans on sales to youth may help deter use.
Ó 2013 Society for Adolescent Health and Medicine. All rights reserved.
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IMPLICATIONS AND
CONTRIBUTION

Electronic cigarettes may
be a "gateway" to future
smoking. In this national
sample, most adolescent
males had heard of
electronic cigarettes, and
a substantial minority
were willing to try them.
Regulatory bodies and
health professionals who
work with adolescents
should monitor use of
this increasingly popular
nicotine delivery device.

Electronic cigarettes (e cigarettes) are battery operated
devices that are typically made to look and perform like
regular cigarettes. They contain an inhalation activated mecha
nism that heats liquid from a cartridge composed of humectants
and nicotine, although non nicotine e cigarettes are also avail
able. Users, sometimes called “vapers,” inhale the resulting
vapor. Safety data on e cigarettes are sparse and inconsistent
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[1,2], giving rise to considerable concern about the lack of quality
control in manufacturing [3]. The U.S. Food and Drug Adminis
tration (FDA) is working to regulate e cigarettes as tobacco
products [4], but regulations are not yet in place.
While fewer than 3% of American adults had used e cigarettes
as of 2010 [5], public interest is skyrocketing [6], and the popular
media (e.g., New York Times; Parade Magazine) has covered them
extensively [7,8]. Existing research suggests that smokers are more
likely than nonsmokers to try e cigarettes [5]. The most frequently
cited reason for use among “vapers” is to help them quit smoking
or reduce use of traditional cigarettes [9e11]. Given the unknown
long term consequences of e cigarette use and the lack of
comprehensive data on product safety or utility as a cessation aid,
the public health and tobacco control communities are both
strongly divided about whether e cigarettes are dangerous or
a promising harm reduction strategy for adult smokers [12e15].
Tobacco control advocates and researchers are also concerned
that e cigarettes could act as “gateway” devices, getting novice
users, particularly young people, addicted to nicotine and
encouraging future tobacco use [15]. Given that most tobacco use
begins during adolescence and males are more likely than
females to use tobacco products [16], we sought to understand
how male adolescents respond to e cigarettes. Because earlier
beliefs about a “typical smoker” are related to future use of
cigarettes by adolescents [17], we also wished to explore how
social images of smokers might inﬂuence willingness to try
a cigarette like product. No published studies we are aware of
have examined U.S. adolescent males’ views about e cigarettes.
We surveyed a national sample of males ages 11e19 to explore
their awareness of e cigarettes and their willingness to try them.
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differences between the 70% of sons who completed Wave 2
surveys and the 30% who did not in terms of: son’s race or
ethnicity; parent’s age, gender, marital status, or smoking status;
or the household’s income, urbanicity, or region. Sons who
completed the Wave 2 survey were less likely to have parents
who attended at least some college than sons who did not
complete the Wave 2 survey (56% vs. 69%, p .04).
Measures
Sons’ Wave 2 surveys assessed awareness of e cigarettes by
asking “Have you ever heard of electronic cigarettes, often called
e cigarettes?” (0
no, 1
yes). All sons then viewed a brief
informational statement about e cigarettes: “E cigarettes look
like regular cigarettes but they are different. They create a mist
that you breathe in like smoke, but they are not made of
tobacco.” We then asked “Have you ever seen someone using an
e cigarette?” (0
no, 1
yes) and “Have you ever used an
e cigarette?” (0 no, 1 yes).
Because e cigarettes are available in a variety of ﬂavors (plain
as well as candy or fruit ﬂavored), we assessed willingness to use
an e cigarette with two items: “If one of your best friends were to
offer you an e cigarette, would you try it?” and “If one of your best
friends were to offer you a ﬂavored e cigarette (chocolate, mint,
apple, etc.), would you try it?” Responses of “deﬁnitely not” or
“probably not” were coded as 0, and responses of “deﬁnitely yes”
or “probably yes” were coded as 1. For some analyses, we grouped
responses of willingness to try plain and ﬂavored e cigarettes to
create a variable for willingness to try any kind of e cigarette (0
no, 1 yes), such that ‘1’ included respondents who were willing
to try plain but not ﬂavored e cigarettes, ﬂavored but not plain
e cigarettes, or both kinds of e cigarettes.
We classiﬁed adolescent participants as nonsmokers (coded
as 0) if they responded “never, I am not a smoker” to the question
“How often do you smoke now?” We classiﬁed all other
responses (“less than once a month,” “at least once a month,” “at
least once a week,” and “at least once a day”) as indicating
smokers (coded as 1). The item “Do you think you will smoke
a cigarette in the next year?” assessed participants’ susceptibility
to cigarette use. We coded responses of “deﬁnitely not” or
“probably not” as 0 and responses of “deﬁnitely yes” or “probably
yes” as 1.
As described by the prototype/willingness model, adoles
cents’ willingness to engage in risky behaviors like smoking is
inﬂuenced by their self comparisons to a social image (or
prototype) of the kind of person who engages in that behavior
[20]. Thus, prior to asking participants about their awareness and
use of e cigarettes, we evaluated their smoker prototypes [21,22].
We instructed them to “Consider a typical person your age who
smokes. How would you describe this person using the following
characteristics?” For each of a set of eight adjectives, displayed in
a random order, participants responded on a 5 point scale from
“not at all” (coded as 1) to “very much” (5). We created a mean
score (range 1e5) for the four items that assessed positive
smoker prototypes (stylish, tough, cool, and independent;
alpha .79), and a mean score for the four items that assessed
negative smoker prototypes (unattractive, immature, inconsid
erate, and trashy; alpha .85).
Demographic characteristics included sons’ age, ethnicity
(Hispanic/Latino or not Hispanic/Latino), and race (white or non
white), as well as parents’ marital status, education, and smoking
habits. We classiﬁed parents as having “never or rarely smoked”

Methods
Participants
Parents and their adolescent sons participated in an online,
two wave survey on adolescent health described in detail by
Reiter et al [18]. In brief, a survey company constructed a national
panel of U.S. households by using probability sampling,
a combination of list assisted, random digit dialing and address
based sampling to reach cell phone only households [19]. The
survey company then randomly sampled panel members who
were parents with sons ages 11e17 years. In August and
September 2010, parents and sons completed the online Wave 1
survey. We re contacted these parents and sons in November
2011 to participate in the present survey (i.e., Wave 2). Four
parents indicated that their sons were 11 years old at Wave 2,
suggesting that the son’s age documented in the panel proﬁle or
Wave 2 survey was off by a year. In exchange for participation,
parents received 1,000 points (worth about $1) that they could
later redeem for small cash payments. Households without
Internet access received laptops and free Internet access. Sons
received 10,000 points (worth about $10) for completing the
Wave 2 survey. The Institutional Review Board at the University
of North Carolina approved the study.
The survey company sent e mail invitations to participate in
the study to 421 parents who participated in the Wave 1 survey.
Three reminder e mails were sent to parents between Waves 1
and 2 to maximize participation at Wave 2. Only the Wave 2
survey included items about e cigarettes. Of the 327 parents
(78%) who completed the Wave 2 surveys, 228 (70%) had
adolescent sons who also completed surveys. There were no
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(smoked less than 100 cigarettes in their lifetimes), being
“former smokers” (smoked more than 100 cigarettes in their
lifetimes but not current smokers), or being “current smokers”
(smoke cigarettes some days or every day). We also collected
data on household characteristics: income, urbanicity (as
described by the Census Bureau deﬁnition of metropolitan
statistical areas, http://factﬁnder.census.gov/home/en/epss/
glossary_r.html), and region of residence (Northeast, Midwest,
South, and West). All demographic characteristics (except son’s
age and son’s smoking status) used data collected at Wave 1.
The complete parent and son surveys are available online at
http://www.unc.edu/wntbrewer/hpv.htm.

Table 1
Demographic characteristics (n

228)
n (%)

Adolescent males
Age, mean (SD)
Race
White
Non-white
Ethnicity
Hispanic/Latino
Non-Hispanic/Latino
Smoking status
Nonsmoker
Smoker
Positive smoker prototype, mean (SD)a
Negative smoker prototype, mean (SD)b
Will smoke in the next year
No
Yes
Tried an e-cigarette
No
Yes
Parent
Age
< 45 years
 45 years
Gender
Female
Male
Marital status
Married/living with partner
Other
Education
High school or less
Some college or more
Smoking status
Never or rarely smoked
Former smoker
Current smoker
Households
Annual income
< $60,000
 $60,000
Urbanicity
Rural
Urban
Region of residence
Northeast
Midwest
South
West

Data analyses
Among sons without past use of e cigarettes, we examined
bivariate correlates of awareness of and willingness to try any
kind of e cigarette (plain, ﬂavored, or both) using logistic
regression. All correlates identiﬁed as statistically signiﬁcant
(p < .05) in bivariate analyses were included in a multivariate
model. For willingness to try e cigarettes, we repeated the
multivariate analysis restricted to nonsmokers. We analyzed data
with SPSS version 17.0 (SPSS Inc., Chicago, IL). Statistical tests
were two tailed with a critical alpha of .05.
Results
Participants
Adolescents’ mean age was 15.1 years (Table 1). Most were
nonsmokers (91%), white (80%), and lived in urban areas (84%).
About half of parents reported a household income of less than
$60,000 (48%). Most parents had never or rarely smoked (43%) or
were former smokers (41%).
Use of e cigarettes
Only 2 of 228 adolescents (< 1%) had previously tried an
e cigarette. Both of these participants also smoked regular
cigarettes. We excluded these two adolescents from subsequent
analyses.
Awareness of e cigarettes

15.1 (2.1)
182 (80)
46 (20)
38 (17)
190 (83)
207
21
1.7
3.2

(91)
(9)
(.8)
(1.1)

208 (91)
20 (9)
226 (99)
2 (1)

140 (61)
88 (39)
119 (52)
109 (48)
181 (79)
47 (21)
100 (44)
128 (56)
97 (43)
94 (41)
37 (16)

110 (48)
118 (52)
37 (16)
191 (84)
41
60
86
41

(18)
(26)
(38)
(18)

a
Mean rating of the typical smoker on these characteristics: stylish, tough,
cool, and independent. Range: not at all (coded as 1) very much (5).
b
Mean rating of the typical smoker on these characteristics: unattractive,
immature, inconsiderate, and trashy. Range: not at all (coded as 1) very much (5).

The majority of adolescents (67%) had heard of e cigarettes
(Table 2). In bivariate analyses, older adolescents were more
likely to be aware of e cigarettes (Table 2). About three out of four
participants ages 14e16 and 17e19 were aware (72% and 76%,
respectively) compared to half (52%) of those 11e13 years old.
Hispanic/Latino males were less likely to be aware of e cigarettes
than those of other ethnicities (50% vs. 71%), and white males
were more likely to be aware of e cigarettes than were other
races (71% vs. 53%). Sons of parents with greater than high school
education were less likely to be aware of e cigarettes (61% vs.
76%), as were sons living in urban versus rural areas (64% vs.
83%). Neither parents’ nor sons’ smoking status was correlated
with having heard of e cigarettes.
In the multivariate model of sons’ awareness, only age and
Hispanic ethnicity remained statistically signiﬁcant. Participants
ages 14e16 were more likely to have heard of e cigarettes (OR
2.12, 95% CI 1.06, 4.26) compared to participants ages 11e13, as
were participants ages 17e19 (OR 2.61, 95% CI 1.21, 5.64).

Hispanic participants were less likely to be aware of e cigarettes
(OR .44, 95% CI .21, .95).
Willingness to try e cigarettes
A substantial minority of adolescent boys (18%) were willing
to try an e cigarette if it was offered by one of their best friends:
13% were willing to try a plain e cigarette, and an additional 5%
were willing to try ﬂavored e cigarettes or both kinds. The same
proportion of respondents were willing to try plain e cigarettes
or to try ﬂavored e cigarettes (p
.15). In bivariate analyses,
adolescent males ages 17e19 were more willing to try an
e cigarette compared to their 11e13 year old counterparts (29%
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Table 2
Correlates of awareness of e-cigarettes (n

Overall
Adolescent males’ characteristics
Age
11 13 years (Ref)
14 16 years
17 19 years
Hispanic/Latino
No (Ref)
Yes
Race
Non-white (Ref)
White
Smoking status
Nonsmoker (Ref)
Smoker
Positive smoker prototypea
Negative smoker prototypeb
Parents’ characteristics
Age
< 45 years (Ref)
 45 years
Gender
Female (Ref)
Male
Marital status
Other (Ref)
Married
Education
High school or less (Ref)
Some college or more
Smoking status
Never or rarely smoked (Ref)
Former smoker
Current smoker
Household characteristics
Annual income
< $60,000 (Ref)
 $60,000
Urbanicity
Rural (Ref)
Urban
Region
Northeast (Ref)
Midwest
South
West

147

226)
Number aware of e-cigarettes/total number
in category (%)

Bivariate

n

(%)

OR

(95% CI)

OR

(95% CI)

152/226

(67)

33/64
66/92
53/70

(52)
(72)
(76)

1
2.34
2.93

(1.22, 4.65)*
(1.41, 6.10)**

1
2.12
2.61

(1.06, 4.26)*
(1.21, 5.64)*

133/188
19/38

(71)
(50)

1

24/45
128/181

(53)
(71)

1
2.11

(1.08, 4.12)*

137/207
15/19

(66)
(79)

1
1.92
.78
.79

(.61, 5.99)
(.55, 1.09)
(.62, 1.02)

89/138
63/88

(64)
(72)

1
1.39

(.78, 2.48)

78/118
74/108

(66)
(69)

1
1.12

(.64, 1.95)

30/47
122/179

(64)
(68)

1
1.21

(.62, 2.38)

75/99
77/127

(76)
(61)

1
.49

(.28, .88)*

61/97
63/92
28/37

(63)
(68)
(76)

1
1.28
1.84

(.70, 2.34)
(.78, 4.32)

71/109
81/117

(65)
(69)

1
1.20

(.69, 2.10)

30/36
122/190

(83)
(64)

1

32/41
41/60
55/84
24/41

(78)
(68)
(65)
(59)

1

Multivariate

1
.41

(.20, .84)*

.44

(.21, .95)*

1
1.87

(.92, 3.78)

1
.59

(.31, 1.10)

.54

(.20, 1.43)

1
.36

(.14, .91)*

.61
.53
.40

(.24, 1.52)
(.22, 1.27)
(.15, 1.04)

Note. Analyses excluded two adolescents who had previously used e-cigarettes. Multivariate model contains all correlates statistically signiﬁcant (p < .05) in bivariate
models.
CI conﬁdence interval; OR odds ratio; Ref reference category.
* p < .05.
** p < .01.
a
Mean rating of the typical smoker on these characteristics: stylish, tough, cool, and independent. Range: not at all (coded as 1) very much (5).
b
Mean rating of the typical smoker on these characteristics: unattractive, immature, inconsiderate, and trashy. Range: not at all (coded as 1) very much (5).

vs. 11%) (Table 3). The small number of adolescent males who
smoked were much more willing to try e cigarettes (74% vs. 13%)
than the remaining respondents. However, sons of parents who
were current smokers were less willing compared to sons of
parents who had never or rarely smoked (5% vs. 22%). Sons living
in households with annual incomes of $60,000 or more were also
less likely to be willing to try an e cigarette (13% vs. 24%).
Participants willing to try e cigarettes had less negative beliefs
about the typical smoker (mean negative prototype 2.65 vs.
3.35). Prior awareness of e cigarettes was not associated with
willingness to use them (p .38).

Only sons’ smoking status remained statistically signiﬁcant in
the multivariate model (OR 10.25, 95% CI 2.88, 36.46). However,
when we excluded sons who smoked (n 19) from the model,
only endorsement of negative smoker prototypes was statisti
cally signiﬁcant. That is, willingness to try e cigarettes was
associated with less negative beliefs about the typical smoker
(mean negative prototype 2.83 vs. mean 3.39, OR .58, 95% CI .43,
.79). When negative beliefs were dichotomized using a median
split, the association held. More adolescents below or at the
median of negative beliefs were willing to try an e cigarette
compared to adolescents above the median (24% vs. 12%, p .02).
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Table 3
Correlates of willingness to try an e-cigarette (plain or ﬂavored) (n

Overall
Adolescent males’ characteristics
Age
11 13 years (Ref)
14 16 years
17 19 years
Hispanic/Latino
No (Ref)
Yes
Race
Non-white (Ref)
White
Smoking status
Nonsmoker (Ref)
Smoker
Positive smoker prototypea
Negative smoker prototypeb
Awareness of e-cigarettes
Not aware
Aware
Parents’ characteristics
Age
< 45 years (Ref)
 45 years
Gender
Female (Ref)
Male
Marital status
Other (Ref)
Married
Education
High school or less (Ref)
Some college or more
Smoking status
Never or rarely smoked (Ref)
Former smoker
Current smoker
Household characteristics
Annual income
< $60,000 (Ref)
 $60,000
Urbanicity
Rural (Ref)
Urban
Region
Northeast (Ref)
Midwest
South
West

226)

Number willing to try an e-cigarette/total number
in category (%)

Bivariate

n

(%)

OR

41/226

(18)

7/64
14/92
20/70

(11)
(15)
(29)

1
1.46
3.26

(.55, 3.85)
(1.27, 8.35)*

34/188
7/38

(18)
(18)

1
1.02

(.42, 2.52)

8/45
33/181

(18)
(18)

1
1.03

(.44, 2.42)

27/207
14/19

(13)
(74)

1
18.67
1.18
.58

Multivariate
(95% CI)

(6.22, 55.98)***
(.79, 1.77)
(.43, .79)**

11/74
30/152

(15)
(20)

1
1.41

26/138
15/88

(19)
(17)

1

23/118
18/108

(19)
(17)

1

12/47
29/179

(26)
(16)

1

20/99
21/127

(20)
(17)

1

21/97
18/92
2/37

(22)
(20)
(5)

1

26/109
15/117

(24)
(13)

1
.47

(.23, .94)*

6/36
35/190

(17)
(18)

1
1.13

(.44, 2.92)

6/41
12/60
17/84
6/41

(15)
(20)
(20)
(15)

1
1.46
1.48
1

(.50, 4.26)
(.54, 4.09)
(.29, 3.40)

OR

1
1.16
1.46

1
10.25

(95% CI)

(.42, 3.16)
(.49, 4.32)

(2.88, 36.46)***

.74

(.52, 1.05)

.85
.28

(.38, 1.89)
(.06, 1.38)

(.66, 3)

.89

(.44, 1.78)

.83

(.42, 1.63)

.56

(.26, 1.21)

.78

(.40, 1.54)

.88
.21

(.43, 1.78)
(.05, .93)*

1

1
.72

(.33, 1.60)

Note. Analyses excluded two adolescents who had previously used e-cigarettes. Multivariate model contains all correlates signiﬁcant (p < .05) in bivariate models.
CI conﬁdence interval; OR odds ratio; Ref reference category.
* p < .05.
** p < .01.
*** p < .001.
a
Mean rating of the typical smoker on these characteristics: stylish, tough, cool, and independent. Range: not at all (coded as 1) very much (5).
b
Mean rating of the typical smoker on these characteristics: unattractive, immature, inconsiderate, and trashy. Range: not at all (coded as 1) very much (5).

Discussion

product [5,7,8] or to the rise in e cigarette promotion in the past
2 years [6,16]. For example, e cigarettes are advertised exten
sively online, and disposable e cigarettes are now sold in many
convenience stores and gas stations. Our ﬁndings may also reﬂect
higher awareness among adolescents than adults.
Within our sample, older adolescents were more likely to be
aware of e cigarettes than younger adolescents, while Hispanic
adolescents were less likely to be aware compared to their

Although few adolescent males in our national sample had
tried e cigarettes, around two thirds were aware of them. This
ﬁgure is much higher than expected, given that only 32% of
adults in a national sample were aware of e cigarettes as of 2010
[5]. The high rate of awareness in our sample may reﬂect the
increasing popularity of and media attention given to the
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non Hispanic counterparts. This pattern could reﬂect greater
awareness of or exposure to all nicotine and tobacco products.
Cigarette smoking rates increase with age throughout adoles
cence, and Hispanic young adults are less likely to smoke than
white young adults [16].
Consistent with ﬁndings on adolescent males’ susceptibility
to regular cigarettes, nearly 1 in 5 adolescent males in our study
were willing to try either a plain or ﬂavored e cigarette if one of
their best friends offered it; willingness to try plain versus
ﬂavored varieties did not differ. This preliminary ﬁnding suggests
that, at present, candy or fruit ﬂavors do not increase the
attractiveness of e cigarettes to adolescents. However, before
their ban by the FDA in 2009 [23], ﬂavored non electronic ciga
rettes were particularly popular among youth smokers
compared to adult smokers, in part due to youth targeted
advertising [24]. Future marketing of ﬂavored e cigarettes
toward young people could increase the appeal of the product
relative to unﬂavored e cigarettes.
Being a smoker was the strongest predictor of willingness to
try an e cigarette. Even after controlling for other statistically
signiﬁcant correlates, the odds of a smoker being willing to try an
e cigarette were 10 times the odds of a nonsmoker. This pattern
is consistent with survey data showing that most adult e cigarette
users are or were smokers [5]. Because adolescent smokers
exhibit more sensation seeking than nonsmokers [25], smokers
may be more willing to try new, potentially risky behaviors, such
as e cigarette use, than their nonsmoking counterparts. Alterna
tively, both smoking and nonsmoking adolescents might view
e cigarettes as similar, or even equivalent, to regular cigarettes.
Thus, if they have already used one product, they are willing to try
the other. Similar to adult smokers, young smokers may also be
attracted to e cigarettes because they view them as a tool to quit
smoking, an option for using nicotine in places where smoking is
banned, or a less unpleasant version of regular cigarettes [9,26].
When we removed smokers from analyses, the only predictor
of willingness to try an e cigarette in multivariate analyses was
smoker prototype. Speciﬁcally, having more negative beliefs
about the typical smoker was associated with lower willingness.
According to the prototype/willingness model, risky behavior,
particularly among adolescents, is driven by a combination of
reasoned cognitions and social reactions [20]. One assumption of
the model is that adolescents associate risk behaviors with
speciﬁc social images (also called prototypes) of a person who
engages in that behavior. Comparing themselves to that social
image inﬂuences their willingness and behavior. Thus, associ
ating oneself with positive images of smokers should predict
future smoking behavior, as has been found in longitudinal
studies [17]. Our ﬁndings are consistent with the prototype/
willingness model. Believing that smokers were unattractive,
immature, inconsiderate, or trashy was associated with reduced
interest in trying e cigarettes, possibly because respondents
viewed e cigarettes as similardor even the samedas regular
cigarettes. Thus, they were less willing to try a product that they
associated with these negative prototypes. In line with the
prototype/willingness model and given that teenagers are
already inﬂuenced by images of smoking in the media [27],
our ﬁndings suggest that presenting negative portrayals of
smokers could potentially discourage nonsmokers from trying
e cigarettes.
Although willingness to use e cigarettes among non
smokers was lower than among smokers, even minimal
interest among this population is concerning, given that most
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adolescent males are nonsmokers [16]. Furthermore, nicotine
dependence can start to occur within weeks of occasional
tobacco use [28], so even brief experimentation with nicotine
containing e cigarettes could bolster adolescents’ interest in
using other tobacco products.
Because this study was cross sectional, we were not able to
assess whether attitudes about smokers inﬂuenced willingness
to try e cigarettes or vice versa. Moreover, we could not address
whether participants’ attitudes and behaviors changed over
time. Another limitation is that we asked participants about their
willingness to try “an e cigarette” and “a ﬂavored e cigarette”
without specifying that the former question referred to regular,
unﬂavored e cigarettes. We also did not ask e cigarette users
about the duration or frequency of their use or whether they
began using e cigarettes prior to initiating smoking regular
cigarettes. However, the small number of respondents (n 2) in
this group and our study’s cross sectional design would prevent
us from examining the “gateway” hypothesis in any case.
Participants self reported their smoking and e cigarette use, but
adolescents’ self reported use of regular cigarettes is largely
consistent with the results of serum cotinine testing [29].
Although we examined predictors of self reported intention,
rather than behavior, this choice is appropriate for studying early
adoption of new behaviors [30]. The study beneﬁted from the use
of a national sample, which increases our conﬁdence that the
ﬁndings may generalize to other U.S. adolescent males.
Should additional studies replicate our ﬁndings of high level
of awareness and moderate willingness to try e cigarettes among
adolescent males, the FDA should evaluate devoting regulatory
resources toward preventing youth from initiating use. Speciﬁ
cally, we believe that the FDA should consider implementing
a ban on the sale of e cigarettes to minors and monitoring
advertisements, particularly those for ﬂavored e cigarettes, to
ensure that they do not target youth. As e cigarette research
continues, it will be important to track the number of youth who
initiate e cigarette use as a precursor to smoking.
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a b s t r a c t
The rapid growth in the use of electronic cigarettes has been accompanied by substantial discussions by
governments, international organisations, consumers and public health experts about how they might
be regulated. In the European Union they are currently regulated under consumer legislation but new
legislation will regulate them under the Tobacco Products Directive. However, several countries have
sought to regulate them under medicines regulations. These claims have been successfully challenged in
6 court cases in European states. Under European legislation a product may be deemed to be a medicine
by function if it is used in or administered to human beings either with a view to restoring, correcting or
modifying physiological functions by exerting a pharmacological, immunological or metabolic action, or
to making a medical diagnosis. It is a medicine by presentation if it is presented (e.g. by a manufacturer
or distributor) as having properties for treating or preventing disease in human beings. We assess the
legal and scientiﬁc basis for the claim that electronic cigarettes should be regulated as medicines. We
conclude that they are neither medicine by function nor necessarily by presentation The main reason for
their existence is as a harm reduction product in which the liking for and/or dependence on nicotine is
maintained, and adoption of use is as a substitute for smoking and not as a smoking cessation product.
In reality, they are used as consumer products providing pleasure to the user. They are not used to
treat nicotine addiction or other disease, but to enable continued use of nicotine. Their use is adjusted
individually by each consumer according to his or her perceived pleasure and satisfaction. Gaps in current
regulation regarding safety and quality can be met by tailored regulations.
© 2014 Elsevier B.V. All rights reserved.

Introduction
Electronic cigarettes have been gaining in popularity in recent
years. First introduced into many counties around 2006, there has
been a rapid rise in sales: in the US for example sales were valued
at $20m US in 2009, and have more than doubled each year to over
$1b in 2013 (Natalie Robehmed, 2013). According to Eurobarometer data from 2012, it is estimated that there are seven millions
users in Europe (European Commission, 2012a). They can be considered tobacco harm reduction products, in that they provide an
alternative less harmful product to tobacco cigarettes (Rodu, 2011).
As in any other kind of harm reduction approach, tobacco harm
reduction is appropriate for smokers who want to give up smoking
but ﬁnd it hard to give up nicotine due to the limited efﬁcacy and
appeal of currently approved therapeutic options to treat nicotine

∗ Corresponding author. Tel.: +44 020 8332 2127.
E-mail address: gerry.stimson@gmail.com (G.V. Stimson).

and cigarette dependence. Moreover, there is a substantial proportion of smokers who are unwilling to be deprived of the positive
experience of nicotine or the act of using cigarettes but would prefer
an alternative product to maintain perceived pleasure but reduce
harm (Bell, 2013; Britton & Edwards, 2008).
Current medications consist of nicotine replacement therapies
(NRT – mostly in the form of gums and patches), oral medications
(bupropion and varenicline) and psychological support. The efﬁcacy of these medicinal products is disappointing. In randomized
controlled trials, NRTs have a 1-year success rate of approximately
7%, which is much less when psychological support is not included
(Moore et al., 2009). In cohort studies of real world quit attempts
over-the-counter use NRT in self-initiated quit attempts confers no
advantage over stopping without any aid (Kotz, Brown, & West,
2014). There is no evidence for the effect of NRT at a population
level. The efﬁcacy of oral medications is lower than 20% even in
well-designed medical studies (Rigotti et al., 2009), while in everyday clinical practice it is considerably lower (Casella, Caponnetto, &
Polosa, 2010). Moreover, oral medications are hindered by serious

http://dx.doi.org/10.1016/j.drugpo.2014.03.003
0955-3959/© 2014 Elsevier B.V. All rights reserved.
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adverse neuropsychiatric effects (Hays & Ebbert, 2010). As a result,
the majority of smokers are unable to quit smoking with currently
available methods. Additionally, those who want to continue experiencing the positive effects of the smoking habit are unlikely to use
any kind of medication since these do not substitute the pleasure
perceived from smoking.
Electronic cigarettes consist of a lithium battery, an atomizer,
and a ﬂuid ﬁlled cartridge. There is no tobacco and no combustion.
The atomizer comprises of a storage part for liquid, a resistance and
a wick. The liquid evaporates when heated, by activating the battery
part of the device which delivers electrical current to the resistance.
There is a huge variability of electronic cigarette devices: small “ﬁrst
generation” devices which look similar to a tobacco cigarette, second generation devices which do not resemble cigarettes and are
ﬁlled by the user and third generation devices which incorporate
adjustable electronic circuits that affect taste and performance. The
liquid in electronic cigarettes contains nicotine, propylene glycol or
vegetable glycerin, and ﬂavorings. There is a large choice of electronic cigarette liquids, with a wide range of ﬂavorings and nicotine
levels from 0 up to 36 mg/ml (and more in some cases). Electronic
cigarettes are used similarly to tobacco cigarettes: the user takes
puffs of aerosol (instead of smoke) and exhales visible aerosol (that
resembles smoke in appearance). The difference with electronic
cigarettes is that, instead of combustion which produces the smoke
in tobacco cigarettes, the aerosol (commonly referred to as “vapor”)
is produced by heating the liquid at 5–10 times lower temperatures
compared to tobacco cigarettes (Laugesen, 2009).
The introduction of electronic cigarettes has led to considerable uncertainty as to how the devices and their contents should
be regulated. In the European Union they are currently covered
by 17 EU directives and regulations covering for example general
product safety, packaging and labeling, chemical safety, electrical
safety and weights and measures. Under new legislation which will
take effect in 2016, they will be regulated under the Tobacco Products Directive. Several governments, including the UK, Sweden,
Germany and Greece have proposed that they should be regulated
as medical products and devices. Medicinal regulation was proposed in the draft European Tobacco Products Directive (European
Commission, 2012b) but this was rejected by the European Parliament in favor of a consumer model of regulation. According to
a brieﬁng from the Library of the European Parliament (Library of
the European Parliament, 2013), there have been 6 court cases successfully challenging the classiﬁcation of electronic cigarettes as
medicinal products (1 in USA, 1 in Estonia, 1 in the Netherlands
and 3 in Germany), and additionally a recent case in Hungary. In all
these cases, the court rulings prohibited the regulation of electronic
cigarettes as medications.
In this commentary we examine the legal and scientiﬁc basis
for the claim that they are medicines. The commentary originated
in expert testimony by one of the authors (KF) to the Court of
the 2nd and 3rd district of Budapest, Hungary. The Hungarian
Customs seized nicotine-containing products and subsequently an
electronic cigarette vendor was prosecuted for violating laws of
medicines policy. The Hungarian court ruling determined that electronic cigarettes cannot be classiﬁed as medicines.

Legal perspective
According to Article 1 of the Directive 2004/27/EC of the European
Parliament and of the Council (31 March 2004), a medicinal product is: (a) any substance or combination of substances which may
be used in or administered to human beings either with a view to
restoring, correcting or modifying physiological functions by exerting a pharmacological, immunological or metabolic action, or to
making a medical diagnosis, or (b) any substance or combination
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of substances presented as having properties for treating or preventing disease in human beings. The ﬁrst part deﬁnes the medicinal
product by function, i.e. when the product has speciﬁc physiologic
functions on the human organism, while the second part deﬁnes
the medicinal product by presentation, i.e. when the product is presented by the manufacturer as having medicinal properties, for
example if a manufacturer of a nicotine containing product claims
that the product can be used in the treatment of tobacco addiction.
Deﬁning medicinal products by function
The European Union directive makes a very broad and generalized deﬁnition of a medicinal product by function. There are
many daily activities and products which exert physiological functions. For example, water intake induces signiﬁcant hormonal and
metabolic changes to the human organism, such as interference
with the production of aldosterone and anti-diuretic hormone and
elevation of urine output by the kidneys. Salt intake has several
metabolic and hormonal effects as well as effects in the regulatory system of the volume status and in kidney function. Coffee,
other common beverages and energy drinks also have physiological
effects on the human body (in fact, some of these products may have
effects very similar to smoking). Eating and physical activity have
signiﬁcant physiological effects (such as elevation of heart rate and
blood pressure and changes in hormonal status). Smoking tobacco
cigarettes or using any other form of tobacco (hookah, chewable
tobacco, snus) also has physiological effects on the human body.
In general, every daily activity of humans has signiﬁcant effects
and induces changes to the human organism. It is irrational to
accept that physiological alterations in the human body are produced only by medications, since none of the above-mentioned
products or activities is medicinal by nature or by deﬁnition. Therefore, we suggest that in order for a substance to be considered as
medicinal product by function, it should exert physiological effects
above or more intense from what is expected from common daily
activities and the use of common products. This has been specifically mentioned in the Court of Justice of the European Union in
Commission v Germany, stating that: “[. . .] the product concerned,
whose effect on physiological functions is no more than the effects
of a foodstuff consumed in a reasonable quantity may have on those
functions, does not have a signiﬁcant effect on the metabolism and
cannot, therefore, be classiﬁed as a product capable of restoring,
correcting or modifying physiological functions within the meaning of the second subparagraph of Article 1(2) of Directive 2001/83”
(Judgment of the Court, 2007).
Nicotine in tobacco and electronic cigarettes
Liquids used in electronic cigarettes may contain nicotine. Nicotine in these products comes from tobacco leaves and is not
produced synthetically. Although synthetic production of nicotine
is feasible, to the best of our knowledge no companies currently
produce nicotine synthetically because it is signiﬁcantly more
expensive than extracting it from tobacco. The chemical molecule
of nicotine in electronic cigarette cartridges is identical to the nicotine present in tobacco leaves. The only process that takes place is
the removal of impurities and other chemicals present in tobacco
leaves, which means that a cleaner form of nicotine is prepared.
Additionally, nicotine is present in other plants, such as eggplants (aubergine), cauliﬂower, tomatoes and potatoes (Domino,
Hornbach, & Demana, 1993). This was probably the main reason
why a study on 800 people by the Centers for Disease Control (CDC)
in the US found that all participants had detectable cotinine levels in their blood, irrespective of their smoking status (Centers for
Disease Control and Prevention, 1993). Nicotine present in electronic cigarettes is identical in nature and molecular composition
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to the nicotine present in tobacco cigarettes and in other food products, making it contradictory from a legal perspective to deﬁne it
as a medication in one case (electronic cigarette) and a consumer
product in the other case (tobacco).
Nicotine effects from electronic cigarette use
It might be possible to consider nicotine in electronic cigarettes
as a medication if nicotine uptake and subsequent effects were
much more intense compared to tobacco cigarettes. However,
evidence from a variety of studies evaluating older electronic
cigarette devices showed that nicotine absorption from electronic
cigarettes is lower than from tobacco (Nides, Leischow, Bhatter,
& Simmons, 2014; Vansickel, Cobb, Weaver, & Eissenberg, 2010).
Recently, Farsalinos et al. (2014) evaluated the efﬁcacy of new generation devices in nicotine delivery. They found that by using an
18 mg/ml nicotine-containing liquid (which is the most popular
nicotine “strength” available in the market) the user cannot get
the same amount of nicotine compared to a tobacco cigarette. In
reality, smoking one cigarette in 5 min leads to almost 3 times
higher blood levels of nicotine compared to using a new-generation
electronic cigarette device. Users had to use the new-generation
device continuously for 35 min in order to get similar nicotine levels to that from smoking one tobacco cigarette for 5 min, while for
ﬁrst generation devices nicotine delivery was even less efﬁcient.
Results indicated that users probably need nicotine at levels of
50 mg/ml in liquids in order to approximate the amount of nicotine delivered from a tobacco cigarette. Similar ﬁndings, indicating
low nicotine-delivery from electronic cigarettes were observed by
another research group (Dawkins & Corcoran, 2014). Therefore,
the effects of nicotine from an electronic cigarette are lower than
the “normal daily activity” (which is the legal characterization of
smoking), due to lower levels absorbed to the blood stream.
Electronic cigarettes and quitting smoking
Another possibility for considering electronic cigarettes as medications from a legal perspective would be if they were used as
a short-term method to quit smoking or as a method to gradually reduce and ﬁnally eliminate nicotine use and dependence. In
this way, they would be used to treat nicotine addiction. This is
the way that NRTs are used. The purpose of using pharmaceutical
nicotine gums and patches is to gradually reduce nicotine intake
until the user completely eliminates its intake. Moreover, according to the Summary of Product Characteristics (SPC) of NRTs in most
countries, use of these products should be limited to three months,
although there is considerable discussion about their long term use
(National Institute for Health and Care Excellence, 2013).
Studies of electronic cigarette consumers show that only a
very small minority is able or willing to eliminate nicotine use,
even after several months of continuous use (Dawkins, Turner,
Roberts, & Soar, 2013; Etter & Bullen, 2011; Farsalinos, Romagna,
Tsiapras, Kyrzopoulos, & Voudris, 2013; Farsalinos, Romagna,
Tsiapras, Kyrzopoulos, Spyrou, et al., 2013). In two of the studies (Farsalinos, Romagna, Tsiapras, Kyrzopoulos, & Voudris, 2013;
Farsalinos, Romagna, Tsiapras, Kyrzopoulos, Spyrou, et al., 2013),
only 4.5% and 3.0% of consumers were using zero nicotine liquids
after 8 and 12 months of daily electronic cigarette use respectively.
Studies of consumers have shown that electronic cigarettes are
used as a long term habit (Dawkins et al., 2013; Etter & Bullen,
2011; Farsalinos, Romagna, Tsiapras, Kyrzopoulos, & Voudris, 2013;
Farsalinos, Romagna, Tsiapras, Kyrzopoulos, Spyrou, et al., 2013)
that substitutes (partially or completely) for smoking and are not
used with the intention to quit nicotine or as a smoking cessation
medication. Instead of treating, electronic cigarettes maintain and
satisfy the consumer’s liking for and/or dependence to nicotine;

the advantage of using electronic instead of tobacco cigarettes is
solely attributed to receiving nicotine from a less harmful product,
by avoiding the products of combustion and the toxins released
in tobacco smoke. This cannot be a reason to justify characterization as a medicinal product, in the same way that low-fat milk is
not considered a medicinal product just because it is less harmful
compared to full-fat milk. This is in direct contrast to pharmaceutical NRTs which are speciﬁcally marketed and approved to be used
as smoking cessation products and with the purpose to gradually
reduce nicotine craving and intake until the user entirely quits
taking any nicotine.
Deﬁning medicinal products by presentation
According to the European Directive 2004/27/EC, a product can
be considered medication if it is presented as having properties for
treating or preventing disease in human beings. In practice, this
claim is not made by most electronic cigarette makers and distributors. Electronic cigarettes are mainly marketed by the industry as
alternative-to-smoking products, and not as products having therapeutic properties or for treating smoking and nicotine addiction.
We cannot exclude the possibility that a company may promote
these products as smoking cessation tools for marketing purposes.
However, this cannot be a reason to consider them all as medicinal products because there must be deﬁnite proof that they have
therapeutic properties. Such cases should be more appropriately
considered legally as misleading marketing or advertising rather
than proof that electronic cigarettes are medications. Paradoxically, the European Directive allows the possibility to characterize
electronic cigarettes as medication simply by claiming therapeutic properties (smoking cessation can be considered a therapeutic
claim). This is a legal argument that would prevent someone from
making arbitrary and misleading claims, unless the product undergoes the full testing requested by the medicinal legislation. The
complete substitution of smoking with electronic cigarette use
is obviously a desired consequence, but scientiﬁcally it cannot
be considered by itself justiﬁcation to classify them as medications.
From a scientiﬁc perspective, there are no long-term studies evaluating whether electronic cigarette use has any beneﬁcial
health effects to humans (apart from the avoidance of health risks
associated with smoking tobacco). Even if future studies show
health beneﬁts (which of course would be a welcomed and is an
expected ﬁnding), it is likely that they will be attributed to a parallel
partial or complete substitution of smoking and not to any beneﬁcial effects attributed to electronic cigarette use per se. However,
there is a paradox: although the existence of electronic cigarettes
is justiﬁed due to the health beneﬁts expected for those switching from tobacco to electronic cigarette use, companies are not
allowed to promote electronic cigarettes to consumers (smokers)
as a potentially less harmful alternative because that would legally
consider them as medicinal products by presentation. This is an
issue mostly observed in Europe.
In the US, there is currently a deﬁnition of modiﬁed-risk tobacco
products (MRTP); however, the regulatory rules for applying such
a label to electronic cigarettes are extremely complex and costly,
especially taking into account the huge variability in devices, liquids and ﬂavorings available for electronic cigarette use. Moreover,
the MRTP regulation speciﬁcally requires evidence about the effects
of the product and its marketing on: (a) current users, (b) tobacco
use initiation, (c) consumer understandings and perceptions, and
(d) the population as a whole (Bell, 2013). Therefore, it seems that
this regulation in reality requires evidence that “modiﬁed risk”
products are not attractive to smokers.
Under current legislation in many European countries, a manufacturer of an electronic cigarette may have the option to apply
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for a medicines license for an electronic cigarette if a therapeutic claim for the product is made. In reality, they will be using
the legal “window” which allows the classiﬁcation of a product
as medication by presentation for two main purposes. First, to
overcome nicotine limits which are going to be imposed to electronic cigarettes. The Tobacco Products Directive of the European
Union deﬁnes 20 mg/ml as the upper limit for electronic cigarettes.
Overcoming this limit would make their products more effective
as smoking substitutes, due to the low nicotine-delivery potential of electronic cigarettes at the levels dictated by the directive
(Farsalinos et al., 2014). Second, to promote the marketing of other
electronic cigarette products sold by the company. The medicinal
regulation application process is very strict, with extensive and
expensive testing that has to be followed, making it unrealistic
for a company to request such regulation for more than one or a
very limited number of products. Evidence suggests that the success of electronic cigarettes is closely associated with the variability
of devices and liquids available for consumers (Farsalinos et al.,
2013b). Therefore, medicinal approval for one product is expected
to give the company a marketing advantage for other products in
their range, for which such approval will not be pursued.
Further considerations
Several scientiﬁc aspects of the issue of whether electronic
cigarettes should be regulated as medications have been addressed
above as relevant to the legal deﬁnitional issues. However, there
are some additional aspects of electronic cigarette use that distinguishes it from the use of medications.
Nicotine use for pleasure
The popularity of electronic cigarettes is attributed mainly to
the fact that they resemble tobacco cigarettes in the way they
are used (Barbeau, Burda, & Siegel, 2013; Farsalinos, Romagna,
Tsiapras, Kyrzopoulos, & Voudris, 2013). The motion (holding
the electronic cigarette, hand-to-mouth movement, visible stimuli
(visible “smoke” exhaled) and sensory stimulation (throat hit, taste)
are experiences which resemble smoking tobacco cigarettes; in
fact, such characteristics represent a signiﬁcant part of the addiction to smoking (Buchhalter, Acosta, Evans, Breland, & Eissenberg,
2005). Users obtain nicotine through inhalation, in a similar way
to tobacco cigarettes. Since nicotine is the same molecule that is
present in tobacco cigarettes, the user expects to feel the same
experience as that obtained from getting nicotine through tobacco.
In reality, electronic cigarettes are used as alternative products in
order to get similar joy and pleasure as that from tobacco cigarettes,
deﬁning them as recreational consumer products. By deﬁnition,
medicinal products are not made to be used for pleasure and satisfaction, and no medicinal product currently in the market is
approved for use in this way.
Use of nicotine products for recreational purposes has been
criticized by the tobacco control movement, because it upsets
boundaries between good/medicinal and bad/recreational nicotine
(Bell & Keane, 2012); however, it is questionable whether this distinction, which in fact “stigmatises” pleasure, is appropriate for a
substance that is compatible with the requirements of everyday
life (Bell, 2013). In reality, it is the “delivery system” (the cigarette)
rather than the drug itself which causes harm (Bell, 2013).
Dosing, medicinal products and electronic cigarettes
An important characteristic of all medications is the need to
deﬁne a speciﬁc daily dose and to have consistent delivery to the
organism when used. Every time someone takes a medication, the
substance should be consistently released in the same amount and
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with the same distribution in the human organism. In the case of
nicotine intake, a major characteristic is that the user self-titrates
(self-adjusts) the intensity and patterns of use according to selfperceived pleasure and saturation (satisfying nicotine needs). In
the case of tobacco cigarettes, all smokers have their own unique
way of using nicotine, and this is satisﬁed by adjusting the intensity and frequency of smoking according to self-demand (Benowitz,
Zevin, & Jacob, 1998). This characteristic, although not yet proven
by medical studies, is also expected to occur in electronic cigarette
use. Therefore, it is highly likely that consumers would not accept
to be “obliged” to use them in a speciﬁc dosage, because this would
remove the pleasure element and the self-titration characteristic.
Product choice
Another important characteristic of the electronic cigarette
market is the availability of a huge variety of devices, atomizers
and liquids, with various nicotine strengths and ﬂavorings for the
consumer to choose. Evidence shows that this variability is important for users (Farsalinos et al., 2013b). The ability to choose from
different products adds to the positive consumer experience and is
reﬂected in the internet consumer forums and social media groups,
in which users exchange views and search for more efﬁcient and
pleasing products (Barbeau et al., 2013).
Regulatory options
The “risk” of applying medicinal regulation is that electronic
cigarettes will be transformed into another form of pharmaceutical nicotine inhaler; currently there is no need for such a product
and it will not be accepted in the same way as electronic cigarettes
are currently accepted by consumers. Additionally, strict medicinal
regulation will give electronic cigarettes a disadvantage compared
to the main competitor, which is the tobacco cigarette. The cost of
performing the extensive testing required by medicinal regulation
will reduce the range of products available and will make them
more expensive (Bates & Stimson, 2013). Additionally, it will negatively affect the evolution and development of new products, which
is currently very fast but will be signiﬁcantly hindered due to the
time and resources needed to perform required tests. Moreover,
there is the risk that electronic cigarettes will be monopolized by
the large tobacco companies who have the funds to make medicines
licensing applications (Hajek, Foulds, Le Houezec, Sweanor, & Yach,
2013).
Regulating electronic cigarettes as tobacco products would also
be inappropriate. First of all, there is no rationale or scientiﬁc basis
to classify them as tobacco products: it makes no more sense
to argue that nicotine is a tobacco product than to argue that
biodiesel is a vegetable product because it is derived from plants.
Additionally, regulation as a tobacco product carries the risk of
misinforming smokers that the risks associated with electronic
cigarette use would be similar to those of smoking tobacco. Currently available evidence overwhelmingly supports the lower risk
potential of electronic cigarettes (Farsalinos & Polosa, 2014), and
this should be properly communicated to the smokers. Although
it is tempting for regulators to integrate electronic cigarettes into
an already-established tobacco products regulation, this would be
inappropriate, disproportionate and misleading. The main criterion for regulation should be to serve public health in the most
efﬁcient way rather than to make the work of the regulators
easier.
Regulation is needed in order to promote the quality and
safety of the products; however, there are other regulatory pathways by which this can be ensured. Making a separate regulation
devoted to electronic cigarettes may be the most appropriate way
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to handle this issue. There is a need for speciﬁc testing on liquids
and vapor, unique for electronic cigarettes. There are alreadyestablished standards of purity for liquid ingredients, such as the
United States and the European Pharmacopoeia, which should be
followed. Testing should be cost-effective and take into account
that electronic cigarettes are harm reduction consumer products,
substituting combustible tobacco products which have well-known
devastating health effects. Therefore, there is no need to prove
that they are absolutely safe. Through testing and research, products will become more effective as smoking substitutes and at
the same time any potential harm will be minimized. Moreover,
regulation should be ﬂexible-enough to address the evolution of
new, more efﬁcient products and to maintain the current variability. Finally, rules concerning marketing promotion should be
carefully designed in order to educate the public that electronic
cigarettes are not a new lifestyle product for everyone to adopt
(as was the case of promoting tobacco cigarettes in previous
decades) but are developed for the smokers who cannot or do
not want to quit with currently approved medications and are
now provided with the opportunity to use a less harmful alternative.
Conclusions
In conclusion, currently available scientiﬁc evidence and observations of the use of electronic cigarettes by consumers in the
real world clearly show that electronic cigarettes are not used as
medications and are not used as a treatment – they are neither
medicine by function nor necessarily by presentation. The main
reason for their existence is as a tobacco harm reduction product (similar to the use of snus in Sweden), which means that the
liking for and/or dependence on nicotine is maintained but not
treated, and adoption of use is as a substitute for smoking and not
as a smoking cessation product. Consumers prefer to use electronic
cigarettes because they perceive pleasure without being exposed
to the health risks associated with smoking. In this context, they
are consumer products directly competing with cigarettes. Nicotine in electronic cigarettes is identical in molecular structure to
nicotine in tobacco. Nicotine intake from electronic cigarette cartridges has similar or milder effects compared to nicotine intake
from smoking tobacco cigarettes (which can be legally considered as “normal daily activity” for smokers). They are not used
to treat nicotine addiction or any other disease, but to maintain continued use of nicotine through a cleaner form compared
to combustible tobacco. They are used as a long-term consumer
product and their use is adjusted individually by each consumer
according to his or her perceived pleasure and satisfaction. On the
contrary, no medication is administered without a speciﬁc predetermined dosage scheme and no medication is developed or
recommended for pleasure and satisfaction. Enhanced regulation
of electronic cigarettes is needed to address safety and quality
issues not adequately covered by current regulations; however,
it would be more realistic and appropriate to develop a regulation speciﬁcally designed for electronic cigarettes, addressing the
unique aspects of the product and the way they are adopted and
used by consumers.
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Abstract: Electronic cigarettes are a recent development in tobacco harm reduction. They
are marketed as less harmful alternatives to smoking. Awareness and use of these devices
has grown exponentially in recent years, with millions of people currently using them. This
systematic review appraises existing laboratory and clinical research on the potential risks
from electronic cigarette use, compared with the well-established devastating effects of
smoking tobacco cigarettes. Currently available evidence indicates that electronic cigarettes
are by far a less harmful alternative to smoking and significant health benefits are expected in
smokers who switch from tobacco to electronic cigarettes. Research will help make electronic
cigarettes more effective as smoking substitutes and will better define and further reduce
residual risks from use to as low as possible, by establishing appropriate quality control and
standards.

Keywords: electronic cigarettes, e-liquid, e-vapor, harm reduction, nicotine, safety, tobacco

Introduction
Complete tobacco cessation is the best outcome
for smokers. However, the powerful addictive
properties of nicotine and the ritualistic behavior
of smoking create a huge hurdle, even for those
with a strong desire to quit. Until recently, smokers were left with just two alternatives: either quit
or suffer the harmful consequences of continued
smoking. This gloomy scenario has allowed the
smoking pandemic to escalate, with nearly 6 million deaths annually and a predicted death toll of
1 billion within the 21st century [World Health
Organization, 2013]. But a third choice, involving
the use of alternative and much safer sources of
nicotine with the goal to reduce smoking-related
diseases is now available: tobacco harm reduction
(THR) [Rodu and Godshall, 2006].
Electronic cigarettes (ECs) are the newest and
most promising products for THR [Polosa et al.
2013b]. They are electrically-driven devices consisting of the battery part (usually a lithium battery), and an atomizer where liquid is stored and
is aerosolized by applying energy and generating
heat to a resistance encircling a wick. The liquid
used mainly consists of propylene glycol, glycerol,

http://taw.sagepub.com

distilled water, flavorings (that may or may not be
approved for food use) and nicotine. Consumers
(commonly called ‘vapers’) may choose from several nicotine strengths, including non-nicotine
liquids, and a countless list of flavors; this assortment is a characteristic feature that distinguishes
ECs from any other THR products. Since their
invention in 2003, there has been constant innovation and development of more efficient and
appealing products. Currently, there are mainly
three types of devices available [Dawkins, 2013],
depicted in Figure 1. (1) First-generation devices,
generally mimicking the size and look of regular
cigarettes and consisting of small lithium batteries
and cartomizers (i.e. cartridges, which are usually
prefilled with a liquid that bathes the atomizer).
Batteries may be disposable (to be used once
only) or rechargeable. (2) Second-generation
devices, consisting mainly of higher-capacity lithium batteries and atomizers with the ability to
refill them with liquid (sold in separate bottles).
In the most recent atomizers you can simply
change the atomizer head (resistance and wick)
while keeping the body of the atomizer, thus
reducing the operating costs. (3) Third-generation
devices (also called ‘Mods’, from modifications),
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Figure 1. Examples of electronic cigarette devices
currently available on the market.

consisting of very large-capacity lithium batteries
with integrated circuits that allow vapers to
change the voltage or power (wattage) delivered
to the atomizer. These devices can be combined
with either second-generation atomizers or with
rebuildable atomizers, where the consumers have
the ability to prepare their own setup of resistance
and wick.
Awareness and use (vaping) of ECs has increased
exponentially in recent years. Data obtained from
the HealthStyles survey showed that, in the US,
awareness of ECs rose from 40.9–57.9% from
2010 to 2011, with EC use rising from 3.3–6.2%
over the same time period [King et al. 2013]. In
the United Kingdom, EC use in regular smokers
increased from 2.7% in 2010 to 6.7% in 2012
[Dockrell et al. 2013]. Similar findings were
obtained from the International Tobacco Control
Four-Country Survey [Adkison et al. 2013]. A
recent prospective study in Swiss army recruits
showed that 12% of smokers who tried ECs progressed to daily use [Douptcheva et al. 2013]. It
must be noted that this increase in EC use has
occurred despite the concerns raised by public
health authorities about the safety and appropriateness of using these products as alternatives to
smoking [National Association of Attorneys
General, 2013; Food and Drug Administration,
2009; Mayers, 2009].
The popularity of ECs may be due to their ability
to deal both with the physical (i.e. nicotine) and
the behavioral component of smoking addiction.
In particular, sensory stimulation [Rose and
Levin, 1991] and simulation of smoking behavior
and cigarette manipulation [Hajek et al. 1989]
are important determinants of a product’s effectiveness in reducing or completely substituting
smoking. These features are generally absent in
nicotine replacement therapies (NRTs) and oral
68
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medications for nicotine dependence, whereas
ECs are unique in that they provide rituals associated with smoking behavior (e.g. hand-tomouth movement, visible ‘smoke’ exhaled) and
sensory stimulation associated with it [Farsalinos
et al. 2013b]. This explains why these products
can be effective in reducing consumption of
tobacco smoking [Bullen et al. 2013; Caponnetto
et al. 2013b; Polosa et al. 2011] and are efficient
as long-term substitutes of conventional cigarettes [Farsalinos et al. 2013b].
Methods
For this systematic review (Figure 2), we searched
the PubMed electronic database by using keywords related to ECs and/or their combination
(e-cigarette, electronic cigarette, electronic nicotine delivery systems). We obtained a total of 354
results, and selected 41 studies we judged relevant
to research on EC safety/risk profile. Reference
lists from these studies were also examined to
identify relevant articles. We searched additional
information in abstracts presented at scientific
congresses (respiratory, cardiovascular, tobacco
control, toxicology), and in reports of chemical
analyses on EC samples that were available online.
We also looked for selected studies on chemicals
related to EC ingredients (e.g. nicotine, propylene glycol, glycerol, cinnamaldehyde, microparticles emission, etc.), but not specifically evaluated
in EC research. In total, 97 publications were
found, from which 15 chemical analyses of single
or a limited number of EC samples were excluded
because they were discussed in a review paper
[Cahn and Siegel, 2011]. In total, 114 studies are
cited in this paper.
Risk differences compared with
conventional cigarettes and the issue of
nicotine
Conventional cigarettes are the most common
form of nicotine intake. Smoking-related diseases
are pathophysiologically attributed to oxidative
stress, activation of inflammatory pathways and
the toxic effect of more than 4000 chemicals and
carcinogens
present
in
tobacco
smoke
[Environmental Protection Agency, 1992]. In
addition, each puff contains >1 × 1015 free radicals [Pryor and Stone, 1993]. All of these chemicals are emitted mostly during the combustion
process, which is absent in ECs. Although the
addictive potential of nicotine and related compounds is largely documented [Guillem et al.
http://taw.sagepub.com
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Figure 2. Methodology for literature research and selection of studies.

2005], much less dissemination has been given to
the notion that nicotine does not contribute to
smoking-related diseases. It is not classified as a
carcinogen by the International Agency for
Research on Cancer [WHO-IARC, 2004] and
does not promote obstructive lung disease. A
major misconception, commonly supported even
by physicians, is that nicotine promotes cardiovascular disease. However, it has been established
that nicotine itself has minimal effect in initiating
and promoting atherosclerotic heart disease
[Ambrose and Barua, 2004]. It does not promote
platelet aggregation [Zevin et al. 1998], does not
affect coronary circulation [Nitenberg and
Antony, 1999] and does not adversely alter the
lipid profile [Ludviksdottir et al. 1999]. An observational study of more than 33,000 smokers
found no evidence of increased risk for myocardial infarction or acute stroke after NRT subscription, although follow up was only 56 days
[Hubbard et al. 2005]. Up to 5 years of nicotine
gum use in the Lung Health Study was unrelated
http://taw.sagepub.com

to cardiovascular diseases or other serious side
effects [Murray et al. 1996]. A meta-analysis of 35
clinical trials found no evidence of cardiovascular
or other life-threatening adverse effects caused by
nicotine intake [Greenland et al. 1998]. Even in
patients with established cardiovascular disease,
nicotine use in the form of NRTs does not
increase cardiovascular risk [Woolf et al. 2012;
Benowitz and Gourlay, 1997]. It is anticipated
that any product delivering nicotine without
involving combustion, such as the EC, would
confer a significantly lower risk compared with
conventional cigarettes and to other nicotine containing combustible products.
The importance of using nicotine in the longterm was recognized several years ago by Russell,
indicating that the potential of nicotine delivery
systems as long-term alternatives to tobacco
should be explored in order to make the elimination of tobacco a realistic future target [Russell,
1991]. However, current regulations restrict the
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long-term use of pharmaceutical or recreational
nicotine products (such as snus) [Le Houezec
et al. 2011]. In other words, nicotine intake has
been demonized, although evidence suggests that,
besides being useful in smoking cessation, it may
even have beneficial effects in a variety of disorders such as Parkinson’s disease [Nielsen et al.
2013], depression [McClernon et al. 2006],
dementia [Sahakian et al. 1989] and ulcerative
colitis [Guslandi, 1999]. Obviously, the addictive
potential is an important factor in any decision to
endorse nicotine administration; however, it
should be considered as slight ‘collateral damage’
with minimal impact to vapers’ health compared
with the tremendous benefit of eliminating all
disease-related substances coming from tobacco
smoking. In fact, smokers are already addicted to
nicotine; therefore the use of a ‘cleaner’ form of
nicotine delivery would not represent any additional risk of addiction. Surveys have shown that
ECs are used as long-term substitutes to smoking
[Dawkins et al. 2013; Etter and Bullen, 2012].
Although consumers try to reduce nicotine use
with ECs, many are unable to completely stop its
intake, indicating an important role for nicotine
in the ECs’ effectiveness as a smoking substitute
[Farsalinos et al. 2013b].
Nicotine overdose or intoxication is unlikely to
occur with vaping, since the amount consumed
[Farsalinos et al. 2013c] and absorbed [Nides
et al. 2014; Dawkins and Corcoran, 2013] is quite
low. Moreover, although not yet proven, it is
expected that vapers will self-titrate their nicotine
intake in a similar way to tobacco cigarettes
[Benowitz et al. 1998]. Last, but not least, there is
evidence suggesting that nicotine cannot be delivered as fast and effectively from ECs compared to
tobacco cigarettes [Farsalinos et al. 2014].
Therefore, it seems that ECs have a huge 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 tobacco cigarettes, the
most efficient nicotine delivery product.
Studies on the safety/risk profile of ECs
Findings on the safety/risk profile of ECs have
just started to accumulate. However, this research
must be considered work in progress given that
the safety/risk of any product reflects an evolving
70
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body of knowledge and also because the product
itself is undergoing constant development.
Existing studies about the safety/risk profile of
ECs can be divided into chemical, toxicological
and clinical studies (Table 1). Obviously, clinical
studies are the most informative, but also the
most demanding because of several methodological, logistical, ethical and financial challenges. In
particular, exploring safety/risk profile in cohorts
of well-characterized users in the long-term is
required to address the potential of future disease
development, but it would take hundreds of users
to be followed for a substantial number of years
before any conclusions are made. Therefore, most
research is currently focused on in vitro effects,
with clinical studies confined into evaluation of
short-term use or pathophysiological mechanisms
of smoking-related diseases.
Chemical studies
Chemical studies are relatively simple and cheap
to perform and provide quick results. However,
there are several disadvantages with this approach.
Research is usually focused on the known specific
chemicals (generally those known to be toxic from
studies of cigarette smoke) and fails to address
unknown, potentially toxic contaminants that
could be detected in the liquid or the emitted aerosol. Problems may also arise from the detection
of the chemicals in flavors. Such substances,
although approved for use in the food industry,
have largely unknown effects when heated and
inhaled; thus, information on the presence of such
substances is difficult to interpret in terms of
in vivo effects. In fact, chemical studies do not provide any objective information about the effects of
use; they can only be used to calculate the risk
based on theoretical models and on already
established safety levels determined by health
authorities. An overview of the chemical studies
performed on ECs is displayed in Table 2.
Laugesen performed the first studies evaluating
the chemical composition of EC aerosols
[Laugesen, 2008, 2009]. The temperature of the
resistance of the tested EC was 54oC during activation, which is approximately 5–10% of the temperature of a burning tobacco cigarette. Toxic
chemicals such as heavy metals, carcinogenic
polycyclic aromatic hydrocarbons and phenols
were not detected, with the exception of trivial
amounts of mercury (0.17 ng per EC) and traces
of formaldehyde and acetaldehyde. Laugesen
http://taw.sagepub.com
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Table 1. Types of studies performed to determine safety and to estimate risk from EC use.
Type of studies

Research subject

Advantages

Disadvantages

Chemical
studies

Evaluate the chemical
composition of liquids
and/or aerosol. Examine
environmental exposure
(passive ‘vaping’).

Easier and faster to
perform. Less expensive.
Could realistically
be implemented for
regulatory purposes.

Toxicological
studies

Evaluate the effects on cell
cultures or experimental
animals.

Provide some information
about the effects from use.

Clinical studies

Studies on human in vivo
effects.

Provide definite and
objective evidence about
the effects of use.

Usually targeted on specific chemicals.
Unknown effects of flavorings when inhaled.
No validated protocols for vapor production.
Provide no objective evidence about the end
results (effects) of use (besides by applying
theoretical models).
Difficult to interpret the results in terms of
human in vivo effects. More expensive than
chemical studies. Need to test aerosol and not
liquid.
Standards for exposure protocols have not been
clearly defined.
Difficult and expensive to perform. Long-term
follow up is needed due to the expected lag
from initiation of use to possible development
of any clinically evident disease. For now,
limited to acute effects from use.

evaluated emissions based on a toxicant emissions
score and reported a score of 0 in ECs compared
with a score of 100–134 for tobacco cigarettes
(Figure 3).The US Food and Drug Administration
(FDA) also performed chemical analyses on 18
commercially available products in 2009
[Westenberger, 2009]. They detected the presence of tobacco-specific nitrosamines (TSNAs)
but did not declare the levels found. Small
amounts of diethylene glycol were also found in
one sample, which was unlikely to cause any harm
from normal use. Another study identified small
amounts of amino-tandalafil and rimonambant in
EC liquids [Hadwiger et al. 2010]. Subsequently,
several laboratories performed similar tests,
mostly on liquids, with Cahn and Siegel publishing a review on the chemical analyses of ECs and
comparing the findings with tobacco cigarettes
and other tobacco products [Cahn and Siegel,
2011]. They reported that TSNA levels were similar to those measured in pharmaceutical NRTs.
The authors concluded that, based on chemical
analysis, ECs are far less harmful compared with
tobacco cigarettes. The most comprehensive
study on TSNAs has been performed recently by
a South Korean group, evaluating 105 liquids
obtained from local retailers [Kim and Shin,
2013]. On average, they found 12.99 ηg TSNAs
per ml of liquid, with the amount of daily exposure to the users estimated to be similar to users
of NRTs [Farsalinos et al. 2013d]. The estimated
daily exposure to nitrosamines from tobacco cigarettes (average consumption of 15 cigarettes per
day) is estimated to be up to 1800 times higher
http://taw.sagepub.com

compared with EC use (Table 3). Etter and colleagues evaluated the accuracy of nicotine labeling and the presence of nicotine impurities and
degradation products in 20 EC liquid samples
[Etter et al. 2013]. They found that nicotine levels
were 85–121% of what was labeled, while nicotine degradation products were present at levels
of 0–4.4%. Although in some samples the levels
were higher than those specified in European
Pharmacopoeia, they are not expected to cause
any measurable harm to users.
Besides the evaluation for the presence of TSNAs,
analyses have been performed for the detection of
carbonyl compounds. It is known that the thermal
degradation of propylene glycol and glycerol can
lead to the emission of toxic compounds such as
aldehydes [Antal et al. 1985; Stein et al. 1983].
Goniewicz and colleagues evaluated the emission
of 15 carbonyls from 12 brands of ECs (mostly
first-generation) [Goniewicz et al. 2013]. In order
to produce vapor, researchers used a smoking
machine and followed a regime of 1.8-second
puffs with a very short 10-second interpuff interval, which does not represent realistic use
[Farsalinos et al. 2013c]; although the puff duration was low, interpuff interval was remarkably
short, which could potentially lead to overheating.
In addition, the same puff number was used in all
devices tested, although there was a significant
difference in the design and liquid content
between devices. Despite these limitations, out of
15 carbonyls, only 3 were detected (formaldehyde, acetaldehyde and acrolein); levels were

646

71

Therapeutic Advances in Drug Safety 5(2)
Table 2. Summary of chemical toxicity findings.
Study

What was investigated?

What were the key findings?
Liquid

Vapor
No acrolein, but small quantities of
acetaldehyde and formaldehyde found.
Traces of TSNAs (NNN, NNK, and NAT)
detected. CO, metals, carcinogenic PAHs
and phenols not found in EC vapour.
Acetaldehyde and formaldehyde from
tobacco smoke were 55 and 5 times higher,
respectively.
N/A

Laugesen
[2009]

Evaluation of 62 toxicants in
the EC vapour from Ruyan 16
mg and mainstream tobacco
smoke using a standard
smoking machine protocol.

N/A

Westenberger
[2009]

Evaluation of toxicants in EC
cartridges from two popular
US brands.

Hadwiger
et al. [2010]

Evaluation of four refill
solutions and six replacement
cartridges advertised
as containing Cialis or
rimonambant.
Overview of 16 chemical
toxicity studies of EC liquids/
vapours.
Evaluation of PM fractions and
PAHs in the vapour generated
from cartomizers of an Italian
EC brand.
TSNAs (NNN, NNK, NAT, and
NAB) content in 105 refill
liquids from 11 EC brands
purchased in Korean shops.

TSNAs and certain tobacco
specific impurities were
detected in both products at
very low levels. Diethylene
glycol was identified in one
cartridge.
Small amounts of aminotandalafil and rimonambant
present in all products tested.

Cahn and
Siegel [2011]
Pellegrino
et al. [2012]

Kim and Shin
[2013]

Etter et al.
[2013]

Nicotine degradation
products, ethylene glycol and
diethylene glycol evaluation
of 20 EC refill liquids from 10
popular brands

Goniewicz
et al. [2013]

Vapours generated from 12
brands of ECs and a medicinal
nicotine inhaler using a
modified smoking machine
protocol

N/A

TSNAs levels in ECs 500- to 1400-fold lower than those in conventional
cigarettes and similar to those in NRTs. Other chemicals found very low
levels, which are not expected to result in significant harm.
N/A
PM fractions were found, but levels were 6–
18 times lower compared with conventional
cigarettes. Traces of PAHs detected.
Total TSNAs averaged
12.99 ng/ml EC liquid; daily
total TSNA exposure from
conventional cigarettes
estimated to be up to 1800
times higher.
The levels of nicotine
degradation products
represented 0–4.4% of those
for nicotine, but for most
samples the level was 1–2%.
Neither ethylene glycol
nor diethylene glycol were
detected.
N/A

N/A

N/A

Carbonyl compounds (formaldehyde,
acetaldehyde and acrolein), VOCs (toluene
and trace levels of xylene), trace levels
of TSNAs (NNN and NNK) and very low
levels of metals (cadmium, nickel and lead)
were found in almost all examined EC
vapours. Trace amounts of formaldehyde,
acetaldehyde, cadmium, nickel and lead
were also detected from the Nicorette
inhalator. Compared with conventional
cigarette, formaldehyde, acetaldehyde and
acrolein were 9–450 times lower; toluene
levels 120 times lower; and NNN and NNK
levels 380 and 40 times lower respectively.
(Continued)
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Table 2. (Continued)
Study

What was investigated?

What were the key findings?
Liquid

Williams et al.
[2013]

Vapour generated from
cartomizers of a popular
EC brand using a standard
smoking machine protocol

Burstyn
[2014]

Systematic review of 35
chemical toxicity studies/
technical reports of EC
liquids/vapours.

Vapor

N/A

Trace levels of several metals (including
tin, copper, silver, iron, nickel, aluminium,
chromium, lead) were found, some of them
at higher level compared with conventional
cigarettes. Silica particles were also
detected. Number of microparticles from
10 EC puffs were 880 times lower compared
with one tobacco cigarette.
No evidence of levels of contaminants that may be associated with risk to
health. These include acrolein, formaldehyde, TSNAs, and metals. Concern
about contamination of the liquid by a nontrivial quantity of ethylene glycol or
diethylene glycol remains confined to a single sample of an early technology
product and has not been replicated.

Abbreviations. CO, carbon monoxide; EC, electronic cigarette; NAT, N-Nitrosoanatabine; NNK, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone;
NNN, N-Nitrosonornicotine; PAHs, polycyclic aromatic hydrocarbons; PM, particulate matter; TSNAs, tobacco-specific nitrosamines; VOCs, volatile organic carbons.

Figure 3. Toxic emissions score, adjusted for
nicotine, for electronic cigarette and popular cigarette
brands. (Reproduced with permission from Laugesen
[2009]).

9–450 times lower compared with emissions from
tobacco cigarettes (derived from existing literature but not tested in the same experiment).
Formaldehyde and acetaldehyde were also emitted from the nicotine inhalator, although at lower
levels. In addition, they examined for the presence
of 11 volatile organic carbons and found only
trace levels of toluene (at levels from 0.2–6.3 µg
per 150 puffs) and xylene (from 0.1–0.2 µg per
150 puffs) in 10 of the samples; toluene levels
were 120 times lower compared with tobacco cigarettes (again derived from existing literature but
not tested in the same experiment).
Given that ECs have several metal parts in direct
contact with the e-liquid, it is quite obvious to
expect some contamination with metals in the
vapor. Goniewicz and colleagues examined samples for the presence of 12 metals and found
http://taw.sagepub.com

nickel, cadmium and lead emitted [Goniewicz
et al. 2013]; the levels of nickel were similar to
those present in a pharmaceutical nicotine inhalator, while lead and cadmium were present at 2–3
times higher levels compared with the inhalator.
Still, the absolute levels were very low (few nanograms per 150 puffs). Williams et al. [2013]
focused their research on the presence of heavy
metals and silicate particles emitted from ECs.
They tested poor quality first-generation 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. As mentioned earlier, it is not
unusual to find trace levels of metals in the vapor
generated by these products under experimental
conditions that bear little relevance to their normal use; 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 (which is not the case since most of the
aerosol is visibly exhaled), 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 [US
Pharmacopeia, 2013]. Silicate particles were also
found in the EC aerosol. Such particles come
from the wick material, however the authors did
not clarify whether crystalline silica oxide particles were found, which are responsible for respiratory disease. In total, the number of microparticles
(< 1000 nm) estimated to be inhaled by EC users
from 10 puffs were 880 times lower compared
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Table 3. Levels of nitrosamines found in electronic and tobacco cigarettes. Prepared based on information from Laugesen [2009],
Cahn and Siegel [2011] and Kim and Shin [2013].
Product

Total nitrosamines levels (ng)

Daily exposure (ng)

Ratio4

Electronic cigarette (per ml)
Nicotine gum (per piece)
Winston (per cigarette)
Newport (per cigarette)
Marlboro (per cigarette)
Camel (per cigarette)

  13
   2
3365
3885
6260
5191

521
482
50 4753
50 7753
93 9003
77 8653

1
0.92
971
976
1806
1497

1Based

on average daily use of 4ml liquid
on maximum recommended consumption of 24 pieces per day
3Based on consumption of 15 cigarettes per day
4 Difference (number-fold) between electronic cigarette and all other products in daily exposure to nitrosamines
2Based

with one tobacco cigarette. Similar findings concerning microparticles were reported by Pellegrino
and colleagues who found that, for each particulate matter fraction, conventional cigarettes
released 6–18 times higher amounts compared
with the EC tested [Pellegrino et al. 2012].
Burstyn has recently reviewed current data on the
chemistry of aerosols and the liquids of ECs
(including reports which were not peer-reviewed)
and estimated the risk to consumers based on
workplace exposure standards (i.e. Threshold
Limit Values [TLVs]) [Burstyn, 2014]. After
reviewing all available evidence, the author concluded that there was no evidence that vaping
produced inhalable exposure to contaminants of
aerosol that would warrant health concerns. He
added that surveillance of use is recommended
due to the high levels of propylene glycol and
glycerol inhaled (which are not considered contaminants but ingredients of the EC liquid).
There are limited data on the chronic inhalation
of these chemicals by humans, although there is
some evidence from toxicological studies (which
are discussed later in this paper).
In conclusion, chemical studies have found that
exposure to toxic chemicals from ECs is far lower
compared with tobacco cigarettes. Besides comparing the levels of specific chemicals released
from tobacco and ECs, it should be taken into
consideration that the vast majority of the >4000
chemicals present in tobacco smoke are completely absent from ECs. Obviously, surveillance
of use is warranted in order to objectively evaluate
the in vivo effects and because the effects of inhaling flavoring substances approved for food use are
largely unknown.
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Toxicological studies
To date, only a handful of toxicological studies
have been performed on ECs, mostly cytotoxicity
studies on established cell lines. The cytotoxicity
approach also has its flaws. Findings cannot be
directly applied to the in vivo situation and there
is always the risk of over- (as well as under-)estimating the interpretation of the toxic effects in
these investigational models. An ample degree of
results variability is to be expected from different
cell lines and, sometimes, also within the same
cell line. Comparing the potential cytotoxicity
effects of EC vapor with those resulting from the
exposure of cigarette smoke should be mandatory, but standards for vapor production and
exposure protocols have not been clearly defined.
Bahl and colleagues [Bahl et al. 2012] performed
cytotoxicity tests on 36 EC liquids, in human
embryonic stem cells, mouse neural stem cells
and human pulmonary fibroblasts and found that
stem cells were more sensitive to the effects of the
liquids, with 15 samples being moderately cytotoxic and 12 samples being highly cytotoxic.
Propylene glycol and glycerol were not cytotoxic,
but a correlation between cytotoxicity and the
number and height of the flavoring peaks in highperformance liquid chromatography was noted.
Investigations were just restricted to the effect of
EC liquids and not to their vapors, thus limiting
the importance of the study findings; this is not a
trivial issue considering that the intended use of
these products is by inhalation only and that it is
unlikely that flavoring substances in the EC liquids will still be present in the aerosol in the same
amount due to differences in evaporation temperature [Romagna et al. 2013]. Regrettably, a set
of experiments with cigarette smoke extracts as
http://taw.sagepub.com
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comparator was not included. Of note, the authors
emphasized that the study could have underestimated the cytotoxicity by 100 times because when
they added the EC liquids to the cell, medium
final concentration was 1%. However, cells were
cultured for 48 hours with continuous exposure
to the liquid, while in real use the lungs come in
contact with aerosol instead of liquid, the contact
lasts for 1–2 seconds per puff and most of the
aerosol is visibly exhaled. Finally, Cinnamon
Ceylon, the liquid found to be mostly cytotoxic in
this study, was not a refill liquid but a concentrated flavor which is not used in ECs unless it is
diluted to 3–5%.
Romagna and colleagues [Romagna et al. 2013]
performed the first cytotoxicity study of EC vapor
on fibroblast cells. They used a standardized ISO
10993-5 protocol, which is used for regulatory
purposes of medical devices and products. They
tested the vapor of 21 liquid samples containing
the same amount of nicotine (9 mg/ml), generated by a commercially available EC device. Cells
were incubated for 24 hours with each of these
vapors and with smoke from a conventional cigarette. Only one sample was found to be marginally cytotoxic, whereas cigarette smoke was highly
cytotoxic (approximately 795% more cytotoxic),
even when the extract was diluted up to 25% of
the original concentration.
The same group also investigated the cytotoxic
potential of 20 EC liquid samples in cardiomyoblasts [Farsalinos et al. 2013a]. Vapor was produced
by using a commercially available EC device.
Samples contained a wide range of nicotine concentrations. A base liquid mixture of propylene glycol and glycerol (no nicotine and no flavorings) was
also included as an additional experimental control.
Four of the samples examined were made by using
cured tobacco leaves in a steeping process, allowing
them to impregnate a mixture of propylene glycol
and glycerol for several days before being filtered
and bottled for use. Of note, this was the first study
which evaluated a limited number of samples with
an EC device delivering higher voltage and energy
to the atomizer (third-generation device). In total,
four samples were found to be cytotoxic; three of
them were liquids made by using cured tobacco
leaves, with cytotoxicity observed at both 100%
and 50% extract concentration, while one sample
(cinnamon flavor) was marginally cytotoxic at
100% extract concentration only. In comparison,
smoke from three tobacco cigarettes was highly
cytotoxic, with toxicity observed even when the
http://taw.sagepub.com

extract was diluted to 12.5%. The samples made
with tobacco leaves were three times less cytotoxic
compared with cigarette smoke; this was probably
due to the absence of combustion and the significantly lower temperature of evaporation in EC use.
Concerning high-voltage EC use, the authors found
slightly reduced cell viability without any of the
samples being cytotoxic according to the ISO
10993-5 definition. Finally, no association between
cell survival and the amount of nicotine present in
the liquids was noted.
A recent study evaluated in more detail the cytotoxic potential of eight cinnamon-flavored EC liquids in human embryonic stem cells and human
pulmonary fibroblasts [Behar et al. 2014]. The
authors found that the flavoring substance predominantly present was cinnamaldehyde, which is
approved for food use. They observed significant
cytotoxic effects, mostly on stem cells but also on
fibroblasts, with cytotoxicity associated with the
amount of cinnamaldehyde present in the liquid.
However, major methodological issues arose from
this study. Once again, cytotoxicity was just
restricted to EC liquids and not to their vapors.
Moreover, the authors mentioned that the amount
of cinnamaldehyde differed between liquids by up
to 100 times, and this raises the suspicion of testing concentrated flavor rather than refills. By
searching the internet and contacting manufacturers, based on the names of samples and suppliers
mentioned in the manuscript, it was found that at
least four of their samples were not refills but concentrated flavors. Surprisingly, the levels of cinnamaldehyde found to be cytotoxic were about 400
times lower than those currently approved for use
[Environmental Protection Agency, 2000].
Few animal studies have been performed to evaluate the potential harm of humectants in EC liquids (i.e. propylene glycol and glycerol) when
given by inhalation. Robertson and colleagues
tested the effects on primates of inhaling propylene glycol vapor for several months and found no
evidence of toxicity on any organ (including the
lungs) after post-mortem examination of the animals [Robertson et al. 1947]. Similar observations were made in a recent study in rats and dogs
[Werley et al. 2011]. Concerns have been raised in
human use, based on studies of people exposed to
theatrical fog [Varughese et al. 2005; American
Chemistry Council, 2003] or propylene glycol
used in the aviation industry [Wieslander et al.
2001]. Irritation of the respiratory tract was
found, but no permanent lung injury or other
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long-term health implications were detected. It
should be reminded that, in these circumstances,
nonpharmaceutical purity propylene glycol is
used and in some cases oils are added, making it
difficult to interpret the results in the context of
EC use. Evidence for the potential harm of
inhaled glycerol is sparse. A study using Sprague–
Dawley rats found minimal to mild squamous
metaplasia of the epiglottis epithelium in the
high-dose group only, without any changes
observed in lungs or other organs [Renne et al.
1992]. No comparative set of experiments with
cigarette smoke was included, but it is well known
that exposure to tobacco smoke in similar animal
models leads to dramatic changes in the lungs,
liver and kidneys [Czekaj et al. 2002].
In conclusion, toxicological studies have shown
significantly lower adverse effects of EC vapor
compared with cigarette smoke. Characteristically,
the studies performed by using the liquids in their
original liquid form have found less favorable
results; however, no comparison with tobacco
smoke was performed in any of these studies, and
they cannot be considered relevant to EC use
since the samples were not tested in the form consumed by vapers. More research is needed,
including studies on different cell lines such as
lung epithelial cells. In addition, it is probably
necessary to evaluate a huge number of liquids
with different flavors since a minority of them, in
an unpredictable manner, appear to raise some
concerns when tested in the aerosol form produced by using an EC device.
Clinical studies and research surveys
Clinical trials can be very informative, but they
require monitoring of hundreds of users for many
years to adequately explore the safety/risk profile
of the products under investigation. Research surveys of EC users, on the other hand, can quickly
provide information about the potential harm of
these products and are much cheaper to run.
However, self-reported data, highly self-selected
study populations, and the cross-sectional design
are some of the most common limitations of
research surveys. Taken together, findings from
surveys and follow-up studies of vapers have
shown that EC use is relatively safe.
Polosa and colleagues followed up smokers for 24
months, after a 6-month period of intervention
during which ECs were given [Polosa et al. 2013a].
Only mild symptoms such as mouth and throat
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irritation and dry cough were observed. Farsalinos
and colleagues retrospectively evaluated a group
of 111 EC users who had completely quit smoking
and were daily EC users for a median period of 8
months [Farsalinos et al. 2013b]. Throat irritation
and cough were the most commonly reported side
effects. Similar findings have been observed in
surveys [Dawkins et al. 2013; Etter et al. 2011].
However, it is expected that dedicated users who
have more positive experiences and fewer side
effects compared with the general population participate in such studies, therefore interpretation
should be done with caution. The only two existing randomized controlled trials have also included
detailed EC safety analysis. The ECLAT study
[Caponnetto et al. 2013b], a three-arm, controlled, randomized, clinical trial designed to compare efficacy and safety of a first-generation device
with 7.2, 5.4, or 0 mg nicotine cartridges, reported
clinically significant progressive health improvements already by week two of continuous use of
the device, and no serious adverse events (i.e.
major depression, abnormal behavior or any event
requiring an unscheduled visit to the family practitioner or hospitalization) occurred during the
study. The ASCEND study [Bullen et al. 2013], a
three-arm, controlled, randomized, clinical trial
designed to compare the efficacy and safety of a
first-generation device (with or without nicotine)
with nicotine patches, reported no serious adverse
events in any of the three study groups.
Few clinical studies have been performed to evaluate the short-term in vivo effects of EC use in current or former smokers. Vardavas and colleagues
evaluated the acute effects of using an EC for 5
minutes on respiratory function [Vardavas et al.
2012]. Although they did not report the results of
commonly-used spirometry parameters, they
found that a sensitive measure of airways resistance
and nitric oxide levels in exhaled breath were
adversely affected. Similar elevations in respiratory
resistance were reported by other research groups
[Palamidas et al. 2013; Gennimata et al. 2012],
who also documented some bizarre elevation in
exhaled carbon monoxide levels after EC use; this
finding has been challenged by several other studies [Farsalinos et al. 2013f; Nides et al. 2014; Van
Staden et al. 2013]. Schober and colleagues found
that EC use led to elevated exhaled nitric oxide
[Schober et al. 2013], contradicting the findings
from Vardavas and colleagues [Vardavas et al.
2012]. Characteristically, none of the above studies
performed any comparative tests after smoking
tobacco cigarettes. Flouris and colleagues found
http://taw.sagepub.com
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that only smoking had an acute adverse effect on
respiratory function [Flouris et al. 2013]; no difference was observed after the group of smokers was
exposed to active or passive EC use.
Two studies have evaluated the short-term effects
of ECs on the cardiovascular system. Farsalinos
and colleagues evaluated the acute effects of using
ECs with an 11 mg/ml nicotine-containing liquid
on hemodynamics and left ventricular function,
in comparison with the effects of cigarette smoking [Farsalinos et al. 2012]. They found that EC
use resulted in a slight elevation in diastolic blood
pressure while, after smoking, both systolic and
diastolic blood pressure and heart rate were significantly elevated. Obviously, this was due to the
relatively low nicotine content of the EC (which is
considered medium strength). Diastolic dysfunction was observed in smokers after smoking,
which was in line with findings from previous
studies. However, no adverse effects were
observed in EC users after using the device ad lib
for 7 minutes. Another study by the same group
[Farsalinos et al. 2013f], evaluated the acute
effects of EC use on coronary flow. In particular,
they measured the flow velocity reserve of the left
anterior descending coronary artery by echocardiography after intravenous infusion of adenosine, representing the maximal ability of the artery
to deliver blood to the myocardium. Smoking was
associated with a decline in flow velocity reserve
by 16% and an elevation in resistance to flow by
19%. On the contrary, no difference was observed
in any of these parameters after using the EC.
Blood carboxyhemoglobin levels were also measured in participants; baseline values were significantly higher in smokers compared with vapers
and were further elevated after smoking but were
not altered after EC use. Similar observations for
carboxyhemoglobin levels were observed by Van
Staden and colleagues [Van Staden et al. 2013].
A clinical case report of a smoker suffering from
chronic idiopathic neutrophilia was published.
According to that report [Farsalinos and
Romagna, 2013], switching from smoking to EC
use led to a reversal of the condition after 6
months. In addition, C-reactive protein levels,
which were consistently elevated for more than 6
years, decreased to normal levels. Another case
report of a patient with lipoid pneumonia was
published, with the condition attributed to glycerin-based EC liquids used by the patient
[McCauley et al. 2012]. However, glycerin is an
alcohol (polyol) and thus it is impossible to cause
http://taw.sagepub.com

lipoid pneumonia. Only oil-based liquids could
be the cause for this condition; such liquids
should not be used with ECs.
One study evaluated the acute effects of tobacco
and EC use on white blood cell count [Flouris
et al. 2012]. Smoking one tobacco cigarette
caused an immediate elevation in white blood
cells, neutrophils and lymphocytes, indicating
acute inflammatory distress. On the contrary, no
differences were observed after using ECs.
In conclusion, clinical studies evaluating the
effects of short-term EC use on selected cardiovascular and respiratory functional outcomes
have shown that even if some harmful effects of
vaping are reported, these are considerably milder
compared with smoking conventional cigarettes.
However, it is difficult to assess the prognostic
implications of these studies; longer-term data are
needed before any definite conclusions are made.
Passive vaping
Passive smoking is an established risk factor for a
variety of diseases [Barnoya and Navas-Acien,
2013]. Therefore, it is important from a public
health perspective to examine the impact of EC use
on bystanders. Indirect data can be derived from
chemical studies in vapor mentioned above, which
show that the potential of any significant adverse
effects on bystanders is minimal. In fact, since sidestream exposure is nonexistent in EC (aerosol is
produced only during activation of the device, while
tobacco cigarettes emit smoke even when no puffs
are taken), such studies are undoubtedly overestimating the risk of environmental exposure.
Few studies have focused on second-hand vaping.
McAuley and colleagues [McAuley et al. 2012],
although mentioning indoor air quality in the title
of their study and finding minimal health-related
impact, did not in fact evaluate second-hand vaping because aerosol was produced from an EC
device and was evaluated without previously being
inhaled by any user. Moreover, there were some
problems with cross-contamination with tobacco
cigarette smoke, which made the results somewhat
questionable, at least for some of the parameters
tested. Schripp and colleagues [Schripp et al.
2013] evaluated the emissions from an EC by asking a volunteer to use three different EC devices in
a closed 8 m3 chamber. From a selection of 20
chemicals analyzed, only formaldehyde, acrolein,
isoprene, acetaldehyde and acetic acid were
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detected. The levels were 5–40 times lower compared with emissions from a conventional cigarette. For formaldehyde, the authors specifically
mentioned that the levels were continuously rising
from the time the volunteer entered the room,
even before he started using the EC. Moreover, no
acute elevation was observed when the smoker
used the three EC devices, contrary to the acute
elevation and spiking of levels when a tobacco cigarette was lit. The authors concluded that formaldehyde was not emitted from the ECs but was due
to human contamination, since low amounts of
formaldehyde of endogenous origin can be found
in exhaled breath [Riess et al. 2010]. Romagna
and colleagues [Romagna et al. 2012] evaluated
chemicals released in a realistic setting of a 60 m3
room, by asking five smokers to smoke ad lib for 5
hours and five vapers to use ECs ad lib for a similar
period of time on two separate days. Nicotine, acrolein, toluene, xylene and polycyclic aromatic
hydrocarbons were detected in room air after the
smoking session, with the amount of total organic
carbon (TOC) reaching to 6.66 mg/m3. In contrast, after the EC session, only glycerol was
detected in minimal levels (72 µg/m3), while TOC
reached a maximum level of 0.73 mg/m3.
Characteristically, the amount of TOC accumulated after 5 hours of EC use was similar to the
amount found after just 11 minutes of smoking.
The study on heavy metals mentioned previously
[Williams et al. 2013] could also be used to examine any potential risk of bystanders’ exposure to
toxic metals. The levels of heavy metals found in
vapor were minimal, and considering the dispersion of these molecules in the whole room air, it is
unlikely that any of these metals could be present
in measurable quantities in the environment.
Therefore, the risk for bystanders would be literally nonexistent. Contrary to that, Schober and
colleagues [Schober et al. 2013] found that levels
of aluminum were raised by 2.4 times in a 45 m3
room where volunteers were asked to use ECs for
2 hours. This is a highly unexpected finding which
cannot be supported by the findings of the study
by Williams and colleagues [Williams et al. 2013];
because the levels found in the latter could not
result in such elevation of the environmental levels
of aluminum, unless nothing is retained in or
absorbed from the lungs. Moreover, Schober and
colleagues [Schober et al. 2013] found that levels
of polycyclic aromatic hydrocarbons (PAHs) were
raised by 20% after EC use. However, a major
methodological problem of this study is that control environmental measurements were performed
on a separate day and not on the same day of EC
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use. This is a major limitation, because the levels
of environmental PAHs have significant diurnal
and day-to-day variations [Ravindra et al. 2008];
therefore, it is highly likely that the differences in
levels of PAHs (which are mainly products of
combustion and are not expected to be emitted
from EC use) represented changes due to environmental conditions and not due to EC use.
Bertholon and colleagues [Bertholon et al. 2013]
examined the EC aerosol exhaled from a user, in
comparison with exhaled smoke from a smoker.
The authors found that particle size diameters
were 0.29–0.033µm. They observed that the half
life of EC aerosol was 11 seconds compared with
20 minutes for cigarette smoke, indicating that
risk of passive vaping exposure is significantly
lower compared with passive smoking.
The recent findings by Czogala and colleagues
[Czogala et al. 2013] led to similar conclusions.
The authors compared the emissions of electronic
and conventional cigarettes generated by experienced dual users in a ventilated full-sized room
and found that ECs may emit detectable amounts
of nicotine (depending on the specific EC brand
tested), but no carbon monoxide and volatile
organic carbons. However, the average ambient
levels of nicotine of ECs were 10 times lower than
those of conventional cigarettes (3.32 ± 2.49 versus 31.60 ± 6.91 μg/m3).
In his review and comparison with TLVs, Burstyn
found that emissions from ECs to the environment are not expected to pose any measurable
risk for bystanders [Burstyn, 2014].
An issue that needs further clarification relates to
the findings of microparticles emitted from ECs. In
most studies, these findings are presented in a way
implying that the risk is similar to environmental or
smoking microparticles. In reality, it is not just the
size but the composition of the microparticles that
matters. Environmental microparticles are mainly
carbon, metal, acid and organic microparticles,
many of which result from combustion and are
commonly called particulate matter. Particulate
matter exposure is definitely associated with lung
and cardiovascular disease [Peters, 2005; Seaton
et al. 1995]. In the case of ECs, microparticles are
expected to consist mostly of propylene glycol,
glycerol, water and nicotine droplets. Metal and
silica nanoparticles may also be present [Williams
et al. 2013], but, in general, emissions from ECs are
incomparable to environmental particulate matter
or cigarette smoke microparticles.
http://taw.sagepub.com
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Flouris and colleagues [Flouris et al. 2013] performed the only clinical study evaluating the respiratory effects of passive vaping compared with
passive smoking. Researchers found significant
adverse effects in spirometry parameters after
being exposed to passive smoking for 1 hour,
while no adverse effects were observed after exposure to passive vaping.
Although evaluating the effects of passive vaping requires further work, based on the existing
evidence from environmental exposure and
chemical analyses of vapor, it is safe to conclude
that the effects of EC use on bystanders
are minimal compared with conventional
cigarettes.
Miscellaneous safety issues
Specific subpopulations: psychiatric and
chronic obstructive pulmonary disorder
patients
A challenging population subgroup with unique
smoking patterns is that of psychiatric patients
and in particular schizophrenic patients. This
subpopulation is characterized by a very high
smoking prevalence [De Leon and Diaz, 2005]
with an excess of smoking-related mortality
[Brown et al. 2000]. Currently, only NRTs are
recommended to treat nicotine dependence in
this specific subpopulation, but in general they
are not particularly effective [Aubin et al. 2012].
ECs could be used as an alternative to smoking
products in this group. Caponnetto and colleagues performed a prospective 12-month pilot
study to evaluate the efficacy of EC use in smoking reduction and cessation in a group of 14
patients with schizophrenia [Caponnetto et al.
2013a]. In 50% of participants, smoking consumption went from 30 to 15 cigarettes per day at
52 weeks of follow up, while 14.3% managed to
quit smoking. Importantly, no deterioration in
their psychiatric condition was observed, and side
effects were mild and temporary. The results were
promising although an outdated EC device was
used in this study.
There is also anecdotal evidence that successful
smoking cessation could be attained by using an
EC in smokers with other psychiatric conditions
such as depression [Caponnetto et al. 2011a].
Both patients described in this case series stated
that EC use was well tolerated and no adverse
events were reported.
http://taw.sagepub.com

Considering that first-line oral medications for
nicotine addiction are contraindicated in such
patients (prescribing information for bupropion
and varenicline carry a ‘black-box’ warning for
certain psychiatric conditions), ECs may be a
promising tool in these challenging patient
groups.
Another subpopulation that may benefit from
regular EC use is that of respiratory patients with
chronic obstructive pulmonary disease (COPD),
a progressive disease characterized by a persistent
inflammatory response to tobacco smoke that
generally leads to decline in lung function, respiratory failure, cor pulmonale and death.
Consequently, smoking cessation plays a crucial
part in the management of COPD patients.
However, the available evidence in the medical
literature indicates that COPD patients who
smoke respond poorly to smoking cessation
efforts [Schiller and Ni, 2006]. To date, no formal
efficacy and safety assessment of EC use in COPD
patients has been conducted. There is only evidence from a case report of inveterate smokers
with COPD and a documented history of recurring relapses, who eventually quit tobacco smoking on their own by using an EC [Caponnetto
et al. 2011b]. 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.
Accidental nicotine exposure
Accidental ingestion of nicotine, especially by
children, or skin contact with large amounts of
liquid or highly concentrated nicotine solution
can be an issue. However, the historically referenced lethal dose of 60 mg has recently been challenged in a review by Mayer [Mayer, 2013]; he
found that the lethal levels currently reproduced
in every document originated from dubious
experiments performed in the 19th century.
Based on post-mortem studies, he suggested that
the acute dose associated with a lethal outcome
would be 500–1000 mg. Taking into account that
voluminous vomiting is the first and characteristic
symptom of nicotine ingestion, it seems that far
higher levels of nicotine need to be ingested in
order to have lethal consequences.
A surveillance system of adverse events has been
developed by the FDA, which identifies safety
concerns in relation to tobacco products. Since
2008, 47 adverse events were reported for ECs
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[Chen, 2013]. Eight of them were serious events
such as hospitalizations for pneumonia, heart failure, seizures and hypotension and burns. A case
of second-degree burns was caused by a battery
explosion, which is generally a problem observed
in lithium batteries and has occurred in other
products (such as mobile phones). The author
emphasized that the reported events were not
necessarily associated with EC use but may have
been related to pre-existing conditions or other
causes. No condition was characteristically associated with EC use.
A recent review of the California Poison Control
System database from 2010 to 2012 identified 35
cases (14 children) associated with EC exposure
(accidental exposure in 25 cases) [Cantrell,
2013]. A total of five patients were evaluated in an
emergency department and all were discharged
within 4 hours. Nausea, vomiting, dizziness and
oral irritation were most commonly reported.
Taken together, data from surveillance systems of
adverse events suggest that short-term adverse
effects and accidental exposures to EC cartridges
are unlikely to result in serious toxicity.
Notwithstanding, avoiding preventable contact
with highly concentrated nicotine solution
remains important; this can be achieved by specific labeling of the products, child-proof caps
and proper education of consumers. There is no
evidence that nicotine-containing EC liquids
should be treated in any different way compared
with other consumer products used every day in
households (such as bleach, washing machine
powder, etc.).
Electrical accidents and fires
The electronic equipment of ECs may be the
cause for accidents. ECs are mainly composed of
lithium batteries. There have been reports of
explosions of batteries, caused either by prolonged charging and use of improper chargers or
by design defects. Similar accidents have occurred
with batteries of other popular devices, such as
mobile phones. Therefore, this does not occur
specifically with ECs, however, quality standards
of production should be used in order to avoid
such accidents.
Smoking is a major cause of residential fires.
Between 2008 and 2010, an estimated annual
average of 7600 smoking-related fires occurred in
residential buildings in the US [US Fire
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Administration, 2012]. They account for only 2%
of all residential building fires but for 14% of fire
deaths. Since ECs are activated only when used
by the person and there is no combustion involved,
there is the potential to avoid the risk of smokingrelated fires.
Use by youngsters and nonsmokers
Although beyond the scope of this review, it is
important to briefly discuss the potential for addiction from EC use. It should be acknowledged that
nicotine is addictive, although recent studies have
shown that several other chemicals present in
tobacco are associated with a significant enhancement of the addictiveness of nicotine [Lotfipour
et al. 2011; Rose, 2006; Guillem et al. 2005]. Still,
nicotine intake should not be recommended to
nonsmokers. Smokers are already addicted to nicotine, thus ECs will be a cleaner form of nicotine
intake, while at the same time they will maintain
their sensory stimulation and motor simulation of
smoking; these are important aspects of the addiction to smoking. Regulatory authorities have
expressed concern about EC use by youngsters or
by never-smokers, with ECs becoming a gateway
to smoking or becoming a new form of addiction.
However, such concerns are unsubstantiated;
research has shown that EC use by youngsters is
virtually nonexistent unless they are smokers.
Camenga and colleagues [Camenga et al. 2013]
examined the use of ECs and tobacco in a group of
adolescents, in a survey conducted in three waves.
In the first wave of the survey (February 2010),
1719 adolescents were surveyed from which only
one nonsmoker was found to be using ECs. In the
second and third wave of the surveys, only five
nonsmoking adolescents were using ECs. In fact,
these are adolescents who reported first ever use of
ECs in the past 30 days; therefore they were not
necessarily regular or daily EC consumers. The
increased prevalence of EC use from 0.9% in 2010
to 2.3% in 2011 concerned smoking adolescents,
therefore it should be considered a positive finding
that smokers are experimenting with the significantly less harmful ECs. Similarly, the Medicines
and Healthcare Products Regulatory Agency
(MHRA) found that less than 1% of EC users are
never-smokers [MHRA, 2013]. Data from the
Centers for Disease Control [2013] NationalYouth
Tobacco Survey reported doubling in EC experimentation by 13–18 year old students from 1.1%
in 2011 to 2.1% in 2012; however, 90.6% of them
were smokers. From the whole population, only
0.5% were nonsmokers experimenting with ECs.
http://taw.sagepub.com
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Once again, participants were asked about ever
experimenting with an EC in the past 30 days, not
regular or daily EC use. Recently, a survey of more
than 75,000 students in South Korea was published [Lee et al. 2013]. Although they found that
12.6% of them were daily smokers (8.6% were
using only tobacco cigarettes and 3.6% were using
both tobacco and ECs), only 0.6% of nonsmokers
had used ECs in the past 30 days. Although the
above mentioned data have been used as arguments to support the fact that a new epidemic of
nicotine addiction through the use of ECs is
appearing, in reality they are showing that any
experimentation with ECs is done by smokers.
This is in fact a positive finding, and could lead to
reduced smoking prevalence through adoption of
EC use. Therefore, ECs could serve as gateway
from smoking; on the contrary, there is no evidence
indicating that they could be a gateway to smoking.
It is promising to see that penetration of EC use in
youngsters is virtually nonexistent, especially when
you take into consideration that there is currently
no official regulation in most countries to prohibit
the access to ECs by youngsters.
Conclusion
Existing evidence indicates that EC use is by far a
less harmful alternative to smoking. There is no
tobacco and no combustion involved in EC use;
therefore, regular vapers may avoid several harmful toxic chemicals that are typically present in the
smoke of tobacco cigarettes. Indeed, some toxic
chemicals are released in the EC vapor as well,
but their levels are substantially lower compared
with tobacco smoke, and in some cases (such as
nitrosamines) are comparable with the amounts
found in pharmaceutical nicotine products.
Surveys, clinical, chemistry and toxicology data
have often been mispresented or misinterpreted
by health authorities and tobacco regulators, in
such a way that the potential for harmful consequences of EC use has been largely exaggerated
[Polosa and Caponnetto, 2013]. It is obvious that
some residual risk associated with EC use may be
present, but this is probably trivial compared with
the devastating consequences of smoking.
Moreover, ECs are recommended to smokers or
former smokers only, as a substitute for conventional cigarettes or to prevent smoking relapse;
thus, any risk should be estimated relative to the
risk of continuing or relapsing back to smoking
and the low efficacy of currently approved medications for smoking cessation should be taken
into consideration [Moore et al. 2009; Rigotti
http://taw.sagepub.com

et al. 2010; Yudkin et al. 2003]. Nonetheless, more
research is needed in several areas, such as atomizer design and materials to further reduce toxic
emissions and improve nicotine delivery, and liquid ingredients to determine the relative risk of
the variety of compounds (mostly flavorings)
inhaled. Regulations need to be implemented in
order to maintain the current situation of minimal
penetration of EC use in nonsmokers and youngsters, while manufacturers should be forced to
provide proof for the quality of the ingredients
used and to perform tests on the efficiency and
safety of their products. However, any regulatory
decisions should not compromise the variability
of choices for consumers and should make sure
that ECs are more easily accessible compared
with their main competitor, the tobacco cigarette.
Consumers deserve, and should make, informed
decisions and research will definitely promote
this. In particular, current data on safety evaluation and risk assessment of ECs is sufficient
enough to avert restrictive regulatory measures as
a consequence of an irrational application of the
precautionary principle [Saitta et al. 2014].
ECs are a revolutionary product in tobacco harm
reduction. Although they emit vapor, which
resembles smoke, there is literally no fire (combustion) and no ‘fire’ (suspicion or evidence that
they may be the cause for disease in a similar way
to tobacco cigarettes). Due to their unique characteristics, ECs represent a historical opportunity to save millions of lives and significantly
reduce the burden of smoking-related diseases
worldwide.
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Abstract
Introduction: Electronic cigarettes (e-cigarettes) are not currently approved or recommended by the Food and Drug
Administration (FDA) or various medical organizations; yet, they appear to play a substantial role in tobacco users’ cessation
attempts. This study reports on a physician survey that measured beliefs, attitudes, and behavior related to e-cigarettes and
smoking cessation. To our knowledge this is the first study to measure attitudes toward e-cigarettes among physicians
treating adult smokers.
Methods: Using a direct marketing company, a random sample of 787 North Carolina physicians were contacted in 2013
through email, with 413 opening the email and 128 responding (response rate = 31%). Physicians’ attitudes towards ecigarettes were measured through a series of close-ended questions. Recommending e-cigarettes to patients served as the
outcome variable for a logistic regression analysis.
Results: Two thirds (67%) of the surveyed physicians indicated e-cigarettes are a helpful aid for smoking cessation, and 35%
recommended them to their patients. Physicians were more likely to recommend e-cigarettes when their patients asked
about them or when the physician believed e-cigarettes were safer than smoking standard cigarettes.
Conclusions: Many North Carolina physicians are having conversations about e-cigarettes with their patients, and some are
recommending them. Future FDA regulation of e-cigarettes may help provide evidence-based guidance to physicians about
e-cigarettes and will help ensure that patients receive evidence-based recommendations about the safety and efficacy of ecigarettes in tobacco cessation.
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Public Health and Tobacco Policy [8]. The purpose of the current
study is to report on a physician survey that measured beliefs,
attitudes, and behavior related to e-cigarettes as a tool for smoking
cessation. To our knowledge, only one study thus far has sought to
measure e-cigarettes from the perspective of physicians, and that
study focused on adolescent providers [9–10]. This study is unique
in that it measures e-cigarettes from the perspective of physicians
who treat adult patients.

Introduction
The 2008 Treating Tobacco Use and Dependence Clinical
Practice Guideline recommends that clinicians ask all patients
about tobacco use, offer strong cessation messages, and provide
assistance to those patients who use tobacco [1]. Recommended
treatments for tobacco cessation include counseling and/or
medications such as Bupropion SR or nicotine replacement (e.g.,
nicotine patch, gum, or inhaler). The combination of behavioral
counseling with pharmacotherapy is also strongly recommended
[1]. These guidelines do not discuss the use of electronic cigarettes
(e-cigarettes), as the guidelines were written before e-cigarettes
were widely available in the U.S. Since then, however, e-cigarettes
have become a cessation tool for some tobacco users’ cessation
attempts [2], despite their use not being approved or recommended by the FDA [3] or various medical organizations, including the
American Lung Association [4], the American Medical Association [5–6], the American Thoracic Society [7], and the Center for

PLOS ONE | www.plosone.org

Methods
Ethics Statement
a)

1
662

This submission was reviewed by the UNC Biomedical IRB
and Office of Human Research Ethics, which has determined
that this submission does not constitute human subjects
research as defined under federal regulations [45 CFR 46.102
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b)

continuous); and agreement that e-cigarettes lower the risk of
cancer for patients who use them instead of smoking cigarettes (no
served as reference group). All variables used in the analysis may
be found in Dataset S1. Nonstatistically significant predictors were
removed from the model so that the final model included only
those variables statistically significant at p,.05.

This study was deemed as non-human subjects research,
which is similar to an exemption. As a result, federal
regulations for consent are not applicable and a waiver for
participation was not required from participants.

Recruitment and Sample
A random sample of North Carolina (NC) physicians were
recruited to participate. From July–August, 2013, Infocus Marketing, Inc., a direct marketing company with access to the
American Medical Association mailing list, attempted to contact
156 family medicine physicians, 161 internal medicine physicians,
159 obstetricians/gynecologists, 160 psychiatrists, and 151 surgeons (total recruitment, 787 providers) through three different
waves of emails. From these emails, which invited physicians to
participate in a survey on attitudes and use of QuitlineNC services
for patients who use tobacco, 14 addresses were invalid or emails
returned, 413 were opened, and 128 responded (28 family
medicine physicians, 24 internal medicine physicians, 21 obstetricians/gynecologists, 27 psychiatrists, and 28 surgeons) for an
overall response rate of 31%. Physicians were offered a $100 gift
card as an incentive for participation, and every physician
contacted had the opportunity to decline participation by
unsubscribing from the survey. Physicians were assured their
responses would remain anonymous.

Results
Demographics
Of the n = 122 physicians who were active in clinical practice,
64.7% had 10 or more years in their field, 85.2% saw 26 or more
patients in a typical week, and 56.6% lived in towns with a
population greater than 100,000. In addition, a majority of
physicians were male, white, and had never been smokers. Group
settings accounted for 36.7% of the sample; however, many
physicians practiced in a hospital or academic setting, 24.2% and
21.1%, respectively.

E-cigarettes in Clinical Practice
Over two-thirds (67.2%) of the physicians indicated that ecigarettes are a helpful aid for smoking cessation, and 35.2%
recommended them to their patients. A majority (64.8%) believed
that e-cigarettes lower the risk of cancer for patients who use them
instead of smoking cigarettes. E-cigarettes were also frequently
part of the clinical encounter, with 48.4% of physicians responding
that patients ask about e-cigarettes frequently or sometimes. Only
20.5% of physicians indicated they are never asked about ecigarettes. 13% of physicians incorrectly believed that e-cigarettes
are already approved by the FDA for smoking cessation.

Survey Measures
A series of close-ended questions measured physicians’ attitudes
towards e-cigarettes. Specifically, physicians were asked if they
believe e-cigarettes are approved by the FDA for smoking
cessation; if they believe e-cigarettes lower the risk of cancer for
patients who use them instead of smoking cigarettes; if they believe
e-cigarettes are a helpful aid for smoking cessation; and if they
recommend use of e-cigarettes to their patients. Response options
provided were yes and no. Physicians were also asked how often
their tobacco-using patients ask about e-cigarettes, with response
options given as frequently, sometimes, rarely, and never. In
addition, the survey contained items measuring personal and
professional demographics (e.g., gender, age, years in practice,
specialty), as well as items measuring clinic behaviors and attitudes
(e.g., how often they document counseling in clinic notes after
offering tobacco use treatment to their patients and how confident
they are in their ability to prescribe optimal doses of tobacco
cessation medications). Physicians rated these items using a 4-point
response scale with varying labels such as most times to never and
strongly agree to strongly disagree.

Predictors of Recommending E-cigarettes
Table 1 presents the breakdown of variables included in the
logistic regression model, and Table 2 presents the statistically
significant logistic regression coefficients and odds ratios for
predictors that remained in the final model. Increased odds of
recommending e-cigarettes to patients is associated with physicians
who believed e-cigarettes lower the risk of cancer for patients who
use them instead of smoking cigarettes, increased frequency of
patient inquiry about e-cigarettes, older physicians, and those
physicians who documented tobacco use counseling in their clinic
notes.

Conclusions
Principal findings
Previous reviews have found that e-cigarettes are viewed by the
general public as effective strategies for quitting and reducing
harm, [9] and research suggests some smokers use e-cigarettes for
cessation purposes [11]. The question remains of whether
physicians share those same attitudes regarding e-cigarettes.
To date, only one study of adolescent providers has sought to
answer this question [9–10–12], and this research suggests that
physicians who treat adolescents lack professional education when
it comes to e-cigarettes and often learn about e-cigarettes directly
from their patients [10]. In our study, approximately four out of
five participating physicians reported being asked about ecigarettes from their patients who used tobacco. Interest in ecigarettes appears high, and, despite an absence of evidence
regarding the long-term health impact of e-cigarettes [13], over
one-third of physicians in this sample reported recommending
their use for patients, and over two-thirds believed e-cigarettes are
a helpful aid for smoking cessation. Although some evidence
suggests e-cigarettes can be effective for cessation [2–14], they are

Analysis
Data were analyzed using SPSS version 21. Missing data were
excluded from analysis, as were physicians who are not actively
involved in clinical practice (n = 6). A positive response to
recommending e-cigarettes to patients served as the outcome
variable for a backward stepwise logistic regression analysis. After
conducting a series of bivariate analyses, response categories were
collapsed into two categories to ensure an adequate sample size
within each category, and the following variables served as
predictors: agreement with being extremely confident in ability to
prescribe optimal doses (disagreement served as reference group);
those who offer intensive counseling to those who use tobacco
most/sometimes (rarely served as reference group); those who
document counseling in clinic notes most times (sometimes/rarely
served as reference group); psychiatry specialty (others served as
reference group); 45 and older (44 and younger served as reference
group); frequency of patients asking about e-cigarettes (left as
PLOS ONE | www.plosone.org
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Table 1. Variables Included in Logistic Regression, 2013, n = 122.

Physician Characteristics

%

Extremely confident in ability to prescribe optimal doses
Agree

62.8%

Disagree

37.2%

Offer intensive tobacco treatment counseling
Most/Sometimes

63.6%

Rarely/Never

36.4%

Document counseling in clinic notes
Most times

57.6%

Sometimes/rarely

42.4%

Specialty
Psychiatry

21.1%

Other

78.9%

Age
44 and younger

47.9%

45 and older

52.1%

Frequency patients ask about e-cigarettes*
Frequently

20.5%

Sometimes

31.1%

Rarely

36.1%

Never

12.3%

Believe e-cigarettes lower risk of cancer
Yes

64.8%

No

35.2%

*Variable treated as continuous.
doi:10.1371/journal.pone.0103462.t001

not included in current guidelines that recommend combination
nicotine replacement therapy or varenicline as first-line therapy
[15]. Because current smokers who have tried e-cigarettes do not
report an increased intention to quit smoking [16] and concerns
exist over dual use of these products [17], physicians should
remain cautious until more data is available about recommending
e-cigarettes as tobacco cessation tools in clinical practice in favor of
more effective modalities. Behavioral counseling about tobacco use
cessation should also remain prominent in all quit attempts [1].
Furthermore, there is insufficient research on the relationship
between e-cigarettes and nicotine dependence, including whether
or not e-cigarettes could actually increase dependence [13]. To
what extent e-cigarettes work more or less effectively than FDA
approved pharmacotherapy remains unclear.
Our results also suggest that physicians who document
counseling in their clinic notes after offering tobacco use treatment

to their patients are more likely to recommend e-cigarettes. This
relationship suggests that physicians may be interested in
continuing the e-cigarette conversation with their patients in
future appointments, as advising patients to quit smoking is the
most often utilized intervention by physicians [18]. However, it is
then imperative that physicians stay current with evidence-based
research on e-cigarettes because discrepancies already exist among
physicians when it comes to tobacco use treatment options [19].
Our results are no different in that older physicians were more
likely to recommend e-cigarettes than younger physicians, and
some physicians incorrectly believed they are already approved by
the FDA for smoking cessation. Without widespread dissemination
of clear, evidence-based research on e-cigarettes, it is likely these
discrepancies will continue and patients could potentially be given
inaccurate information [10].

Table 2. Significant Predictors of Recommending E-cigarettes, 2013, n = 122.

Significant Variables

Df

Sig.

Exp(B)

Provider Age (Reference = younger)

1

.021

3.110

Belief that e-cigarettes lower the risk of cancer

1

.001

6.817

Frequency which patients ask about e-cigarettes

1

.001

2.468

Physicians who document tobacco treatment counseling

1

.022

3.316

doi:10.1371/journal.pone.0103462.t002
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products as a cessation device and that some make recommendations for their use. As e-cigarettes become more mainstream,
physicians may be called on to engage in conversations with their
patients about the safety and efficacy of these products. It is
essential that the FDA critically review the current evidence on ecigarettes and provide clear guidance about e-cigarettes and
tobacco cessation.

Limitations
This research has several limitations. As results are specific to a
small sample of NC physicians, they may not generalize to other
populations. Also, the response rate is relatively low and there is
the potential for nonresponse bias. It is possible that our sample
includes physicians who are more positive towards e-cigarettes
than other non-participating physicians. However, our sample was
recruited for a survey on the North Carolina Quitline without any
indication there would be questions related to attitudes or
behaviors regarding e-cigarettes as cessation devices. Furthermore,
31% for physicians participating in an email survey can be
considered quite good [20–21–22]. Finally, results are descriptive
in nature. Causality and directionality should not be inferred.
Given the preliminary nature of this survey, it is recommended
that ongoing surveillance of e-cigarettes as a tobacco use treatment
option continues with a much larger, diverse, random sample of
physicians.

Supporting Information
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(XLSX)
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E-Cigarette Versus Nicotine Inhaler: Comparing the Perceptions and
Experiences of Inhaled Nicotine Devices.
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Author information
Abstract
BACKGROUND: Novel nicotine delivery products, such as electronic cigarettes (e-cigarettes), have dramatically
grown in popularity despite limited data on safety and benefit. In contrast, the similar U.S. Food and Drug
Administration (FDA)-approved nicotine inhaler is rarely utilized by smokers. Understanding this paradox could be
helpful to determine the potential for e-cigarettes as an alternative to tobacco smoking.
OBJECTIVE: To compare the e-cigarette with the nicotine inhaler in terms of perceived benefits, harms, appeal,
and role in assisting with smoking cessation.
DESIGN: A cross-over trial was conducted from 2012 to 2013 PARTICIPANTS/INTERVENTIONS: Forty-one
current smokers age 18 and older used the e-cigarette and nicotine inhaler each for 3 days, in random order, with
a washout period in between. Thirty-eight participants provided data on product use, perceptions, and
experiences.
MAIN MEASURES: The Modified Cigarette Evaluation Questionnaire (mCEQ) measured satisfaction, reward, and
aversion. Subjects were also asked about each product's helpfulness, similarity to cigarettes, acceptability,
image, and effectiveness in quitting smoking. Cigarette use was also recorded during the product-use periods.
KEY RESULTS: The e-cigarette had a higher total satisfaction score (13.9 vs. 6.8 [p < 0.001]; range for responses
3-21) and higher reward score (15.8 vs. 8.7 [p < 0.001]; range for responses 5-35) than the inhaler. The e-cigarette
received higher ratings for helpfulness, acceptability, and "coolness." More subjects would use the e-cigarette to
make a quit attempt (76 %) than the inhaler (24 %) (p < 0.001). Eighteen percent (7/38) of subjects abstained from
smoking during the 3-day periods using the e-cigarette vs. 10 % (4/38) using the inhaler (p = 0.18).
CONCLUSION: The e-cigarette was more acceptable, provided more satisfaction, and had higher perceived
benefit than the inhaler during this trial. E-cigarettes have the potential to be important nicotine delivery products
owing to their high acceptance and perceived benefit, but more data are needed to evaluate their actual efficacy
and safety. Providers should be aware of these issues, as patients will increasingly inquire about them.
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President’s Column
“The best way to predict your future is to create it”
―Abraham Lincoln
John F. Kelly

in the past. One important reason why
we will need to increase its visibility is
that healthcare reforms (e.g., greater
enforcement of the parity law and
expansion of coverage for millions
of previously uninsured Americans)
mean the demand for
well-trained addiction
specialists will be greater
than ever.

It’s hard to believe that I’m already
writing my final column for TAN as your
SoAP President. It’s been an immensely
rewarding task steering the SoAP
ship for the past twelve
months. I’ve learned a lot
and I have appreciated the
opportunity enormously.
The future, for sure, is
always uncertain, but as
Somewhat surprising was
Abraham Lincoln implies,
that when we had the
as an organization we are
Certificate in place, not
likely to be better off
many of us in SoAP or other
being proactive rather
psychologists decided to
than reactive. Perhaps
obtain or maintain it, and
the biggest challenges
little attention was paid
we’ve faced during the
to it even among our own
John F. Kelly
past twelve months have
members. In the six years
been trying to regain
from 2005 through 2010,
our Certificate of Proficiency in the for example, only 48 psychologists
Treatment of Psychoactive Substance obtained the Certificate—an average of
Use Disorders and ensuring the success 8 per year. Now we have it reinstated,
of our mid-year conference, the it will behoove our Society to establish
Collaborative Perspectives on Addiction the reasons why this was the case
(CPA).
and why now it will be different. For
instance, many states do not recognize
As you are probably aware, through the Certificate as an acceptable and
consistent and concerted efforts, legitimate credential, not because
letters, phone calls, and in-person it is below par compared to other
meetings by several of us in our Division credentials, but simply because most
we were able to get the Certificate have never heard of it and don’t
reinstated. This was a very satisfying know anything about it. To exert more
accomplishment, but the joy is short- leverage and increase status of our
lived, since the reality is that it Certificate, I believe our Society needs
returned something that we felt already to take a more committed stance to
belonged to us. The challenge now ensuring its growth and prominence.
lies in sustaining it and ensuring that To achieve this goal, I have asked
we keep it active and playing an even the Board to approve a new standing
more significant role than it has done “Credentialing Oversight Committee”
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E-cigarettes: An Innovation That
Can Obsolete Cigarettes
Jean-François Etter
University of Geneva, Switzerland
In the early decades of the twentieth
century, lung cancer was not particularly
prevalent in the U.S. or in Europe.
Rather, the cancer that killed most
people at this time was stomach cancer.
Technological innovations (mainly
refrigeration) caused a considerable
decrease in stomach cancer mortality.
Another technological innovation, the
cigarette rolling machine, caused a
spectacular increase in lung cancer,
that peaked in the U.S. in the 1990s. By
the beginning of the twentieth century,
cigarettes were not yet very popular,
and tobacco was used mainly without
combustion (chewed or snorted). A
public health disaster followed the
increasing popularity of cigarettes and
combustion as the main technology to
obtain nicotine, and now 430,000 people
die prematurely each year in the U.S.
because they smoke tobacco (Mokdad,
Marks, Stroup, & Gerberding, 2004),
and five million globally according to
the World Health Organization (WHO,
2008). Each of these deaths is entirely
unnecessary and avoidable. “Smokers
smoke for nicotine, but they die from
the smoke.” If they used tobacco or
nicotine without combustion, the
smoking-related mortality could be
entirely avoided, and lung cancer
rates would return to the very low
levels observed at the beginning of the
twentieth century. The good news is
that combustion, as a way to vaporize
and inhale nicotine, is an obsolete
technology, about to be replaced by
several new technologies. Smokers
are aware of the risks of smoking, and
they are looking for alternatives to
cigarettes. However, many of them
are dependent on nicotine, and either
cannot or do not want to stop using
it. Medications (nicotine patch, gum,
etc.) have been available since the
1970s, but they never represented a
satisfactory alternative to cigarettes,
because they do not deliver nicotine
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quickly enough to the blood and brain.
Electronic cigarettes were invented
in 2004 by the Chinese pharmacist Lik
Hon and became available in the U.S.
and in Europe in 2006. E-cigarettes
comprise a battery, an atomizer
(metallic coil electrically heated),
and a tank or cartridge than contains
a liquid that is heated and vaporized.
The liquid consists of a mix of propylene
glycol and glycerol, nicotine, water,
flavors and ethanol. Currently, half
the smokers in the U.K. have tried
e-cigarettes and 18% use them regularly
(ASH, 2014). The spectacular success
of e-cigarettes proves that they
correspond to a strong demand from
the public. Pharmacokinetics is key to
understanding this success. E-cigarettes
deliver nicotine more quickly than
nicotine medications, but more slowly
than tobacco cigarettes (Farsalinos et
al., 2014). Inhalation allows for the
deposit of the vapor droplets in the
lung and for a quick transfer of nicotine
to the arterial blood, whereas nicotine
medications deliver nicotine slowly to
the venous blood.
At least two other new technologies
vaporize nicotine without combustion.
First, the company Nicoventures, a
subsidiary of British American Tobacco
(BAT), developed a product called Voke
that vaporizes nicotine using a physicochemical reaction, without electronics,
using the technology of asthma
inhalers. The Voke inhaler is about to
be approved as a medication in the
U.K. Second, Philip Morris International
(PMI) acquired a technology that uses a
chemical reaction to vaporize nicotine,
called nicotine pyruvate (Rose, Turner,
Murugesan, Behm, & Laugesen, 2010).
At least three other technologies
vaporize tobacco (rather than pure
nicotine) without burning it. Several
tobacco companies, including PMI and
BAT, develop heated tobacco products.
In these products, which will hit the
market later this year, the tobacco is
668

12

heated either by an electric heater or
by a burning charcoal. The charcoal is
just a source of heat, and the user does
not inhale its combustion by-products.
Finally, several portable electronic
vaporizers are used to inhale tobacco
vapors. E-vaporizers comprise a battery,
a heating element (metallic coil), and
a chamber in which the tobacco leaves
are inserted (there is no liquid). The
metallic coil is electrically heated
and produces a flow of hot air that
vaporizes the nicotine and flavors on
the surface of the tobacco. Examples of
these vaporizers include the Ploom by
the company Pax, recently acquired by
Japan Tobacco, the Da Vinci, the micro
Gpen, etc. Preliminary, unpublished
data show that some of these products
are very efficient at delivering nicotine.
This favorable pharmacokinetic profile
will be a key element in their success
on the market.
Should we welcome these new products?
First, any technology that enables users
to inhale nicotine without combustion
is preferable to cigarettes. Nicotine,
at the dose used by smokers, users of
nicotine medications or vapers, is not
very toxic. Nicotine medications have
recently been approved for long-term
use by the FDA. Financial analysts
predict that the cigarette market will
decrease by half in the next years, as
smokers will switch to vaporizers. If
this prediction proves to be true, there
will be enormous consequences for
public health, and millions of deaths
will be avoided. Will this effect be
canceled by increasing numbers of
young non-smokers who use vaporizers
to discover nicotine, then get addicted
to nicotine, then switch to tobacco?
Fortunately, this famous “gateway
hypothesis” is not confirmed by data.
More and more young non-smokers
experiment with e-cigarettes, but there
is no peer-reviewed report of daily use
of e-cigarettes in young non-smokers.
On the contrary, youth smoking rates
are decreasing in countries where
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e-cigarettes are popular. In fact,
extremely few people initiate nicotine
addiction with products that do
not contain tobacco. For instance,
addiction to the nicotine gum in
people who never used tobacco is an
extremely rare phenomenon (Etter,
2007). Fruit-flavored nicotine gums
have been available for decades, and
they have never been used by young
non-smokers as a gateway to smoking.
Addiction to the nicotine gum is seen
in some former smokers (Etter, 2009),
but few users get addicted to the gum,
and addiction to the nicotine gum is
not a public health problem. Similarly,
addiction to e-cigarettes will probably
not be a public health problem, even
though long-term safety data are
not yet available. Will e-cigarettes
renormalize tobacco? This argument
is not supported by data and lacks
logic: Vaping will promote vaping, not
smoking. Finally, the tobacco industry,
the traditional enemy of public health,
will be an inescapable partner in these
new harm reduction approaches. Will
we be able to enter this debate with a

cold, scientific mind?
In the EU, the Tobacco Products
Directive, that regulates e-cigarettes,
was approved by the E.U. Parliament
in February 2014 and must now be
transposed in the national laws of the
member States. In the U.S., the FDA
started in April 2014 the consultation
procedure for its regulation of
e-cigarettes. The outcome of this
procedure is still unknown. Thus, the
next months represent a window of
opportunity, during which e-cigarettes
will be regulated. These products
must be regulated wisely, keeping in
mind that the priority is to decrease
the smoking-related mortality and
morbidity. The stakes are high, but
there is no guarantee that excessive
regulation will be avoided, stifling the
ability of vaporizers to compete with
cigarettes.
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Electronic Cigarettes: Friend or Foe?
Karl Fagerström
Fagerström Consulting, Vaxholm,
Sweden
Kevin Bridgman
Nicoventures Ltd, London, England
Up until about 1980 cigarette smoking
was regarded as nothing more than a
habit, but work by individuals such as
Michael Russell (Russell, 1971) gradually
introduced the role of nicotine (N) as
a crucial determinant for cigarette
smoking, and tobacco use in general.
After the US Surgeon General’s report
Nicotine Addiction in 1988, N was
seen as the necessary and dominating
determinant for tobacco use. Use
of tobacco was thereafter often
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referred to as nicotine dependence.
Parallel with the shift from habit to
N dependence, nicotine replacement
(NR) products were developed. These
products increased the chances of
becoming smoke-free, but the efficacy
was modest even when the common
problem of under-dosing was avoided
(Dale et al., 1995). More recently the
complexity of cigarette smoking has
been increasingly recognized. Animal
studies have shown that dependence
on N is greater if self-administration
is linked to environmental stimuli
(Caggiula et al., 2002). Abstinent
smokers seem to prefer a non-nicotine
containing cigarette to an N-containing
NR product (Donny, Houtsmuller, &
Stitzer, 2007) and the non-nicotine
cigarette also reduces withdrawal
symptoms better (Barrett, 2010).
The Fagerström Test for Nicotine
Dependence has also, in accordance
with the increased understanding of the
669
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non-nicotinic factors, been renamed
the Fagerström Test for Cigarette
Dependence (Fagerström, 2012).
The remarkable uptake of electronic
cigarettes (E-cigs), which has in a few
years reached a turnover equal or
more to that of NR products marketed
by the pharmaceutical industry for
35 years, most likely rests on its two
pillars of giving some replacement
for both the N and habit components.
The replacement is not complete or
identical. The N obtained from E-cigs is
for the most part less and slower than
from traditional cigarettes (Farsalinos
et al., 2014) and the behavior and
sensory impact of the E-cigs do not
fully replace those from cigarettes.
Nevertheless, today’s hard-pressed
smokers seem to find E-cigs good
enough, especially when they believe
them to be safer than cigarettes. Left
unregulated or lightly regulated, some
Summer 2014

analysts have predicted E-cigs will
surpass cigarettes sales in ten years
(Herzog, 2014).
Whilst burnt tobacco is acknowledged
as the leading cause of preventable
morbidity and mortality in the western
world, the risks of harm from nicotine
alone are low. There is, however,
concern that allowing products that
deliver low risk purified nicotine, but
using devices that resemble cigarettes,
will “renormalize” the act of smoking
in public and tempt non-smokers into
the category who would otherwise not
have smoked. This concern would be
well-founded if these individuals then
“gateway” into smoking cigarettes.
These issues need careful study, but the
balance of evidence to date suggests
that E-cigs are being used primarily to
‘gateway” out of smoking. The ultimate
test will be whether further declines
in the prevalence of smoking can be
achieved in the markets where these
products are widely available.
Another source of mixed opinions stems
from the unusual lack of regulation
currently applied to this category in
many markets. Variable standards
of product quality and safety have
resulted. Consequently, while E-cigs
undoubtedly have the potential to be
much safer than cigarettes, it is hard
to know how much health benefit an
individual can expect when moving
from cigarettes to any given device in
the absence of vapor testing conducted
to appropriate levels of detection. For
the two-thirds of smokers in countries
like the UK who would rather not smoke
(mainly for health reasons), but who
struggle to quit, replacing cigarettes
with E-cigs for the medium to long-term
should at least provide the assurance
that this will afford a significant health
advantage. Many assume that these
products must in all cases be safer
than cigarettes. The reality is that an
E-cig is nothing more than a device
for delivering a chemical vapor for
inhalation. While most are based on
pharmaceutical grade nicotine, glycerol
or propylene glycol and water, other
ingredients vary. So do the materials
used to make the devices, and the
degree to which the formulations
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are heated, resulting in a range of
degradation products, extractables
and leachables, even when different
devices heat the same formulation. The
potential for formulations to become
even more “innovative” as competition
increases in the market brings further
risk as well as opportunity. Without
regulation to ensure proper assessment
of the vapor, formulation composition,
design and selection of materials used
to make the devices, and manufacturing
standards, there is no guarantee
that products will not contain toxic
chemicals or particulates not seen in
cigarette smoke, having an acute or
sub-acute health effect, which could
create a serious danger to users. Both
the industry and regulators have a
responsibility to protect consumers
and encourage greater confidence in
the category.
Some argue that pharmaceutical
regulations provide a legal framework
under which this protection could
work. To be successful it would have
to be a very “light touch” with the
main focus on quality and safety.
Demonstrating efficacy in the standard
large clinical trials expected from
the pharmaceutical industry, while of
interest, would be beyond many of the
smaller companies working in this field
and would certainly hamper innovation.
In practice, uptake and ultimately
commercial success are practical “reallife” indicators of efficacy, provided
they are supported by evidence that
smoking prevalence is declining. There
are a number of respected academic
units who are carefully assessing
smoking behavior with some helpful
insights on the impact and efficacy of
E-cigs. In the UK the Smoker’s Toolkit
Study surveys a representative sample
of smokers every month. Questions of
E-cigs have been included since 2009.
According to data from this study, the
proportion of smokers in the UK who
have used an E-cig in the past three
months increased from around 2% in
May 2011 to 15% in November 2013
(Brown, West, et al., 2014). In a very
recent study of the 5,863 smokers who
had made a quit attempt during the last
12 months, 464 had used an E-cig, 1,922
used nicotine replacement and 3,477
670
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did not use an aid. Those using E-cigs
were more likely to be abstinent (20%)
than either those who used NR products
(10%; OR 2.2 CI 1.7 – 2.9) or no aid (15%;
OR 1.4 CI 1.1 – 1.7) (Brown, Beard, Kotz,
Michie, & West, 2014).
The same authors found that in 2013
E-cigs became the most used aid for
smoking cessation in the UK. Quitting
activity also seems to have increased—
success in quitting and smoking
prevalence decrease accelerated since
the introduction of E-cigs in the UK
(www.smokinginengland.info/lateststatistics/). The use pattern of E-cigs
may be different and less favourable in
other countries with other anti-smoking
climates.
As much as there is a continuum of harm
for N containing products, where E-cigs
using the current base ingredients of
pharmaceutical grade nicotine, water,
glycerol or propylene glycol, rate
relatively low (Nutt et al., 2014), there
is also a continuum of dependence.
On such a continuum, cigarettes are
rated the most dependence-producing
product while nicotine patches are
found at the other end of the continuum
(Fagerström & Eissenberg, 2012).
Available evidence so far for E-cigs
clearly suggests that dependence
is reduced compared to when the
E-cig users were smoking cigarettes
(Dawkins, Turner, Hasna, & Soar,
2012; Farsalinos, Romagna, Tsiapras,
Kyrzopoulos, & Voudris, 2013).
The current authors believe that the
E-cig could play a significant role in
reducing tobacco caused death and
disease if regulated in a sensible way.
That regulation should, at the very
least, ensure that:
1. Vapor composition is properly
assessed by manufacturers and the data
shared with regulators and ultimately
consumers. This will require some
standardization of the analytical
methods used.
2. Companies implement appropriate
quality management systems to
provide confidence that all batches
manufactured perform in line with
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those used to generate the initial vapor
data.
3. Advertising and company
communication is responsible and
appropriately targeted.
Both the Tobacco Product Directive
in the EU and “deeming” regulation
in the US are working on the detail
behind broadly similar proposals.
While there are many twists and turns
still to unfold in the evolution of an
appropriate regulatory landscape, the
prize of radically reducing the morbidity
and mortality associated with burnt
tobacco, using the potential afforded
by this new technology, is something
that should continue to excite and
inspire all concerned parties.
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The Treatment Effects of Cigarettes and Nicotine on
Schizophrenic Sufferers
Christopher B. Hill
James Madison University
The concept of schizophrenia and
nicotine in cigarettes is investigated,
addressing health issues inherent in
the dynamic. Conclusions are drawn
as to their interaction. Hence, there
is more than enough evidence pointing
to further recommendations.
Cigarette inhalation is the most
effective primary route for nicotine
to enter the body (Doweiko, 2012).
The Addictions Newsletter

Nicotine inhaled through cigarettes may
cause more dopamine and glutamate
to be released, reversing the trend of
negative symptoms in schizophrenia
(D’Souza et al., 2012, Xiang Yang et al.,
2012). In addition, evidence suggests
that smokers are using cigarettes to
self-medicate for anxiety (Bjørngaard et
al., 2013; Hughes, Stead, & Lancaster,
2000). Furthermore, people who are
struggling with schizophrenia may be
using cigarettes to reduce their overall
anxiety due to positive symptoms, like
hallucinations and delusions, as well
671
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as overwhelming cognitive distress (de
Beaurepaire, 2012; Doweiko, 2012) as
well as limiting negative symptoms
(Xiang Yang et al., 2012).
Cigarettes Affect Oral Fixation Unlike
Other Nicotine Alternatives
Briefly, the idea of oral fixation goes
back to Freud. The action of oral
fixation, or oral need, goes back to
breast feeding. Not only is oral fixation
a concept of arousal, but also one of
satisfaction. Smoking is one way to
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meet an oral fixation (Wagg & Pridmore,
2004). The nicotine patch, while an
effective means of providing nicotine
(DeVeaugh-Geiss, Chen, Kotler, Ramsay,
& Durcan, 2010), has no effect on oral
fixation. Similarly, nicotine infusions
into the bloodstream have been unable
to have the same effects as inhaled
nicotine (D’Souza et al., 2012).
Cigarettes Affect Socialization Unlike
Other Nicotine Alternatives
In particular, people with schizophrenia
have the negative symptom of isolation.
Exacerbation of symptoms can stem
from the added stress that occurs
from an overload environmental
stimuli (Pedersen & Mortensen, 2001;
Geis & Ross, 1998). Cigarettes could
counteract isolation in that smoking
sections are set up in various public
places, thereby ensuring that the
smoker, using such designated places, is
surrounded by likeminded individuals.
As with most socialization by exclusion,
bonding occurs between those that
are forced to be together, thereby
counteracting isolation. One smoker
can sit outside by himself avoiding
others, but in many instances, smokers
end up being near one another in the
same space while using cigarettes
(DeLay, Laursen, Kiuru, Salmela-Aro,
& Nurmi, 2013; Hilton, 2000). One way
to engage people with schizophrenia
is through groups. In fact, adequate
social supports are able to lower stress
in sufferers (Betensky et al., 2008).
Cigarettes cause increased rates of
socialization (DeLay et al., 2013;
Hilton, 2000). Groups that are formed
around smoking may be one way to
better engage this special isolated
population. As stated previously, the
nicotine patch is an effective delivery
system for the drug to the brain
(DeVeaugh-Geiss et al., 2010), but,
unfortunately, it does not provide the
added benefit of socialization.
Smoking, Self-Medication, and
Electronic Cigarettes
Those suffering from schizophrenia as
well as others with mental illness smoke
up to half of all cigarettes consumed in
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the United States (Chambers, 2009).
In fact, there is evidence pointing to
inhaled nicotine consumption as a
possible self-medication for sufferers
of schizophrenia (de Beaurepaire,
2012). Despite this evidence, selfmedication from cigarette use remains
controversial due to the potential
for development of cancer as well
as the other medical problems that
are related to this habit (Chambers,
2009). Electronic cigarettes provide
a vaporized puff of nicotine to the
smoker. As there is no detectable odor,
hygiene is enhanced. Furthermore,
there is no tobacco combustion in the
electronic cigarette, no threat of fire,
or need to leave the area that the
smoker is currently occupying. Despite
these facts, electronic cigarettes need
to be smoked in special areas (Johnson,
2014).
Electronic cigarettes are an effective
means for nicotine to be administered
into the body. Research has found that
nicotine abuse related to cigarette
smoking is greatly reduced in electronic
cigarette smoking (Vansickel, Weaver, &
Eissenberg, 2012). Research shows that
electronic cigarettes are still banned
in buildings, ensuring that forced
socialization effect of being mandated
into a smoking section outside the
building endures (McAuley, Hopke,
Zhao, & Babaian, 2012). The amount
of research comparing electronic
cigarettes to their forerunners is
negligible regarding health concerns.
Certainly, more research into electronic
cigarettes and health needs to be
completed (Odum, O’Dell, & Schepers,
2012; Cobb, Byron, Abrams, & Shields,
2010).
Conclusions
Smoking is assumed to cause 5 million
deaths annually (Davis, Wakefield,
Amos, & Gupta, 2007). In fact, the
average male who smokes could lose
up to 13.2 years of their life and
females could lose 14.5 years of their
life due to their habit (Doweiko, 2012).
Self-medication with cigarettes is an
intervention that has proven successful
in the treatment of some symptoms of
schizophrenia (D’Souza et al., 2012,
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Xiang Yang et al., 2012). Smoking
interventions have shown to decrease
negative symptoms of schizophrenia
(Xiang Yang et al., 2012).
Recommendations
1. Nicotine from cigarettes could prove
to be another treatment in combination
with other medication or on its own.
Too much data and information is being
disseminated by groups that have a
stake in cigarette sales. Therefore,
systematic research must be done by a
third party that does not have financial
ties to the industry.
2. Electronic cigarettes as well as
other delivery systems of nicotine need
further research because cigarette
combustion continues to be problematic
despite its ability to help people with
schizophrenia with mental health
symptoms and socialization (Odum,
O’Dell, & Schepers, 2012).
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Harm Reduction for Vulnerable Populations
Pasquale Caponnetto
Marilena Maglia
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Introduction
The harm of tobacco smoking to the
individual and to society is well-known.
It is the single most important cause
of avoidable premature mortality
in the world, killing nearly 6 million
people per year (World Healt h
Organization, 2008). We all agree
that complete smoking cessation is
the best outcome for smokers, but
for those who experience very longterm—perhaps lifelong—disruption
of brain function, mood or cognitive
ability following smoking cessation,
nicotine cessation may not be the
healthiest approach. Such individuals
may require long-term treatment
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support or nicotine maintenance to
enable them to maintain smoking
abstinence (Caponnetto, Keller, Bruno,
& Polosa, 2013; Royal College of
Physicians, 2007). Consequently, many
smokers will keep smoking because
when given only the options of smoking
or completely giving up nicotine, many
will not give it up. Bearing in mind that
products that deliver nicotine without
the smoke carry only a fraction of
the health risks of smoking (Nutt et
al., 2014), it is important to consider
that a third option is also available
to smokers, tobacco harm reduction
(THR), the substitution of low-risk
nicotine products for cigarette smoking.
Existing non-combustible nicotinecontaining products make THR a
realistic strategy for smokers who
have difficulty quitting. However,
to be successful these alternatives
need to be as readily available as
cigarettes, competitively priced,
socially acceptable, and approved for
regular long-term recreational use
rather than as short-term cessation
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aids. Because of their similarities to
smoking, including the hand-to-mouth
repetitive motion and the visual cue
of a smoke-like vapor, e-cigarettes are
proving to be an attractive and popular
long-term alternative to tobacco
cigarettes (Caponnetto, Russo, et al.,
2013) and have been recently proposed
as a very promising product for THR
(Polosa, Rodu, Caponnetto, Maglia,
& Raciti, 2013). This novel approach
can be exploited successfully among
marginalized and socially disadvantaged
smokers from high smoking prevalence
groups such as those with mental
health disorders and chronic disease.
Here we specifically address the case
for e-cigarette use in smokers with
schizophrenia.
The Schizophrenic Smoker
Tobacco smoking is highly prevalent
among people with schizophrenia
(de Leon & Diaz, 2005) and smokers
with schizophrenia appear to
smoke more heavily, extract more
nicotine from each cigarette, and
Summer 2014

suffer from more severe nicotine
dependence compared to smokers
without schizophrenia (Williams et
al., 2005). As a consequence, smokingrelated morbidity and mortality is
particularly high among individuals
with schizophrenia (Kelly et al., 2011).
Moreover, excessive cigarette smoking
often creates a substantial financial
burden for people with schizophrenia
(McCreadie & Kelly, 2000; McDonald,
2000).
Nonetheless, for most schizophrenic
patients, smoking may have some
therapeutic value given that the use
of cigarettes appears to mitigate
clinical symptoms and side effects of
antipsychotic medications (Winterer,
2010). For instance, nicotine is known to
improve attention deficits and working
memory in people with schizophrenia.
This finding is aligned with the cognitive
approach to the self-medication
hypothesis, which suggests that people
smoke to improve their cognitive
deficits. (Ochoa & Lasalde-Dominicci,
2007). Although smoking cessation
may save these individuals’ lives, the
currently approved smoking cessation
medications (e.g., nicotine replacement
therapy, bupropion and varenicline)
are not particularly effective among
smokers with schizophrenia (Aubin,
Rollema, Svensson, & Winterer, 2012).
This scenario is further complicated by
professional and patient beliefs that
quitting smoking will worsen psychiatric
symptoms, or that these smokers
have little or no interest in quitting.
Moreover, the prescribing information
for bupropion and varenicline carry a
“black-box” warning highlighting an
increased risk of psychiatric symptoms
and suicidal ideation in patients
reporting any history of psychiatric
illness (Polosa & Benowitz, 2011).
Interventions to Reduce Harm in
Smokers with Schizophrenia
A different solution for smokers with
schizophrenia is urgently needed. Our
earlier clinical trials with e-cigarettes
in smokers not intending to quit showed
a surprising—yet important—reduction
in cigarette consumption (Caponnetto,
Campagna, et al., 2013; Polosa et al.,
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2011). We hypothesized that these
promising findings could be replicated
in high-risk smokers with schizophrenia.
In a prospective 12-month proof-ofconcept study, we have shown for the
first time that regular e-cigarette use
substantially decreased consumption of
conventional cigarettes without causing
significant side effects in smokers with
chronic schizophrenia (Caponnetto,
Auditore, Russo, Cappello, & Polosa,
2013). Large prospective randomized
controlled trials are now required to
confirm these initial observations.
With this in mind, we have recently
designed a large multi-center study
to monitor possible modifications
in the smoking habits of a group
of 153 psychiatrically stable (no
recurrence/hospitalization or need
for psychopharmacological treatment
modification in last 12 months)
individuals with schizophrenia who were
offered second generation personal
vaporizers in order to reduce the risk
of their tobacco smoking (Caponnetto
et al., 2014). At screening, participants’
schizophrenia diagnosis will be
assessed using the Structured Clinical
Interview for DSM-IV Axis I DisordersClinician Version (SCID-I-CV; First,
Spitzer, Gibbon, & Williams, 1996) and
symptomatology will be assessed using
the Positive and Negative Syndrome
Scale (PANSS; Kay, Fiszbein, & Opler,
1987) to grade diagnostic severity.
Participants will be then randomized
in a three-arm clinical trial designed to
receive either e-cigarettes with 24 mg
nicotine, e-cigarettes without nicotine,
or nicotine-free plastic inhalators.
Participants will receive a full supply of
study products for a total of 12 weeks.
A prospective evaluation of efficacy
and safety will be carried out regularly
throughout the study until the final
follow-up visit at 24 weeks. The goal is
to propose a complementary treatment
strategy for smokers with schizophrenia
that can effectively and substantially
reduce tobacco consumption.
Hopefully, this Smoking Cessation and
Reduction in Schizophrenia (SCARIS)
study protocol will contribute to our
fundamental understanding of the role
of e-cigarettes in smoking cessation
and harm reduction, and the influence
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of e-cigarettes on the health status of
this vulnerable population.
Concluding Remarks
Marginalized and socially disadvantaged
smokers with schizophrenia are known
to experience significant barriers
to cessation including poverty,
stressful circumstances, and symptom
r e s u r g e n c e . Pa t i e n t - c e n t e r e d
approaches to nicotine management
should be proposed to assist these
challenging smokers irrespective
of their attitude to quitting; these
approaches require the adoption of
flexible solutions and shared goals.
The preliminary positive findings we
observed with e-cigarettes allows us
to advance the hypothesis that this
lower-risk substitute for conventional
cigarettes may help smokers with
schizophrenia reduce their cigarette
consumption or remain abstinent,
thereby decreasing the socioeconomic
burden and adverse health effects
posed by cigarette smoking in this highrisk group.
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E-cigarettes: More Frenemy than Enemy
Ellen Meier and
Theodore L. Wagener
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E-cigarettes have been increasing in
popularity since their advent in the
United States in 2009. They have introduced a new addiction lexicon including
“vaping” (i.e., puffing on an e-cigarette), “vapers” (people who use ecigarettes), and “e-juice” (the flavored
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nicotine liquid inside e-cigarettes), to
name a few. Tobacco researchers and
regulatory agencies have fervently tried
to keep pace with the marketplace as
e-cigarettes continue to evolve from
1st generation (G1: “cig-a-likes’) to 2nd
generation (G2: “tank systems”) devices. G2s improve upon G1 devices, with
the addition of a refillable e-juice tank,
higher capacity batteries, and multiple
design features (e.g., variable voltage
for higher heating). Most research to
date is limited to investigations of 1st
generation devices, with only a handful
of survey and clinical laboratory studies
of 2nd generation types.
The potential public health impact of
e-cigarettes is not well-understood,
but there are concerns that they may
decrease smokers’ motivation to quit
smoking, be used mainly as a bridge
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product for current smokers when
they are in situations where smoking is
prohibited (dual use), or as a gateway
product for youth. Our lab has been
eager to answer these questions, as
well as others, to help inform effective
regulatory policy.
E-cigarettes Effects on Smoking
Behavior
One concern among researchers and
public health officials is that e-cigarettes may decrease smokers’ motivation to quit. To examine this, we
conducted a pilot randomized clinical
laboratory trial (Wagener et al., 2014).
A sample of smokers, uninterested
in quitting, and with no history of ecigarette use, sampled three different
G1 brands as well as their usual brand
of cigarette. They were then allowed
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to select their preferred brand of ecigarette to use ad libitum for one
week. We found that readiness and
confidence to quit smoking significantly
increased during the sampling session
and continued to increase throughout
the week of ad libitum use, suggesting
that e-cigarettes may be a useful cessation induction device. E-cigarettes
were also as effective as conventional
cigarettes in reducing cravings to
smoke. Moreover, participants reduced
their conventional cigarette use by 44%
during the week of ad libitum use.
In addition to our own, other research
has found that e-cigarettes are about
as effective at curbing cravings as
conventional cigarettes (Vansickel &
Eissenberg, 2013; Vansickel, Weaver,
& Eissenberg, 2012). However, few
G1 users are able to completely quit
smoking; most are able to just reduce
(Farsalinos, Romagna, Tsiapras, Kyrzopoulos, & Voudris, 2013). As a result,
dual use is common. This does not appear to be the case with G2 users. G2s
are much more effective in delivering
nicotine, achieving levels comparable
to conventional cigarettes, but only if
users puff more often (Farsalinos et al.,
2014). Indeed, experienced users may
maintain cigarette-like levels of nicotine by taking puffs more frequently
from their e-cigarette.
Studies assessing G1’s effect on longer term smoking behavior suggest
that they are effective replacements
for conventional cigarettes for some
but more often only lead to reduced
conventional cigarette use. For instance, two small uncontrolled trials
(Caponnetto, Auditore, Russo, Cappello, & Polosa, 2013; Polosa et al.,
2011) found smoking cessation rates
of 23% (6-month follow-up) and 14.3%
(12-month follow-up) and at least a
50% smoking reduction rates of 33%
(6-month) and 50% (12-month). Two
larger controlled trials support these
findings, with a 12-month cessation
rate of 11% (Caponnetto, Campagna, et
al., 2013) and a 6-month cessation rate
of 7.3% (vs. 5.8% for nicotine patch;
Bullen et al., 2013); an additional 50%
reported at least a 50% smoking reduction (Bullen et al., 2013). Collectively,
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the research suggests that e-cigarettes
may be an effective method of smoking reduction for many and a means of
cessation for some.
As a Gateway Product
Many public health officials and tobacco
control researchers are concerned
about how e-cigarettes may affect
youth tobacco experimentation and
uptake ({Kmietowicz, 2014; Pepper et
al., 2013). To begin to address this issue, our lab conducted a cross-sectional
study surveying primarily first and
second year college students (M age =
19.57; Meier, Tackett, Miller, Grant &
Wagener, under review). Participants
answered questions regarding past/current use of all tobacco and nicotine replacement products (e.g., gum, patch,
lozenges), including e-cigarettes. Out
of 1,304 students, 191 (14.6%) had tried
e-cigarettes, of which 17 “occasionally”
used (1.3%) and one used daily. Additionally, e-cigarettes were the first tobacco product ever tried by 46 students
(3.8%); however, only one was still using
e-cigarettes “occasionally” and only
two (4.3%) went on to become a daily
or occasional smoker of conventional
cigarettes. For comparison, of the 326
students (25%) who first tried conventional cigarettes, 80 (24.5%) were still
using conventional cigarettes “occasionally” or “daily.” This suggests that
although some youth seem to be trying
e-cigarettes, uptake is relatively low
and few are moving on to conventional
cigarettes. Nonetheless, many of these
participants were approximately 14 to
15 years old when e-cigarettes were
introduced to the United States and
some may have already tried their first
tobacco product. Therefore, continued
surveillance of e-cigarette experimentation and uptake by youth is needed.
Furthermore, for youth who begin with
e-cigarettes and eventually move on to
conventional cigarettes, the ultimate
question is—would they have started
smoking regardless of whether they
tried e-cigarettes? Only large-scale and
long-term epidemiological studies (such
as the PATH Study, www.pathstudyinfo.
nih.gov ) that examine changes in total
tobacco use rates will be able to effectively answer this question.
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G2 Devices and Vape Shops—Not Just
for E-cigarette Aficionados Anymore
“Vape shops,” or e-cigarette specialty
stores, are quickly becoming a large
part of the vaping culture. This rapidly
growing sector of the market primarily
sells G2 devices in addition to e-juice.
There are currently an estimated 5,000
vape stores in the U.S. At one time,
it was believed that vape stores and
G2 devices were only for e-cigarette
aficionados; however, these ideas are
changing with emerging research from
our lab as well as others’.
In our first study of vape shop customers
(Lechner et al., 2014), largely comprised of exclusive G2 users (~70%), we
found that the longer customers used
e-cigarettes, the fewer conventional
cigarettes they smoked. This reduction
tended to be more drastic within the
first 6 months of e-cigarette initiation
with most eventually reporting smoking
cessation. Moreover, users tended to
decrease the strength of their e-liquid
over time, potentially suggesting reduced nicotine dependency.
In a second study, also among vape
shop customers (Wagener et al., 2014),
we found similar levels of reduction,
but also conducted biochemically confirmed self-reported smoking cessation.
For those who reported quitting conventional cigarettes (69%), cessation
was confirmed for 64% using carbon
monoxide (CO) testing. Additionally,
the majority of customers reported
improvements in smoking-related
symptoms including: decreased coughing, increased ability to exercise, and
increased sense of smell and taste.
E-cigarettes were even perceived as
less harmful than all other nicotine and
tobacco products. Finally, customers
frequently reported starting with a G1
device and then switching to a G2 device in hopes of improving the quality
and satisfaction of their e-cigarette,
and for the wide variety of e-liquid
flavors available.
Recent tobacco and market research
support our lab’s findings. A growing
number of e-cigarette users now begin
with G2 devices; current estimates are

Summer 2014

30%. While G1 models still represent
approximately 65% of sales, G2 sales
have nearly quadrupled as G1 sales
have started to decline (Herzog, 2014a,
2014b). A recent worldwide survey of
19,000 e-cigarette users showed that
only 3% were currently using a G1
product (Farsalinos, Romagna, Tsiapras,
Kyrzopoulos, & Voudris, 2014).
Future Research
Our research team continues to investigate these lines of e-cigarette research.
We also are beginning to examine the
effect of e-cigarette use on exposure to
harmful and potentially harmful chemical constituents as well as downstream
physiological effects. The overall goal
of this research is to inform effective
regulatory policy.
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In the years 2005, 2006, and 2007 over
5 million people between the ages of 25
and 64 entered treatment for drug or
677
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alcohol problems (Substance Abuse and
Mental Health Services Administration,
2012). Yet most substance abusers who
need treatment do not get it (Perkonigg
et al., 2006). One report estimated
that less than 25% of individuals with
problems related to alcohol will receive
treatment (Cohen, Feinn, Arias, &

Summer 2014

Kranzler, 2007).
Alcohol has been identified as a risk
factor for chronic diseases for centuries.
Orford et al. (2006) developed a model
to explain why people with alcohol
problems seek professional help. They
reported that when a person realizes
his drinking is leading to a worsening
of medical issues and is combined with
the triggering event such as family or
professional intervention, the individual
is more likely to seek professional help.
Dawson, Goldstain, Ruan, and Grant
(2012) found a marginal association
between recovery and the person
having two or more medical conditions.
However, until now the literature
has lacked empirical evidence
demonstrating the magnitude of the
statistical association between the
presence of chronic medical conditions
and an individual’s actually seeking
treatment for a problem with alcohol.
Therefore, this study examines the
relationship between the presence of
chronic conditions and likelihood of
seeking treatment for alcohol abuse or
dependence.
Methods
Data
The National Epidemiologic Survey
on Alcohol and Related Conditions
(NESARC) is a longitudinal, nationally
representative survey funded by the
National Institute on Alcohol Abuse and
Alcoholism (NIAAA). Since the current
study aimed to examine the likelihood
of receiving alcohol treatment, we
restricted our sample to current
drinkers in the NESARC data. The
NESARC data defined “current drinkers”
as those consuming 12 drinks per year,
which obviously would include many
individuals, likely the majority, whose
alcohol consumption would not be
problematic. Because there were so
few current drinkers above 65 years
of age who enrolled in any alcohol
treatment program, we restricted our
sample to current drinkers between 18
and 64 years of age. Based on NIAAA
drinking risk definition, current drinkers
were categorized as heavy drinkers
or low risk drinkers (Dawson, 2010).
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Men who had <14 drinks per week or
<4 drinks per day and women who had
<7 drinks per week or <3 drinks per
day were termed as low risk drinkers.
On the other hand, men who had ≥14
drinks per week or ≥4 drinks per day
and women who had ≥7 drinks per week
or ≥3 drinks per day were termed as
heavy drinkers.
Based on these inclusion and exclusion criteria, the final sample included
15,237 current drinkers between 1864 years of age. Among these current
drinkers, 4,485 respondents have at
least one of the chronic medical conditions tracked by NESARC, and 10,752
respondents do not have any of the
tracked chronic medical conditions
(Table 1).
Measures
The primary outcome measure for this
study was whether a respondent had
received alcohol treatment. In this
study, 13 alcohol treatment programs
listed in the NESARC were re-grouped
into 6 categories (ever attended:
12-step organization, alcohol/
drug detoxification, alcohol/drug
rehabilitation, community mental
health program, emergency room or
crisis center, or other services) and
measured as binary outcomes (1 = yes;
0 = no).
General health was presented as five
categories—excellent, very good,
good, fair, and poor. Chronic medical
conditions included arteriosclerosis,
arthritis, hypertension, heart diseases,
liver cirrhosis, liver disease, stomach
ulcer, and gastritis. Mental health
disorders included schizophrenia,
major depression disorder, and bipolar
disorder.
Analysis
Table 1 provides descriptive statistics
including case counts and relative
frequencies for baseline demographic
and socio-economic characteristics,
general health status, chronic medical
conditions, and mental health
disorders. For purposes of comparison,
the categorical variables are subdivided
between current drinkers without
chronic medical conditions and current
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drinkers with a chronic medical
condition, with chi-square tests used
to assess the hypothesis of equal
proportions at α = 0.05.
To control for potential differences
between current drinkers with
and without chronic conditions, a
propensity score model was developed
to determine the likelihood (i.e.,
propensity) of each participant being
diagnosed with a chronic condition
(Rosenbaum & Rubin, 1983; d’Agostino,
1998). Categorical variables for age
group and educational attainment
were included in the propensity score
development model. The propensity
score was then used as a covariate in
subsequent lagged logistic regression
models (Kurth et al., 2006). Lagged
logistic regression models were used
to determine the influence of chronic
condition diagnosis on the likelihood
of receiving alcohol treatment, after
controlling for baseline demographic
and SES characteristics, general health
status, chronic medical conditions,
drinking status (heavy or low-risk
drinkers), and mental health disorders.
In this model, the receipt of alcohol
treatment was captured in Wave 2
(2004-2005) whereas the values for
the regressors were captured in Wave
1 (2001-2002). All the analysis was
conducted using Statistical Analysis
Software Version 9.2.
Results
The descriptive statistics in Table 1
show that the current drinkers with
chronic medical conditions tended to be
older than the drinkers without chronic
medical conditions. Among drinkers
with chronic conditions, 45.2% (SE =
0.45%) had arthritis, 42% (SE = 0.43%)
had hypertension, and 26.7% (SE =
0.40%) had heart disease. Table 2 lists
the type of treatment utilized.
The results of the lagged logistic
regressions in Table 3 show that drinkers
with at least one chronic condition
were more likely to enroll in an alcohol
treatment program than drinkers
without any chronic conditions, OR =
1.17, 95% CI [1.04, 1.31]. Drinkers with
heart disease (OR = 1.56, 95% CI [1.30,
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Table 1. Sample characteristics of current drinkers, 2001-2002
No chronic conditions
Chronic conditions
N = 10,752
N = 4,485
Participant
N
%
SE
N
%
SE
p-value
characteristics
Sex
Males*
5,673
57.5
0.25
2,272
56.5
0.39
0.023
Females*
5,079
42.5
0.25
2,213
43.5
0.39
0.023
Age
18-24*
1,817
18.9
0.32
307
7.4
0.25
<.0001
25-34*
3,027
28.2
0.26
656
15.3
0.35
<.0001
35-44*
3,117
27.0
0.22
1,064
23.5
0.38
<.0001
45-54*
1,990
18.5
0.20
1,380
29.9
0.43
<.0001
55-64*
801
7.4
0.13
1,078
24.0
0.43
<.0001
General Health
Excellent*
4,630
44.3
0.25
792
19.3
0.37
<.0001
Very good*
3,697
34.9
0.26
1,406
32.7
0.37
<.0001
Good*
1,911
16.7
0.20
1,397
30.3
0.43
<.0001
Fair*
413
3.3
0.11
645
13.1
0.29
<.0001
Poor*
83
0.6
0.04
238
4.5
0.19
<.0001
Chronic conditions
Arteriosclerosis
92
2.1
0.12
Arthritis
2,037
45.2
0.45
Hypertension
1,942
42.4
0.43
Heart disease
1,205
26.7
0.40
Liver cirrhosis
28
0.6
0.11
Liver disease
76
1.5
0.12
Stomach ulcer
370
7.9
0.30
Gastritis
782
17.5
0.32
Mental health disorders
Schizophrenia*
16
0.1
0.03
36
0.7
0.06
<.0001
Major depressive
771
6.5
0.14
612
12.6
0.29
<.0001
disorder*
Bipolar disorder*
307
2.7
0.09
292
6.3
0.23
<.0001
Note. Observations are weighted to be representative of U.S. national sub-populations of 68.5 million current drinkers
without chronic medical conditions and 27.2 million current drinkers with chronic medical conditions. Standard errors have
been adjusted to allow for complex survey design effects.
*p < .05; p-values are for chi-square tests of equal proportions.

1.87]), liver cirrhosis (OR = 2.08; 95% CI
[1.04-4.16]), and gastritis (OR = 1.65;
95% CI [1.17-2.34]) were more likely to
enroll in an alcohol treatment program;
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whereas drinkers with arteriosclerosis
(OR = 0.53; 95% CI [0.40-0.72]) were
less likely to participate in an alcohol
treatment program.
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Drinkers with health status ranging
from poor to very good are more likely
to participate in a treatment program
than those in excellent health.
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Table 2. Alcohol consumption behavior and alcohol treatment patterns, 2001-2002
No chronic conditions
Chronic conditions
n = 10,752
n = 4,485
Participant
N
%
SE
N
%
SE
p-value
characteristics
Alcohol consumption
Low risk drinkers
7,917
72.9
0.24
3,237
72.0
0.41
0.037
Men*
4,040
40.4
0.22
1,549
38.8
0.43
0.002
Women
3,877
32.5
0.25
1,688
33.1
0.35
0.157
Heavy drinkers*
2,835
27.1
0.24
1,248
28.0
0.41
0.037
Men
1,633
17.1
0.19
723
17.6
0.42
0.239
Women
1,202
10.0
0.19
525
10.4
0.21
0.116
Current alcohol abuse/de1,801
17.0
0.24
793
18.1
0.37
0.014
pendence*
Alcohol treatment*
142
1.2
0.05
107
2.3
0.12
<.0001
Alcoholics Anonymous or
87
0.7
0.05
62
1.5
0.10
<.0001
12 step program
Alcohol detoxification
25
0.2
0.02
31
0.8
0.08
<.0001
ward
Alcohol rehabilitation
43
0.4
0.04
37
0.9
0.08
<.0001
program
Community mental
41
0.4
0.03
42
1.0
0.08
<.0001
health program
Emergency room or crisis
17
0.2
0.03
23
0.5
0.05
<.0001
center
Other services
84
0.7
0.06
79
1.8
0.11
<.0001
Observations are weighted to be representative of U.S. national sub-populations of 68.5 million current drinkers without
chronic medical conditions and 27.2 million current drinkers with chronic medical conditions. Standard errors have been
adjusted to allow for complex survey design effects.

Discussion
The current study supports the
hypothesis that chronic medical
conditions are associated with alcohol
treatment. The data demonstrate a
likelihood of seeking alcohol treatment
is about 17% higher for current drinkers
with at least one chronic medical
condition versus the similarly unstratified group of current drinkers
with no chronic medical conditions.
Among eight chronic medical conditions
discussed in this study, heart disease,
gastritis, and cirrhosis increase the
likelihood of seeking alcohol treatment
by 56%, 65%, and 108%, respectively.
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These data seem to suggest that many
individuals realizing the association of
their alcohol abuse and potentially life
threatening medical conditions may
well be motivated to seek treatment
for the alcohol abuse.
Conclusion
While this is a preliminary study
that would require replication, it
does demonstrate a strong positive
statistical correlation between the
presence of serious chronic medical
conditions and seeking treatment for
alcohol abuse.
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Given the magnitude of the problem
of alcohol abuse and dependency in
terms of deleterious health effects and
the resulting medical costs it would
seem that prospective studies, though
costly and difficult to do, would be
a worthwhile investment of research
assets. Designing more effective
intervention strategies and treatment
programs would likely be improved by a
clearer understanding of the impact of
health problems and encouraging those
with alcohol abuse and dependency to
seek treatment.
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Table 3. Odds ratio (OR) for alcohol treatment program
95% CI
Predictors
Any chronic condition*
Arteriosclerosis *
Arthritis
Hypertension
Heart disease*
Liver dirrhosis*
Liver disease
Stomach ulcer
Gastritis*
Drinking status
Heavy drinker-male*

OR
1.17
0.53
0.84
1.14
1.56
2.08
1.34
1.23
1.65

Lower Limit
1.04
0.40
0.67
0.96
1.30
1.04
0.71
0.92
1.17

Upper Limit
1.31
0.72
1.05
1.35
1.87
4.16
2.53
1.64
2.34

p-value
0.010
<.0001
0.117
0.149
<.0001
0.039
0.363
0.165
0.005

2.84

2.37

3.40

<.0001

Heavy drinker-female*
2.28
1.85
2.83
<.0001
Female*
0.52
0.42
0.64
<.0001
Age
25-34*
1.74
1.00
3.01
0.049
35-44
2.34
0.74
7.41
0.149
45-54
6.09
0.55
68.05
0.142
55-64
4.69
0.12
179.71
0.406
General health
Very good*
1.31
1.11
1.55
0.002
Good*
2.19
1.86
2.57
<.0001
Fair*
2.82
2.29
3.46
<.0001
Poor*
1.70
1.24
2.33
0.001
Mental Illness
Major depressive disor2.10
1.75
2.52
<.0001
der*
Bipolar disorder
0.89
0.68
1.16
0.385
Reference group: Male; 18-24 years of age; non-Hispanic White; married; no education; poor; private insurance; and
excellent health
* Significant at 5% level
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Mid to Late Life Use, Abuse, and
Dependence on Alcohol
Breanne Benedict, Lindsay Meyer,
Thomas Burroughs, Jon R. Haber, &
Theodore Jacob
Palo Alto Veterans Affairs Health
Care System
Mid to late life alcoholics are a highly
vulnerable population given that less
alcohol is needed to adversely affect
cognitive and interpersonal functioning. In addition, older problem drinkers are at increased risk for adverse
alcohol-medication interactions, and
the cumulative effects of problem
drinking are likely to manifest in physical and medical impairments. Most
problematic, within the next 20 years,
an increasing number of older drinkers
(700,000 to 1,400,000) will have a current diagnosis of alcohol use disorder
(AUD) (National Institute of Alcohol
Abuse and Alcoholism, [NIAAA], 2010).
Thus, mid-late life drinking is more
than an area of marginal interest; it is
a critical period for a large and growing
segment of our population, that poses
a significant mental and public health
problem that must be addressed. For
these reasons, it is important to understand the nature of alcohol processes
in mid-late life, specific predictors that
influence outcome, factors most amenable to change, barriers that inhibit
Acknowledgment: This research was
supported by the National Institute on
Alcohol Abuse and Alcoholism (NIAAA) grant
AA016402 and by a Merit Review Grant from
the Department of Veterans Affairs Medical
Research Service, Washington, DC, awarded
to Theodore Jacob.
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treatment seeking, and approaches to
treatment that are most likely to promote entry into recovery. The purpose
of this report is to provide an overview
of current work in these areas; the
guiding rationale key issues that will
be addressed in upcoming analysis;
implications of project findings for
understanding the epidemiology and
clinical course of AUD; and efforts
aimed at identifying promising treatment interventions.
The current project, “Course of AUD in
Mid to Late Life,” is part of our ongoing program of studies examining AUD
among veterans from the Vietnam Era
Twin Registry (VETR) (Eisen et al, 1987).
The registry itself ascertained 7,375
male-male twin pairs born between
1939 and 1957 where both twins served
on active military duty during the
Vietnam era (from May 1965 to August
1975). Previous studies have shown
the VETR to be a large unbiased, nontreatment sample of male twins (Eisen
et al., 1987; Henderson et al., 1990),
who have repeatedly reported on their
substance use and concomitant factors
through well-validated measures. The
core sample of the current project
includes 2054 twins, 1123 of whom
had a lifetime diagnosis of alcohol dependence (AD) (American Psychiatric
Association [APA], 1987) when assessed
in the 1992 Harvard Drug Study (Tsuang
et al., 1996). Participants were conducted through extensive assessments
in 2001 and 2012. The 2001 assessment
included telephone interviews focused
on the Lifetime Drinking History (LDH;
682
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Skinner, 1984), as well as a brief psychiatric symptom checklist, updated
demographic data, and family information. The 2012 assessment extended
the LDH characterization to 2012. In
addition, the assessment included
measures of barriers to treatment
(McKellar et al., 2010), preferences
for alternative types of treatments
(TAHOE; McKellar, 2010), and measures
of stress, coping, and resilience. In
2001, the average age of participants
was 61 years (M = 60.81; SD = 3.6); 90%
were Caucasian; 39% high school graduates while 51% attended some college
or achieved a degree; 50% retired; and
72% currently married. These later-life
assessments provide later-life characterizations of drinking careers that
supplement an existing database that
began with drinking, psychosocial, and
military assessments beginning in 1987.
Hence, a wealth of data is available
that will permit informative analyses
of the major predictors of both late life
alcohol use behavior and concomitant
medical and mental health outcomes
and the potential mediators and moderators of these influences.
The “Course” Project Subsumes
Four Major Aims
(1) Characterize late life drinking
and nondrinking outcomes. Results
from various large sample studies
have corroborated the relationship
between a history of AD and mid-late
life problem drinking. Consistent with
current literature, data on the drinking
characteristics of our course sample in-
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dicate that 65% of those with an earlier
history of AD (assessed in 1992) were
regular drinkers twenty years later, in
2012. Furthermore, the prevalence of
medical and psychosocial problems was
substantial. Subsequent analyses will
be aimed at identifying those factors
associated with medical, psychiatric,
psychosocial, and treatment outcomes
and how these influences may qualify
or explain these effects.
(2) Identify lifespan drinking trajectories and specific predictors of
remission and relapse. In previous
assessments of the longitudinal course
of problem drinking through age 50,
we identified four drinking trajectories
that have now been replicated in two
independent, non-twin samples: (1)
Severe, Chronic Alcoholism (SCA), (2)
Young Adult Alcoholism (YAA), (3) Late
Onset Alcoholism (LOA), and (4) Severe,
Non Chronic Alcoholism (SNCA). Data
from the most recent assessment (when
the veterans were in their early sixties)
will permit extension, refinement,
and re-classification of the identified
trajectories. We expect fewer drinkers
to exhibit dependent drinking in this
later life decade, but to be problematic
drinkers nonetheless (Jacob, Koenig,
Howell, Wood, & Haber, 2009).
(3) Control for genetic influences in
evaluating predictors of course and
outcome of AD. With these twin data,
case control analyses will be conducted
to identify environmental influences
that contribute to course and outcome
patterns that are not confounded by
genetic effects. Here the key comparisons will involve identical twins,
both satisfying lifetime diagnoses for
AD, where the cotwins differ in regard
to a relevant drinking outcome after 50
years of age. If the outcome discordant
twins are also found to differ in regards
to a hypothesized influence such as
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social support—now having controlled
for genetic, shared environmental and
other potentially influential effects—
evidence for the causal role of the
hypothesized factor would be achieved.
(4) Identify treatment barriers among
mid-late life problem drinkers and to
determine what factors differentiate
those veterans who obtain treatment
from those who do not. Studies indicate that only about 20% of persons
with AD obtain treatment. Commonly
reported “barriers” or reasons for not
seeking treatment include stigma, perceived ineffectiveness of treatment,
viewing the problem as minor, and others. Consistent with these estimates,
75%-80% of our core sample remains
untreated. This project will be addressing these issues by (i) identifying
veterans with a history of AD who are
least likely to seek treatment; (ii) determining the most significant barriers
to treatment; and (iii) evaluating brief
and novel interventions for addressing
the negative impact of these barriers.
Significance and Future Directions
Since problem drinking in later life is
strongly related to morbidity, disability,
care requirements, costs, and mortality, the current study aims to identify
the impact of drinking (both in later
life and at earlier times) on medical,
psychiatric, interpersonal, and social/
financial outcomes; aims to identify
key moderators that influence patterns of remission and relapse; and
aims to identify barriers to treatment
and evaluate novel interventions that
may overcome these barriers and better address the limitations of current
clinical practice in treating mid-late
life problem drinking. The latter aim
is especially relevant to clinical care
facilities that must treat large numbers
of mid-to-late life individuals with alcoholism and related disorders, perhaps
the best example being the VA Health
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Care system. Given the various unique
design features of the current study, it
is anticipated that our planned analyses
and project aims will provide an important contribution to the theoretical,
empirical, and clinical literatures on
AUD across the lifespan into later life.
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Abstracts
Amlung, M., & MacKillop, J. (in press).
Understanding the effects of stress and
alcohol cues on motivation for alcohol
via behavioral economics. Alcoholism:
Clinical & Experimental Research.

Background: Psychological stress and
alcohol cues are common antecedents
of both ongoing drinking and relapse.
One candidate mechanism of risk from
these factors is acute increases in
craving, but experimental support for
this hypothesis is mixed. Furthermore,
the combination of stress and cues
has been largely unstudied. The
current study employed a behavioral
economic approach to investigate the
combined roles of psychosocial stress
and alcohol cues on motivation for
alcohol. Methods: In a sample of 84
adult heavy drinkers, we examined the
effects of an acute laboratory stress
induction and an alcohol cue exposure
on subjective craving and stress,
arousal, and behavioral economic
decision-making. Primary dependent
measures included an intertemporal
cross-commodity multiple choice
procedure (ICCMCP), incorporating
both price and delay elements; an
alcohol purchase task (APT), measuring
alcohol demand; and a monetary delay
discounting task (DDT), measuring
intertemporal choice. Results: The
stress induction significantly increased
stress, craving, and the incentive
value of alcohol on the ICCMCP and
APT. Stress-related increases in value
on the ICCMCP were mediated by
increased alcohol demand. Exposure to
alcohol cues only significantly affected
craving, APT breakpoint, and arousal.
Delay discounting was not affected
by either stress or cues. Conclusions:
These results reveal unique behavioral
economic dimensions of motivation for
alcohol following acute stress and an
alcohol cue exposure. More broadly, as
the first application of this approach
to understanding the role of stress in
drug motivation, these findings support
its utility and potential in future
applications.

The Addictions Newsletter

Bernstein, M. H., Colby, S. M., Bidwell,
L. C., Kahler, C. W., & Leventhal, A.
M. (in press). Hostility and cigarette
use: A comparison between smokers
and nonsmokers in a matched sample
of adolescents. Nicotine & Tobacco
Research. doi: 10.1093/ntr/ntu033

Introduction: We examined the
association between hostility—a
personality trait reflective of negativity
and cynicism toward others—and
smoking in adolescents, by measuring:
(a) several subcomponents of hostility,
and (b) facial emotion processing
ability, which has been previously linked
to hostility. Methods: Participants (N =
241, aged 14–19) were 95 smokers
and 95 demographically matched
nonsmokers, as well as 51 nonmatched
smokers. All participants completed
the Cook–Medley (C-M) hostility scale,
which provides a general hostility
score and three component scores
(cynicism, hypersensitivity, and
aggressive responding), and a facial
emotion processing task. This task,
designed to assess emotion recognition,
requires quickly identifying the emotion
of faces that gradually morph from
neutral to high intensity happy, angry,
or fearful. Results: Independent
sample t tests indicated that matched
smokers scored significantly higher in
cynicism and aggressive responding
than nonsmokers. Among smokers,
age of smoking onset was negatively
correlated with general hostility and
aggressive responding. All hostility
scales were positively correlated with
the intensity needed to recognize happy
faces. Counterintuitively, smokers
required a greater intensity to recognize
angry faces than nonsmokers. No other
relations between hostility/smoking
status and facial emotion processing
were observed. Conclusions: Aspects
of hostility, particularly aggressive
responding, may be a risk factor for
early onset smoking. Although hostile
participants exhibited a deficiency in
their ability to recognize happiness in
facial pictures, these results did not
translate to differences in smoking
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status. This study elucidates some of
the complex interrelations between
hostility, emotion processing, and
adolescent smoking, which may
have implications for teen smoking
prevention.
Bujarski, S., & Ray, L. A. (in press).
Subjective response to alcohol and
associated craving in heavy drinkers
vs. alcohol dependents: An examination
of Koob’s Allostatic Model in humans.
Drug and Alcohol Dependence. doi:
10.1016/j.drugalcdep.2014.04.015

Background: Koob’s allostatic model
of addiction emphasizes the transition
from positive reinforcement to
negative reinforcement as dependence
develops. This study seeks to extend
this well-established neurobiological
model to humans by examining
subjective response to alcohol (SR)
as a biobehavioral marker of alcohol
reinforcement. Specifically, this
study examines (a) differential SR
in heavy drinkers (HDs) vs. alcohol
dependent individuals (ADs) and (b)
whether HDs and ADs differ in terms
of the association between SR and
craving. Methods: Data was culled
from two alcohol challenge studies,
totaling 91 participants (oversampled
on OPRM1 Asp40 carriers). Alcohol
was administered intravenously and
participants completed standard
measures of SR and craving at BrAC’s
of 0.02, 0.04, and 0.06 g/dl. SR
was modeled as a multi-dimensional
construct consisting of stimulation,
sedation, and tension relief. Results:
ADs reported significantly higher
sedation and craving initially and
exhibited a blunted response to alcohol
along escalating BrACs. ADs exhibited
greater initial tension but did not
differ from HDs in tension reduction
across rising BrACs. Further, alcoholinduced stimulation was associated
with alcohol craving to a significantly
greater degree in HDs, as compared to
ADs. Conclusions: This study provides
initial evidence that HDs and ADs
differ in their subjective experience
of alcohol and in the association
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between dimensions of SR and craving
for alcohol. Hypotheses derived from
the allostatic model were partially
supported, such that, while ADs and HDs
did not differ on stimulation response,
there was a relative dissociation
between positive reinforcement and
craving in ADs as compared to HDs.
DeMartini, K. S., & Fucito, L. (in press).
Variations in sleep characteristics
and sleep-related impairment in atrisk college drinkers: A latent profile
analysis. Health Psychology. doi:
10.1037/hea0000115

Objective: Sleep disturbance and
heavy drinking increase risk of negative
consequences in college students.
Limited research exists on how they
act synergistically, and the overall
nature of sleep and sleep-related
impairment in college student drinkers
is poorly understood. A latent profile
analysis was conducted on the sleep
characteristics and daytime sleeprelated consequences of college
student drinkers who were at-risk based
on Alcohol Use Disorders Identification
Test—Consumption scores. Methods:
Participants (N = 312, mean age =
18.90 (0.97) years) consumed a mean
(SD) of 20.93 (13.04) drinks per week.
Scores on the ten items of the Sleep/
Wake Behavior Problems Scale (SWPS)
were the class indicators. Results: Four
classes best described the sleep and
sleep-related consequences of at-risk
college drinkers. Classes represented
different gradients and types of sleep
patterns and sleep-related impairment;
nearly half the sample reported late
bedtimes and daytime consequences
of insufficient sleep. Subsequent
validation analyses indicated that these
classes were directly correspondent
with severity of alcohol consumption,
alcohol-related consequences
illicit substance use, and perceived
health. Conclusions: These findings
indicate the presence of significant
heterogeneity in college drinkers’ sleep
patterns and experiences of sleeprelated impairment. Class differences
significantly impact the level of alcohol
and drug use and the consequences
members experience. Greater alcohol
use and sleep/wake problems are
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associated with increased risk for
negative consequences for certain
classes. These results suggest that
college drinking interventions could
benefit from the incorporation of
sleep-related content and the value in
adding brief alcohol assessments and
interventions to other college health
treatments.
Ingersoll, K., Dillingham, R., Reynolds, G.,
Hettema, J., Freeman, J., Hosseinbor,
S., & Winstead-Derlega, C. (2014).
Development of a personalized
bidirectional text messaging tool for HIV
adherence assessment and intervention
among substance abusers. Journal of
Substance Abuse Treatment, 46(1),
66-73. doi: 10.1016/j.jsat.2013.08.002

We describe the development of
a novel, two-way text messaging
intervention tool for substance users
who are non-adherent with HIV
medications, and examine message flow
data for feasibility and acceptability.
The assessment and intervention tool,
TxText, is fully automated, sending
participants mood, substance use,
and medication adherence queries.
Participants respond and the tool
recognizes the category of response
and sends an appropriate personalized
intervention message that participants
designed in return. In 10 months,
the tool sent 15,754 messages to 57
participants, who responded with 6290
messages. Response rates to substance
use (2296), medication (2770), and
mood queries (4486) were 65%, 68%,
and 62%, respectively. Responses
indicating medication adherence
and abstinence from substances or
good moods were more common than
negative responses. The TxText tool
can send messages daily over a 12
week period, receive responses, and
decode them to deliver personalized
affirming or intervention messages.
While we await the outcomes of a pilot
randomized trial, the process analysis
shows that TxText is acceptable and
feasible for substance abusers with HIV,
and may serve as a complement to HIV
medical care.
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Leeman, R. F., Ralevski, E., Limoncelli,
D., Pittman, B., O’Malley, S. S., &
Petrakis, I. L. (in press). Relationships
between impulsivity and subjective
response in an IV ethanol paradigm.
Psychopharmacology. doi: 10.1007/
s00213-014-3458-9

Rationale: Impulsivity and individual
differences in subjective response to
alcohol are risk factors for alcohol
problems and possibly endophenotypes
for alcohol dependence. Few prior
studies have addressed relationships
between the two constructs.
Objectives: To predict subjective
responses to ethanol, we tested selfreported impulsiveness, ethanol dose
condition (high dose, low dose or
placebo) and time (7 timepoints)
along with interactions among these
variables. Methods: The present study
is a secondary analysis of data from
a within subject, placebo-controlled,
dose-ranging ethanol administration
study using IV infusion with a clamping
technique to maintain steady-state
breath alcohol concentration. The
sample consisted of healthy, nonalcohol dependent social alcohol
drinkers between the ages of 21-30 (N
= 105). Participants at varying levels of
impulsivity were compared with regard
to stimulant and subjective responses
to three ethanol dose conditions over
time. Results: Individuals with higher
impulsivity reported stronger stimulant
and weaker sedative response to
alcohol, particularly at the higher
dose. Higher impulsivity was associated
with a steeper increase in stimulant
effects during the first half of clamped
ethanol infusion with the higher dose.
Conclusions: These results suggest that
impulsive individuals may experience
enhanced reinforcing, stimulant effects
and relatively muted aversive, sedative
effects from alcohol. These subjective
responses may relate to enhanced
risk of alcohol problems among more
impulsive individuals.
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Lewis, M. A. & Neighbors, C. (in press).
An examination of college student
activities and attentiveness during a
web-delivered personalized normative
feedback intervention. Psychology of
Addictive Behaviors.

Both heavy drinking and related
risky sexual behavior among college
students are common and are often
associated with a number of negative
consequences. A previously reported
randomized controlled trial showed that
a brief personalized normative feedback
(PNF) intervention reduced the alcohol
consumption and alcohol-related risky
sexual behavior of heavy drinking,
sexually active college students (Lewis
et al., in press). For the present study,
we examined what activities students
were engaged in when viewing the
feedback as well as who they were with
and where they were when receiving
the intervention. Furthermore, we
conducted supplemental analyses
with attentiveness as a hypothesized
predictor of change using the same
sample (N = 480). Findings indicated
that most students were engaged in
activities when viewing the feedback
and that most students viewed
the feedback alone and at home.
Furthermore, results revealed PNF to
be most effective in reducing drinks
per week among participants who were
more attentive. Clinical implications
and suggestions for additional research
examining how attentiveness can
be increased during web-based
interventions are discussed.
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Rice, S. L., Hagler, K. J., & Tonigan, J.
S. (2014). Longitudinal trajectories
of readiness to change: Alcohol use
and help-seeking behavior. Journal of
Studies on Alcohol and Drugs, 75(3),
486-495.

Objective: Pre-post changes in
Readiness for Change (RC) are commonly
assessed in treatment outcome studies,
often with contradictory results.
Little is known about 12-month RC
trajectories among those initiating
change, or their association with
within- or between-person alcohol
use or time-lagged help-seeking
behavior. Method: This observational
longitudinal study measured RC as
ambivalence, problem recognition,
and taking steps (SOCRATES; Miller &
Tonigan, 1996). Participants (N = 253;
66.4% male) diagnosed with alcohol
use disorders were recruited from
treatment sites, Alcoholics Anonymous
(AA) groups, and other community
sources when first initiating change
and assessed at baseline, 3, 6, 9,
and 12 months. Results: Support for
significant participant heterogeneity as
well as linear and quadratic change in
RC trajectories were found, although
results differed across the three aspects
of RC. Independent associations of
both within- and between-person
percent days abstinent were found for
ambivalence and taking steps. Lagged,
time-specific fluctuations in prior helpseeking behaviors within an individual
predicting subsequent RC showed
that both AA (B = -1.650, p < .05) and
treatment attendance (B = 2.914, p <
.01) were associated with subsequent
ambivalence. Prior increases in taking
steps within individuals were predictive
of subsequent AA but not treatment
attendance. Conclusions: Results
inform treatment providers about how
RC trajectories vary depending on
alcohol use, both within and between
individuals, and how individuals
may mobilize change attitudes and
behaviors, especially in relation to AA
attendance. Future research should
investigate additional predictors of RC
trajectories and the causal direction
between RC and help-seeking.
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Scott-Sheldon, L. A. J., Carey, K. B., Elliott,
J. C., Garey, L., & Carey, M. P. (2014).
Efficacy of alcohol interventions
for first-year college students: A
meta-analytic review of randomized
controlled trials. Journal of Consulting
and Clinical Psychology, 82(2), 177-188.
doi: 10.1037/a0035192

Objective: Alcohol use established
during the first-year of college can
result in adverse consequences during
the college years and beyond. This
meta-analysis evaluates the efficacy
of interventions to prevent alcohol
misuse by first-year college students.
Methods: Prevention studies were
included if the study reported an
individual- or group-level intervention
using a randomized controlled trial,
targeted first-year college students,
and assessed alcohol use. Forty-one
studies with 62 separate interventions
(N = 24,294; 57% women; 77% White)
were included. Independent raters
coded sample, design, methodological
features, and intervention content.
Weighted mean effect sizes, using
fixed- and random-effects models,
were calculated. Potential moderators,
determined a priori, were examined
to explain variability in effect sizes.
Results: Relative to controls, students
receiving an intervention reported
lower quantity and frequency of
drinking and fewer problems (d+s =
0.07 – 0.14). These results were more
pronounced when the interventions
were compared to an assessmentonly control group (d+s = 0.11 – 0.19).
Intervention content (e.g., personalized
feedback) moderated the efficacy
of the intervention. Conclusions:
Behavioral interventions for firstyear college students reduce alcohol
consumption and alcohol-related
problems. Interventions that include
personalized feedback, moderation
strategies, expectancy challenge,
identification of risky situations, and
goal setting optimize efficacy. Strategies
to prevent alcohol misuse among firstyear students are recommended.ψ
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Announcements
Postdoctoral Scholars
Two-year NIH/NIDA-funded positions
as postdoctoral scholars in drug abuse
treatment and services research are
available in a multidisciplinary research
environment in the Department of Psychiatry, University of California, San
Francisco. Scholars work with a preceptor to design and implement studies
on the treatment of drug dependence,
and select a specific area of focus for
independent research. Training of psychiatrists, women, and minorities for
academic research careers is a priority.
Send letter of interest, CV, research
statement, samples of work, and two
(2) letters of recommendation to:
Postdoctoral Training Program in
Drug Abuse Treatment/Services
Research
University of California, San
Francisco
1001 Potrero Avenue, Bldg 20,
Ward 21, Rm 2127
San Francisco, CA 94110-3518

Abuse Clinical/Translational Researcher
based at San Francisco General Hospital
(SFGH). Alcohol related researchers
are strongly preferred. This will be an
important leadership opportunity in the
UCSF Department of Psychiatry and its
related programs at Mission Bay and SF
VA hospital. The position will be fulltime Associate to Full Professor; open
until filled.
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Apply online at https://aprecruit.ucsf.
edu/.
Call for Proposals
The 7th Annual Global Research Awards
for Nicotine Dependence

Pfizer Inc is pleased to announce the
funding of the Global Research Awards
for Nicotine Dependence (GRAND) program for 2014. The GRAND program is a
competitive awards program led by an
independent review panel of experts in
the field. The mission of the program
is to advance the understanding of the
mechanisms of tobacco and nicotine
dependence and its treatment.

Qualifications:
•

SFGH Substance Abuse Clinical
Researcher

The Department of Psychiatry at UCSF
invites applications for a Substance

Track record of independent extramural funding with a national
reputation

(GRAND) 2014 Advancing the Understanding of the Mechanisms of Nicotine
Dependence and Its Treatment

For more information please visit
http://addiction.ucsf.edu/education/
postdoctoral-training or contact Diane
Coseo via e-mail: diane.coseo@ucsf.
edu or phone: 415-206-3051.

University of California, San Francisco,
Department of Psychiatry

•

MD/PhD; or MD, Board certified
in Psychiatry; licensed to practice medicine in California at
the time of appointment; or PhD
in Psychology or PsyD from an
APA-approved doctoral program
and APA-approved internship,
California Board of Psychology
license or eligibility preferred

Additional Requirements:
•

Demonstrated leader with skills
in research, clinical practice,
and education, with a strong
commitment to academic research
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The intent of the program is to fund
at least 5 grants between US $50,000
to US $200,000 for a total fund of US
$1 million.
For further information about the
awards program, including details
about previous winners, please visit
http://www.grand2014.org after May
1, 2014 or email the GRAND Coordinator
at enquiries@grand2014.org.
Application deadline: July 1, 2014ψ
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Celebrating Achievements in Addiction
Linda Sobell - Jellinek Memorial
Award
Each year since 1968,
the Jellinek Memorial
Award has been given
to the person considered to have made the
greatest scientific contribution to problems
relating to alcohol in
the research area designated for that year. The
awards are made in four
annually rotating subject areas: (1) Biological
and medical research;
(2) Social cultural and
policy studies; (3) Behavioral (Clinical and
Experimental) studies;
and (4) Epidemiology,
population studies and economic.

The ceremony took place on January
24th, 2014. Receiving the plaque, Dr.
Kelly said, “I am deeply
honored to be the inaugural incumbent of
the first professorship
at Harvard in Addiction
Medicine. This new professorship will facilitate
continuous dedicated
efforts in research,
practice, teaching, and
training in addiction. It
also sends a message
that underscores the importance of addiction in
medicine at the highest
academic level.”
Linda Sobell

The 2014 award is being presented in
the area of Behavioral (Clinical and
Experimental) studies to Linda Carter
Sobell, PhD, ABPP for her outstanding
behavioral research on alcoholism,
including development of empirically
based tools for the study of drinking
behavior.

Congratulations to our
President!

Division 50 members Drs. Carlos DiClemente, Linda Sobell, Mark Sobell,
and Kati Witkiewitz each received a
Presidential citation from APA President Nadine Kaslow
Carlo DiClemente, PhD - In recognition
of his scientific and clinical contributions to understanding motivation
and behavior change and developing

an integrative transtheoretical model
that has changed approaches to the
treatment and prevention of addictive
and health behaviors. His career-long
passion and dedication to create and
research a more functional, multidimensional, and integrated care model
for treating addictions has influenced
providers from multiple disciplines.
Linda Sobell, PhD, and Mark Sobell,
PhD - In recognition of their scientific
and clinical contributions to the addictions field for four decades, which have
had a major impact on evidence-based
practice. The significance and impact
of their early research, which was part
of a paradigm shift to a public health
approach and viewing alcohol problems
as lying on a severity continuum was
recognized as a Citation Classic.
Katie Witkiewitz, PhD - In recognition
for her early career accomplishments
and contributions to the research and
treatment of addictive behaviors. She
has challenged conventions in the
analysis of alcohol treatment outcomes
by incorporating newer quantitative
methodology to better understand
mechanisms of behavior change.ψ

The award will be presented to Linda
at the 48th annual convention of the
Association for Behavioral and Cognitive Therapies in Philadelphia, PA on
November 21st, 2014.
John F. Kelly - Inaugural Incumbent of
the Elizabeth R. Spallin Professorship
in Psychiatry in the Field of Addiction
Medicine at Harvard Medical School
Our SoAP President, John F. Kelly, PhD,
Director of the Massachusetts General Hospital (MGH)—Harvard Medical
School, Recovery Research Institute,
has been named the inaugural incumbent of the Elizabeth R. Spallin Professorship in Psychiatry in the Field of
Addiction Medicine at Harvard Medical
School (HMS). This is the first endowed
professorship at Harvard in Addiction Medicine. It is unusual also to be
awarded to a psychologist.
The Addictions Newsletter

John Kelly, left, and Dean Flier
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SoAP (Division 50) Leadership
Elected Officers		
John F. Kelly
Alan J. Budney
Sara Jo Nixon
Brandon Bergman
Jennifer Buckman
Linda Carter Sobell
Ray Hanbury
James Bray
Krista M. Lisdahl
Mark Schenker

President
President-Elect
Past President
Secretary
Treasurer
Council Representative (Science)
Council Representative (Practice)
Member-at-Large (Public Interest)
Member-at-Large (Science)
Member-at-Large (Practice)

jkelly11@mgh.harvard.edu
Alan.J.Budney@Dartmouth.edu
sjnixon@ufl.edu
bgberman@mgh.harvard.edu
jbuckman@rci.rutgers.edu
sobelll@nova.edu
hanburypsy@aol.com
jbray@bcm.edu
medinak@uwm.edu
mschenker@navpoint.com

Appointed Student and Early Career Representatives		
Lauren Hoffman
David Eddie
Allison Labbe
David Eddie
Stephen Proctor

Student Representative to the Board
Student Representative to the Board
Early Career Representative to the Board
Finance & Budget
Advocacy & Policy

lahoffman@ufl.edu
daveddie@eden.rutgers.edu
AKLABBE@partners.org
daveddie@eden.rutgers.edu
Sproct2@tigers.lsu.edu

Committee Chairs		
James Bray
Nancy Piotrowski
Nancy Piotrowski
Kristina Jackson
Jennifer Buckman
James MacKillop
Katie Witkiewitz
Jennifer Buckman
TBD
Chris Martin
Cynthia Glidden-Tracey
Sandra Brown
Marsha Bates
Robert Leeman
Joel Grube
Bruce Liese
Amy Rubin
Krista Lisdahl
Ezemenari M. Obasi
Bettina Hoeppner
Ken Weingardt

Advocacy & Policy
Archives
Communication and Technology
Convention Program Chair - 2014
Convention Program Chair - 2013
Convention Program Chair - 2012
Collaborative Perspectives on Addiction 2014
Collaborative Perspectives on Addiction 2014
Credentialing Oversight
Education & Training/CE
Education & Training/CE
Fellows & Awards
Finance & Budget
Listserv
Membership
Membership (August 2014)
Nominations & Elections
Science Advisory
Population and Diversity Issues
TAN Editor
Webmaster

jbray@bcm.edu
napiotrowski@yahoo.com
napiotrowski@yahoo.com
kristina_jackson@brown.edu
jbuckman@rci.rutgers.edu
jmackill@uga.edu
katiew@unm.edu
jbuckman@rci.rutgers.edu
martincs@upmc.edu
cynthia.glidden-tracey@asu.edu
sanbrown@ucsd.edu
mebates@rci.rutgers.edu
robert.leeman@yale.edu
grube@prev.org
bliese@ku.edu
Amy.Rubin@va.gov
medinak@uwm.edu
emobasi@Central.UH.EDU
TANEditor@mgh.harvard.edu
ken.weingardt@va.gov

Liaisons		
Sara Jo Nixon
Mark Schenker
James Bray
Krista M. Lisdahl
Kim Kirby
Ray Hanbury
Nancy Piotrowski
Sharon Wilsnack
Maria Felix-Ortiz
Sara Jo Nixon
Clayton Neighbors
Thomas Brandon
Sandra Brown
David Teplin
Carlo DiClemente
Position Open
Lauren Hoffman
Allison Labbe
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APA Education Directorate
APA Practice Directorate
APA Public Interest Directorate
APA Science Directorate
APA Task Force on Caregivers
Committee on Advancement of
Professional Practice (CAPP)
Federal Advocacy Coordinator (FAC)
International Relations in Psychology (CIRP)
Women in Psychology Network
Research Society on Alcoholism (RSA)
Association for Behavioral & Cognitive
Therapy (Addictive Behaviors SIG)
Society for Research on Nicotine and Tobacco
College of Professional Psychology
Canadian Psychological Association –
Substance Abuse/Dependence Section
Friends of NIAAA
Friends of NIDA
APAGS Division Student
Representative Network (DSRN)
Early Career Psychologist Network
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sjnixon@ufl.edu
mschenker@navpoint.com
jbray@bcm.edu
medinak@uwm.edu
kkirby@tresearch.org
hanburypsy@aol.com
napiotrowski@yahoo.com
sharon.wilsnack@med.und.edu
felixort@uiwtx.edu
sjnixon@ufl.edu
cneighbors@uh.edu
thomas.brandon@moffitt.org
sanbrown@ucsd.edu
info@drdavidteplin.com
diclemen@umbc.edu
lahoffman@ufl.edu
aklabbe@partners.org
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Renew now!
Renewal notices for January-December 2014 have been sent
out to 2013 members and affiliates of SoAP. APA Members,
Associates, and Fellows may renew at http://www.apa.org/
membership/renew.aspx. Professional Affiliates and Student Affiliates may renew at www.apa.org/divapp. Everyone, even if
no membership in APA, may check membership status by going
to www.apa.org and logging in and going to their myAPA page.
If you hold membership in SoAP/Division 50 for 2014, you will
see it listed in your divisions. If you have questions, contact
the administrative office at division@apa.org or 202-336-6013.

Society of Addiction Psychology Executive Officers
PRESIDENT
John F. Kelly
MGH-Harvard Center for Addiction Medicine
60 Staniford Street
Boston, MA 02114
Telephone: (617) 643-1980
Fax: (617) 643-1998
E-mail: jkelly11@mgh.harvard.edu
PRESIDENT-ELECT
Alan J. Budney
Department of Psychiatry
Geisel School of Medicine at Dartmout
Addiction Treatment and Research Program
Rivermill Complex, Suite B3-1 85
Mechanic St.
Lebanon, NJ 03766
Telephone: (603) 653-1821
PAST PRESIDENT
Sara Jo Nixon
Dept. of Psychiatry
McKnight Brain Institute
University of Florida
P. O. Box 100256
Gainesville, FL 32610
Telephone: (352) 392-3681
E-mail: sjnixon@ufl.edu

SECRETARY
Brandon G. Bergman
MGH-Harvard Center for Addiction Medicine
60 Staniford Street
Boston, MA 02114
Telephone: (617) 643-7563
E-mail: bgbergman@mgh.harvard.edu

Krista M. Lisdahl
Department of Psychology
University of Wisconsin – Milwaukee
P.O. Box 413
Milwaukee, WI 53201
Telephone: (414) 229-4746
E-mail: medinak@uwm.edu

TREASURER
Jennifer F. Buckman
Center of Alcohol Studies
Rutgers University
607 Allison Rd
Piscataway, NJ 08854-8001
Telephone: (732) 445-0793
Fax: (732) 445-3500
E-mail: jbuckman@rci.rutgers.edu

COUNCIL REPRESENTATIVES
Ray Hanbury
Mount Sinai School of Medicine and
UMDNJ–Robert Wood Johnson Medical School
2640 Highway 70 Bldg. 7A Suite 202
Manasquan, NJ 08736-2609
Telephone: (732) 223-1242
Fax: (732) 223-3296
E-mail: hanburypsy@aol.com

MEMBERS-AT-LARGE
James H. Bray
Baylor College of Medicine
Department of Family and Community Medicine
3701 Kirby Drive, Suite 600
Houston, TX 77098
Telephone: (713) 798-7752
E-mail: jbray@bcm.edu

Linda Carter Sobell
Center for Psychological Studies
Nova Southeastern University
3301 College Avenue
Fort Lauderdale, FL 33314 USA
Telephone: (954) 262-5811
Fax: (954) 262-3895
E-mail: sobelll@nova.edu

Mark Schenker
Caron Treatment Centers
PO Box 150
Wernersville, PA 19565
Phone: (215) 264-5412
E-mail: mschenker@navpoint.com
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Electronic Cigarettes in Context:

What we know and still need to find out

Evan L. Floyd, PhD*#
David Johnson, PhD, PE, CIH*
Theodore Wagener, PhD+#
*Department of Occupational and Environmental Health
+Department of Pediatrics, Co-Director OTRC
Oklahoma TSET Research Scholar
#OUHSC,
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Toll of Tobacco
e-cigarettes/vapor products design
Proposed Rule by FDA (April 25, 2014)
Toxicology – mainstream and secondhand vapor
Nicotine delivery and abuse liability
Subjective effects and smoking behavior
What we still need to find out…
e-cigarettes in context of proposed “Tobacco End Game”

Overview









692






23.3% smoking rate
6,500 deaths per year
$2.8 billion in medical costs/lost productivity

Oklahoma

19% smoking rate
443,000 deaths per year
$193 billion in medical costs/lost productivity

US

Tobacco Toll: US and Oklahoma1
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e-Cigarette Product Designs

694

Lorillard – acquired Blu
RJR – developed Vuse
Altria – acquired Green Smoke and developed MarkTen

Aka – 1st generation e-cigs
Look like regular cigarettes
Activated by inhaling; cartridge-based
Tobacco companies have these type of e-cigs

“cig-a-like” e-cigarettes

e-Cigarettes/Vapor products design
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Do not look like a cigarette
Activated by push button; user refillable e-liquid; some are
variable voltage; different resistance atomizers available
Currently none owned (to my knowledge) by Tobacco Industry
Vape shops sell these types

Tank system e-cigarettes

e-Cigarettes/Vapor products design
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Doesn’t look like a regular cigarette
“Drip Vaping”, 2-3 drops of e-liquid at a time; Push button activated
High Powered; custom coils with low resistance, high voltages
Currently none own by tobacco industry
Vape shops sell these types
Used mostly by experienced users

Rebuildable Atomizers (RBAs)

e-Cigarettes/Vapor products design
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FDA Proposed Rule




Dissolvables
Gels
Hookah tobacco
Electronic cigarettes
Cigars
Pipe tobacco

To deem all products meeting the statutory definition of
“tobacco product” except accessories… to be subject to
FDAs tobacco product authorities under chapter IX of
the FD&C Act as amended by the Family Smoking
Prevention and Tobacco Control Act.”
Currently marketed products meeting the statutory
definition of a “tobacco product” are
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hookah tongs, bags, cases, charcoal burners and holders, as well
as cigar foil cutters, humidors, carriers, and lighters

FDA does not intend to “deem” accessories since they
are not intended or expected to be used in the
consumption of the tobacco product

FDA Proposed Rule




FDA does intend to “deem” components and parts of
tobacco products to be subject to the TCA


filters, tubes, papers, pouches, flavorings (such as flavored
hookah charcoals and hookah flavor enhancers) or cartridges
for e-cigarettes
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Nicotine levels reported ≠ levels contained in the product
Quality of nicotine liquid used is not currently regulated, but will be if the
proposed rule goes through
Mixing of e-liquid in vape shops is not regulated

Quality control issues

Levels 9-450x less than cigarettes and some comparable to nicotine
inhaler
E-cig aerosols and liquid significantly less cytotoxic than cigarette smoke:
human embryonic stem cells, pulmonary fibroblasts, mouse neural stem
cells

e-cigarette users are exposed to lower levels of carcinogens and
toxicants than cigarette smokers.

Preliminary data (20 peer-reviewed articles/reports)

Toxicology (only 1st gen e-cigs)







Secondhand vapor contains significantly less nicotine and PM than
secondhand smoke by orders of magnitude, but significantly more
than clean indoor air. (Czogola et al., 2014)

700

Toxicology – SH Vapor



Implies particles grow while within the lungs and persist longer
in the environment when exhaled by a user
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1st generation delivery nicotine less effectively than tank system ecigarettes (Farsalinos et al 2014)
Nicotine delivery by combustible cigarette still the most effective (faster
and larger quantities). (Farsalinos et al 2014)
What’s the difference? Dose or Absorption, Both?

Nicotine Delivery/Abuse Liability
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Experienced users do not (Vansickel & Eissenberg, 2013)

Vansickel et al.,, 2012)

Naïve e-cigarette users need more puffs to get cotinine
blood levels as high as regular cigarettes (Flouris et al., 2013;

Nicotine Delivery/Abuse Liability




Currently tested models of e-cigarettes suggest e-cigs
have lower abuse potential than regular cigs (1st gen)
(Vansickel et al, 2012 Addiction; Farsalinos et al Substance Abuse 2013)
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2012 Addictive Behaviors)

Improvement in depression and concentration (Dawkins et al.,

Nic and Tob Res)

Effectively reduces cravings (Vansickel et al., 2012 Addiction; Vansickel et al., 2013

Subjective effects and smoking behavior






Men show more improvement in irritability and
restlessness than women (Dawkins et al., 2012 Addictive Behaviors)
Experimentation among naïve smokers uninterested in
quitting led to increased motivation and confidence to
quit smoking. (Wagener et al., 2014)
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Subjective effects and smoking behavior








Smokers, uninterested in quitting (Wagener et al., 2014)

At least 50% reduction in 22.3% at 12 weeks and 10.3% at 52 weeks.
10.7% quit regular cigarettes at 12 weeks, and 8.7% at 52 weeks
26.9% of quitters continued to use e-cigarettes at 52 weeks

Smokers, uninterested in quitting (Caponetto et al., 2013)

e-cigarettes helped a majority of smokers reduce (45%) or completely
quit (22.5%) regular cigarettes

Smoking Behavior & cessation
 Nicotine free e-cigarettes effective at reducing craving and
number of cigarettes smoked (Bullen et al., 2010,Tobacco Control)
Smokers uninterested in quitting (Polosa et al., 2011 BMC Public Health)







Mean 44% reduction in reg cigs at 1 week after initial e-cig
experimentation.
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64.3% participants reduced number of cig/day (52-weeks)
50% of participants reduced number of cig/day by at least 50% (52-weeks)

Auditore, Russo et al., 2013)

Smokers with Schizophrenia, uninterested in quitting (Caponnetto,

E-cigarette versus patch
At 6 months, 7.3% of e-cigarette users versus 5.8% of patch were
abstinence (not significantly different)

Smokers interested in quitting (Bullen et al 2013)

Subjective effects and smoking behavior






Surveys of current EC users show abstinence rates from
regular cigarettes at rates as high as 74% to 96% (Dawkins et al., 2013,
Addiction; Etter et al., 2011, Addiction)
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Subjective effects and smoking behavior


Preliminary data suggests that a majority of vape store
customers are exclusive e-cig users (64%). (Lechner…Wagener, in press)
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Aerosol Size Distribution of Modern
Variable Voltage e-Cigarette (Prelim Data)

Floyd and Johnson, 2014 unpublished
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Energy
applied
(Joules)
8.82
11.424
14.478
17.514
21.114
24.75
28.998
33.408
35.82

(Prelim Data)

Mass
consumed
per puff Aerosol mass
(mg)
per puff (mg)
0.25
0.006
0.55
0.030
2.07
0.084
2.80
0.083
3.27
0.105
3.59
0.126
6.56
0.146
8.20
0.167
7.29
0.155

Vaping aerosol mass evolution
E-cigarettes consume
milligram quantities of e-juice

All of which is inhaled
(though not necessarily
retained)
Measured aerosol (<20,000
µm) account for about 2% of
the consumed e-juice
Suggests the rest is gas phase
or particles >20 µm in size
Floyd and Johnson, 2014 unpublished

DC Volts applied
3.0
3.4
3.8
4.2
4.6
5.0
5.4
5.8
6.0

709

Tobacco cigarette vs e-cigarette aerosols
(prelim data)

• Vaping aerosol may greatly exceed tobacco cigarette smoke mass
concentrations
• Nicotine concentrations in the gas and particulate phases have not been
compared
Floyd and Johnson, 2014 unpublished

710

What are the long-term effects of e-cig use?
How common will dual use be?
What will the research outcomes look like with 2nd
generation e-cigs?
What will be the net population effect of e-cigarettes?

What we still need to find out…
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End Game Scenarios – role of e-cigs
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End Game Scenarios – role of e-cigs

713

End Game Scenarios – role of e-cigs
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End Game Scenarios – role of e-cigs

715

Continuum of Risk

716

End Game Steps – 1 potential way


Reduce nicotine in all combustible products to very low levels,
rendering them non-addictive. (studies already underway).
To help prevent counterfeit tobacco…allow non-combustible
products to remain at addictive levels though regulated by the
FDA (also with product standards) to allow smokers who are
unable or uninterested in quitting nicotine to switch.
First steps taken with the currently proposed rule

2009 Tob Control Act – FDA has the authority to issue
mandatory product standards to control permissible
levels of compounds in tobacco products





717

End Game Scenarios – role of e-cigs

718

FDA proposed rule 25 April 2014, section D
http://www.regulations.gov/#!documentDetail;D=FDA-2014-N-0189-0001
Czogola et al, 2014
Farsalinos et al, 2014
Flouris et al, 2013
Vansickel et al., 2012 Addiction
Vansickel & Eissenberg, 2013
Farsalinos et al, 2013 Substance Abuse
Vansickel et al, 2013 Nic and Tob Res
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E-cigarettes are the subject of intense debate: some consider them one of the greatest
public health breakthroughs of our time, with the potential to save millions of smokingrelated deaths; others fear they could re-normalise smoking, undermining tobacco control
efforts which have made smoking socially unacceptable.
E-cigarettes come in all sorts of shapes and sizes. Some, commonly referred to as first
generation devices, resemble tobacco cigarettes (cigalikes) with an orange mouthpiece
resembling a cigarette filter, a white battery and an 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
resemble pens or gadgets and use larger batteries and fluid filled reservoirs (clearomisers
or tanks), filled from bottles of e-liquid. Third generation devices bear little visual
resemblance to cigarettes, use larger-capacity batteries, replacement heating coils and
wicks for atomizers, and adjustable and programmable power delivery.

E-cigarette use (commonly referred to as ‘vaping’) resembles the act of smoking : the user
holds the device and draws on it like a cigarette; the vapour produced is drawn into the
lungs and exhaled like smoke; and tobacco (or menthol) flavouring mimics the taste of
inhaled tobacco smoke. Moreover, first generation cigalikes look exactly like cigarettes
and are often contained in boxes resembling cigarette packets. Although regular ecigarette users (‘vapers’) tend to use second and third generation devices which deviate
720
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from a cigarette-like appearance (Dawkins et al., 2013), most e-cigarettes found in retail
outlets across the UK and US (and therefore most likely to be encountered by smokers)
are first generation cigalikes. This has led to a growing concern among public health
officials that e-cigarette use may re-normalise smoking, especially if they look like
cigarettes and their use is misperceived as smoking. Given the gradual cultural shift over
the last 50 years which has transformed tobacco smoking from a ubiquitous socially
acceptable behaviour into a distasteful or repugnant habit, fears abound that e-cigarettes
may allow re-entry of tobacco smoking into public view.
So, just how important is cigarette-like appearance for a smoker transitioning to e-cigarette
use? Or, is visual appearance irrelevant as long as there is effective nicotine delivery? If
first generation cigalikes are indeed less effective than their refillable, newer generation
counterparts and few smokers opt for them when presented with a refillable alternative,
there would be little reason to encourage their promotion. Drawing on data from the
combustible literature, although nicotine is clearly a critical component of tobacco
smoking, increasing evidence points to the role of non-nicotine, sensorimotor factors – the
look and feel of the cigarette. For example, smokers prefer smoking to other forms of
nicotine administration (e.g. patch, gum, nasal spray) and report enjoying the hand-mouth
activity, taste, smell and sensation of smoke in the respiratory tract (Parrott & Craig,
1995). Smokers have also been shown to prefer smoking a cigarette containing no nicotine
(denicotinised) over receiving nicotine intraveneously (Rose et al., 2010) and denicotinised
smoking can also reduce nicotine withdrawal symptoms and smoking urges (Barrett, 2010;
Perkins et al., 2010).

In order to explore preferences for cigalikes versus later generation refillable devices, we
asked 100 smokers who had little or no experience of e-cigarettes to choose between a
first generation cigalike and a second generation eGo when both devices were placed in
front of them. 50% chose the cigalike device and stated that they did so because it
resembled a cigarette. Clearly, cigarette-like appearance is important for many smokers
who are thinking about using an e-cigarette. But is cigarette-like appearance important
when the e-cigarette is actually used? To address this question, we randomly assigned
63 abstinent smokers to one of two conditions: a first generation cigalike with a white
battery and orange filter (white; cigarette similar condition) or a first generation cigalike with
a red battery and orange filter (red; cigarette dissimilar condition). The flavour (tobacco) and
nicotine content (18mg/ml) were the same in both conditions. Participants rated their urge
to smoke and nicotine related withdrawal symptoms before, and 10 minutes after, using
the e-cigarette. The reduction in urge to smoke and withdrawal symptoms was
significantly greater for those in the white (cigarette-similar) condition compared with the
red condition, especially for those who had not used an e-cigarette before (Dawkins et al.,
under review). We concluded that visual similarity to a cigarette is important for smokers
who are new to e-cigarette use, at least after short term use in the lab. This could be an
expectancy effect or a secondary reinforcing effect whereby cues (e.g. the visual
appearance of the cigarette), by virtue of their continued association with nicotine delivery,
become moderately pleasant in their own right, capable of alleviating some of the
721
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discomfort associated with not smoking.
Nevertheless, regular vapers tend to move away from cigalikes to second or third
generation refillable devices (McQueen, Tower & Sumner, 2011) and there is some
evidence that these may be more effective for quitting (Farsalinos et al., 2013), perhaps
due to more efficient nicotine delivery (Farsalinos et al., 2014). We therefore explored
whether a second generation eGo device was better than a disposable cigalike for reducing
urge to smoke and nicotine withdrawal symptoms in 100 abstinent smokers who used the
e-cigarette for 10 minutes. There was a significant reduction in craving and withdrawal
symptoms in both groups. In other words, the disposable cigalike was as good as the
second generation device, and both groups reported receiving a ‘hit’ from the e-cigarette.
There were some differences though – those in the second generation condition rated the
e-cigarette as more satisfying and were more likely to use it in a quit attempt (Dawkins et
al., under review). Although there are hundreds of cigalike products available and these
findings cannot be generalised to all first generation devices, they do demonstrate that
cigalikes at least have the potential to be as effective as refillable devices for short term
alleviation of tobacco craving and withdrawal symptoms. Perhaps as smokers transition
from smoking to vaping however, cigarette-like appearance becomes less important
alongside an identity shift away from a ‘smoker’.
Taken together, these findings suggest that first generation cigalike products may have
their place among the plethora of e-cigarette devices, at least to draw smokers into initial
e-cigarette use and away from smoking. Nevertheless, this needs to be balanced carefully
against any disadvantage associated with a possible re-normalisation of smoking.
Moreover, cigarette related visual cues, may even serve to maintain a tobacco smoking
addiction if they remind the smoker of cigarettes, which may explain why second
generation devices are preferred for stopping smoking. Nevertheless, until trials comparing
cigalikes and refillables for quitting smoking are conducted, there is no compelling
evidence as yet to stub out the cigalike.
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Highlights
• Users of electronic cigarette are increasing.
• The use of flavor in electronic cigarette affect cell viability and cell ultrastructure.
• Even the only vaping can stimulate proinflammatory cytokines release in cells.
• Electronic cigarette might not be harmless and affect cell physiology.

Abstract
Information about the harmful effects of vaping is sparse and inconsistent, therefore, since the use of electronic
cigarettes (e-CIGs) has become increasingly popular as a tool to limit tobacco smoking, it is urgent to establish the
toxicity of the commercial e-CIGs.
Skin (HaCaT) and lung (A549) cells, the main targets of cigarette smoke (CS), were exposed to e-CIG vapor and CS
using an in vitro system. The cytotoxic effect of the exposure was analyzed in both cell types by ultrastructural
morphology, Trypan Blue exclusion test and LDH assay. In addition, pro-inflammatory cytokines were measured by
the Bio-Plex assay.
The cytotoxic components of e-CIG were restrained to the flavoring compound and, to a lesser extent, to nicotine
although their effects were less harmful to that of CS. Humectants alone exhibited no cytotoxicity but induced the
release of cytokines and pro-inflammatory mediators.
Based on our results, we can state that exposure to e-CIG vapors results in far less toxic than exposure to CS. In
fact, besides the deleterious effect of flavor and nicotine, even the humectants alone are able to evocate cytokines
release. This study will hopefully promote the development of safer e-CIGs to help people quit smoking.

Keywords
e-CIG vapor; Tobacco cigarette smoke; Skin and lung cells; Cytotoxicity; Cytokines release
Corresponding author. Address: Department of Life Sciences and Biotechnology, University of Ferrara, Via
Borsari, 46 – 44121 Ferrara, Italy. Tel.: + 39 0532 455482; fax: +39 0532 455715.
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E

impacts on prevention and cessation and the undermining of
existing tobacco control measures, e -cigarette use should be
prohibited where tobacco cigarette use is prohibited, and the
products should be subject to the same marketing restrictions
as tobacco cigarettes.

lectronic cigarettes (e-cigarettes) are products that deliver
a nicotine-containing aerosol (commonly called vapor) to
users by heating a solution typically made up of propylene
glycol or glycerol (glycerin), nicotine, and flavoring agents
(Figure 1) invented in their current form by Chinese pharmacist Hon Lik in the early 2000s.1 The US patent application
describes the e-cigarette device as “an electronic atomization
cigarette that functions as substitutes [sic] for quitting smoking and cigarette substitutes” (patent No. 8,490,628 B2). By
2013, the major multinational tobacco companies had entered
the e-cigarette market. E-cigarettes are marketed via television, the Internet, and print advertisements (that often feature
celebrities)2 as healthier alternatives to tobacco smoking, as
useful for quitting smoking and reducing cigarette consumption, and as a way to circumvent smoke-free laws by enabling
users to “smoke anywhere.”3
There has been rapid market penetration of e-cigarettes
despite many unanswered questions about their safety, efficacy for harm reduction and cessation, and total impact on
public health. E-cigarette products are changing quickly, and
many of the findings from studies of older products may not
be relevant to the assessment of newer products that could
be safer and more effective as nicotine delivery devices. In
addition, marketing and other environmental influences may
vary from country to country, so patterns of use and the ultimate impact on public health may differ. The individual risks
and benefits and the total impact of these products occur in
the context of the widespread and continuing availability
of conventional cigarettes and other tobacco products, with
high levels of dual use of e-cigarettes and conventional cigarettes at the same time among adults4–8 and youth.9–11 It is
important to assess e-cigarette toxicant exposure and individual risk, as well as the health effects, of e-cigarettes as
they are actually used to ensure safety and to develop an
evidence-based regulatory scheme that protects the entire
population—children and adults, smokers and nonsmokers—in the context of how the tobacco industry is marketing
and promoting these products. Health claims and claims of
efficacy for quitting smoking are unsupported by the scientific evidence to date. To minimize the potential negative

Methods
Initial searches conducted via PubMed using the key words electronic cigarette, e-cigarette, and electronic nicotine delivery systems
yielded 151 studies (Figure 2). Seventy-one articles presented original data and were included. Eighty articles were excluded because
they were not relevant, were not in English, or were reviews or commentaries that did not provide original data, although some are cited
for background and context. Searches using the same search terms
were conducted using World Health Organization regional databases;
only BIBLIOTECA Virtual em Salude Latin America and Caribbean
included relevant papers, all of which had already been located with
PubMed. Working with the World Health Organization, we also contacted investigators to locate other studies, some of which had not yet
been published (submitted or in press). We also reviewed technical
reports prepared by health organizations,12–15 news articles, and relevant Web sites. The results of these searches were used to prepare
a report commissioned by the World Health Organization Tobacco
Free Initiative, which provides details of individual studies, including
some studies that are not discussed in this article because of length
constraints.1 After the manuscript was submitted for peer review, 5
more articles became available, resulting in a total of 82 articles forming the basis for this review.

The Product
E-cigarette devices are manufactured mainly in China. As
of late 2013, there was wide variability in e-cigarette product engineering, including varying nicotine concentrations
in the solution used to generate the nicotine aerosol (also
called e-liquid), varying volumes of solution in the product,
different carrier compounds (most commonly propylene
glycol with or without glycerol [glycerin]), a wide range of
additives and flavors, and battery voltage. Quality control
is variable,16 and users can modify many of the products,
including using them to deliver other drugs such as marijuana.17,18 These engineering differences result in variability
in how e-cigarettes heat and convert the nicotine solution to
an aerosol and consequently the levels of nicotine and other
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Figure 1. Examples of different electronic cigarette (e-cigarette) products. Reproduced from Grana et al.1

chemicals delivered to users and the air pollution generated
by the exhaled aerosol.19
E-liquids are flavored, including tobacco, menthol, coffee,
fruit, candy, and alcohol flavors, as well as unusual flavors
such as cola and Belgian waffle.3 Flavored (conventional)
tobacco products are used disproportionately by youth and
initiators,20 and cigarettes with characterizing flavors (except
menthol) have been banned in the United States.

water vapor.” Similar messaging strategies were being
used in the United Kingdom.22
These marketing messages have been repeated in the media.
A thematic analysis of newspaper and online media coverage about e-cigarettes in the United Kingdom and Scotland
from July 2007 to June 2012 found 5 themes: healthier
choice, circumventing smoke-free restrictions, celebrity use,
price, and risk and uncertainty.23 Coverage often included
anecdotes about having tried nicotine replacement therapies
(NRTs), failing to quit, and then trying the e-cigarette (such
as the celebrity endorsement by actress Katherine Heigl on
the US David Letterman television program21), implying that
e-cigarettes are a more effective form of NRT.
E-cigarette companies also have a strong presence in social
media, which reinforces their marketing messages, including
repeating the use of celebrity endorsements (eg, Heigl) and
spreading images of the UK musical group Girls Aloud “puffing on e-cigarettes to cope with the stress of their 10th anniversary tour.”22
Cigarette and other tobacco companies have been unable to
market their products on television and radio since the 1970s.
E-cigarette advertising on television and radio is mass marketing of an addictive nicotine product for use in a recreational
manner to new generations who have never experienced such
marketing. In an online convenience sample of 519 adult

Marketing and Media Research
Consumer perceptions of the risks and benefits and decisions to use e-cigarettes are heavily influenced by how
they are marketed. Celebrities have been used to market e-cigarettes since at least 2009.21 Grana and Ling3
reviewed 59 single-brand e-cigarette retail Web sites in
2012 and found that the most popular claims were that the
products are healthier (95%), cheaper (93%), and cleaner
(95%) than cigarettes; can be smoked anywhere (88%);
can be used to circumvent smoke-free policies (71%); do
not produce secondhand smoke (76%); and are modern
(73%). Health claims made through text and pictorial and
video representations of doctors were present on 22% of
sites. Cessation-related claims (direct and indirect statements) were found on 64% of sites. Marketing on the sites
commonly stated that e-cigarettes produce only “harmless
726
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Figure 2. Studies screened and selected for inclusion. PRISMA indicates Preferred Reporting Items for Systematic Reviews and
Meta-Analyses.

smokers and recent quitters who viewed a television commercial for Blu e-cigarettes, 76% of current smokers reported
that the ad made them think about smoking cigarettes, 74%
reported it made them think about quitting, and 66% said it
made them likely to try an e-cigarette in the future.24 The 34%
of participants who had used e-cigarettes were significantly
more likely to think about smoking cigarettes after viewing
the ad than nonusers (83% and 72%, respectively), suggesting
that viewing an e-cigarette commercial may induce thoughts
about smoking and cue the urge to smoke.24

the former smokers using e-cigarettes daily at baseline were
still using e-cigarettes daily at follow-up. Among 36 dual
users at baseline, 16 (44%) had stopped smoking after 1 year.
The epidemiological, population-based studies indicate that,
across countries, e-cigarettes are most commonly being used
concurrently with conventional tobacco cigarettes (dual use).
Consistent with marketing messages, the most common reasons given for trying e-cigarettes are for use in places where
smoking is restricted, to cut down on smoking, and for help
with quitting smoking.6,27–30
Choi and Forster31 followed up a cohort of Midwestern
young adults (mean age, 24.1 years) who had never used e-cigarettes from 2010 to 2011 and found that 21.6% of baseline
current smokers, 11.9% of baseline former smokers, and 2.9%
of baseline nonsmokers reported having ever used e-cigarettes
at follow-up. Those who believed at baseline that e-cigarettes
could help with quitting smoking and perceived e-cigarettes
to be less harmful than cigarettes were more likely to report
experimenting with e-cigarettes at follow-up (adjusted odds
ratio [OR], 1.98; 95% confidence interval [CI], 1.29–3.04; and
adjusted OR, 2.34; 95% CI, 1.49–3.69, respectively).
Data on e-cigarette use among adolescents are more limited but, like for adults, show rapid increases in awareness and
use in 5 countries (United States, Poland, Latvia, Finland, and
Korea), with higher rates of trial and current use in European
countries than the United States or Korea.9,10,32,33 In Korea,
youth ever use of e-cigarettes rose from 0.5% in 2008 to 9.4%
in 2011,10 and in the United States, it rose from 3.3% in 2011
to 6.8% in 2012.9 As with adult population-based studies, data

Prevalence
Awareness of e-cigarettes and e-cigarette trial have at least
doubled among both adults and adolescents in several countries from 2008 to 2012. In the United States, awareness
is more prevalent among men, but trying e-cigarettes is
more prevalent among women. Almost the same percent of
European Union and US adult respondents to national surveys reported having tried e-cigarettes (7% in 2012 versus
6.2% in 2011, respectively).5,25 All population-based studies
of adult use show the highest rate of e-cigarette use among
current smokers, followed by former smokers, with little use
among nonsmokers, although e-cigarette trial and use rose
in all of these categories.4–6 Etter and Bullen26 followed up a
sample of e-cigarette users recruited from Web sites dedicated
to e-cigarettes and smoking cessation, most (72%) of whom
were former smokers at baseline. At the 1-year follow up, 6%
of former smokers who were daily e-cigarette users at baseline relapsed to smoking cigarettes, and almost all (92%) of
727
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suggest that e-cigarette use is most appealing and prevalent
among youth who are also experimenting with or are current
users of tobacco cigarettes. Dual use with conventional cigarettes is the predominant pattern of e-cigarette use: 61% in US
middle school students and 80% among US high school students in 2011.9 These results indicate rapid market penetration
of e-cigarettes among youth, with trial among US high school
students (10.0%) in 2012 even higher than the 2011 rate for
adults (6.2%).5 Despite a law prohibiting e-cigarette sales to
minors, e-cigarette use among Utah youth (grades 8, 10, and
12) tripled between 2011 and 2013, with youth 3 times more
likely to report current e-cigarette use than adults.34
Although dual use with cigarettes is high, some youth experimenting with e-cigarettes have never tried a tobacco cigarette,
which indicates that some youth are initiating use of nicotine,
an addictive drug, with e-cigarettes. In 2012, 20.3% of middle
school and 7.2% of high school ever e-cigarette users reported
never smoking conventional cigarettes.9 Similarly, in 2011 in
Korea, 15% of students in grades 7 through 12 who had ever
used e-cigarettes had never smoked a cigarette.10 The Utah
Department of Health found that 32% of ever e-cigarette users
reported that they had never smoked conventional cigarettes.34

E-Cigarette E-Fluid and Vapor
Chemical Constituents
The nicotine content of the cartridge e-liquid from some
brands revealed poor concordance of labeled and actual nicotine content.35–39 Simulated e-cigarette use revealed that individual puffs contained from 0 to 35 μg nicotine per puff.37
Assuming a high nicotine delivery of 30 μg per puff, it
would take ≈30 puffs to deliver the 1 mg nicotine typically
delivered by smoking a conventional cigarette. A puff of the
e-cigarette with the highest nicotine content contained 20% of
the nicotine contained in a puff of a conventional cigarette.37
Actual nicotine delivery from an e-cigarette would likely
be affected by users’ smoking behavior. An analysis of UK
brand e-cigarettes and the resulting aerosol demonstrated that,
across brands, nicotine content of the e-liquid in the cartridges
was not significantly correlated with the amount found in the
Table 1.

resulting aerosol, indicating differences in the engineering
characteristics of the device that strongly influence nicotine
delivery even with a consistent puffing protocol.40
Goniewicz et al41 analyzed the aerosol from 12 brands of
e-cigarettes, a conventional cigarette, and a nicotine inhaler for
toxic and carcinogenic compounds. The levels of toxicants in
the aerosol were 1 to 2 orders of magnitude lower than in cigarette smoke but higher than with a nicotine inhaler (Table 1).
Kim and Shin42 analyzed the tobacco-specific nitrosamines
NNN, NNK, and NAT and total tobacco-specific nitrosamines in 105 refill fluids from 11 companies in the Korean
market and found nearly a 3-order-of-magnitude variation
in tobacco-specific nitrosamine concentrations, with total
tobacco-specific nitrosamine concentration ranging from 330
to 8600 μg/mL.

Cytotoxicity
Bahl et al43 screened 41 e-cigarette refill fluids from 4 companies for cytotoxicity using 3 cell types: human pulmonary
fibroblasts, human embryonic stem cells, and mouse neural
stem cells. Cytotoxicity varied among products from highly
toxic to low or no cytotoxicity. The authors determined that
nicotine did not cause cytotoxicity, that some products were
noncytotoxic to pulmonary fibroblasts but cytotoxic to both
types of stem cells, and that cytotoxicity was related to the
concentration and number of flavorings used. The finding
that the stem cells are more sensitive than the differentiated
adult pulmonary fibroblasts cells suggests that adult lungs are
probably not the most sensitive system to assess the effects
of exposure to e-cigarette aerosol. These findings also raise
concerns about pregnant women who use e-cigarettes or are
exposed to secondhand e-cigarette aerosol.
In a study funded by the FlavorArt e-cigarette liquid manufacturers, Romagna et al44 compared the cytotoxicity of
aerosol produced from 21 nicotine-containing, flavored (12
tobacco flavored and 9 fruit or candied flavored) brands of
e-cigarette liquid with smoke from a conventional cigarette
using embryonic mouse fibroblast cells. Only aerosol from
coffee-flavored e-liquid produced a cytotoxic effect (average,
51% viability at 100% concentration of solution).

Levels of Toxicants in E-Cigarette Aerosol Compared With Nicotine Inhaler and Cigarette Smoke

Toxicant

Range in Content in Aerosol
From 12 E-Cigarette
Samples per 15 Puffs*

Range in Content in Conventional
Cigarette Micrograms in Mainstream
Smoke From 1 Cigarette

Content in Nicotine
Inhaler Mist
per 15 Puffs*

Formaldehyde, μg

0.2–5.61

1.6–52

0.2

Acetaldehyde, μg

0.11–1.36

52–140

0.11

Acrolein, μg

0.07–4.19

2.4–62

o-Methylbenzaldehyde, μg

0.13–0.71

…

ND
0.07

Toluene, μg

ND–0.63

p,m-xylene, μg

ND–0.2

…

ND

NNN, ng

ND–0.00043

0.0005–0.19

ND

NNK, ng

ND–0.00283

0.012–0.11

ND

ND–0.022

…

0.003

Nickel, ng

0.011–0.029

…

0.019

Lead, ng

0.003–0.057

…

0.004

Cadmium, ng

8.3–70

Prepared using data from Goniewicz et al.41 E-cigarette indicates electronic cigarette; and ND, not determined.
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Farsalinos et al45 tested cytotoxicity in cultured rat cardiac
myoblasts of exposure to aerosol generated from 20 refill
solutions from 5 manufacturers containing 6 to 24 mg/mL
nicotine in various flavors, a “base”-only solution (50% propylene glycol and 50% glycerol), and conventional cigarette
smoke. The aerosol from 3 fluids was cytotoxic at 100% and
50% dilution; 2 were tobacco flavored and 1 was cinnamon
cookie flavored. Cigarette smoke was cytotoxic at 100% and
all dilutions except 6.25%.

aerosol was not a source of exposure to carbon monoxide, a
key combustion element of conventional cigarette smoke.

Particulate Matter
E-cigarettes deliver nicotine by creating an aerosol of ultrafine particles. Fine particles can be variable and chemically
complex, and the specific components responsible for toxicity and the relative importance of particle size and particle
composition are generally not known.50 Given these uncertainties, it is not clear whether the ultrafine particles delivered by e-cigarettes have health effects and toxicity similar to
the ambient fine particles generated by conventional cigarette
smoke or secondhand smoke. There is strong evidence, however, that frequent low or short-term levels of exposure to fine
and ultrafine particles from tobacco smoke or air pollution can
contribute to pulmonary and systemic inflammatory processes
and increase the risk of cardiovascular and respiratory disease
and death.51–54
Fuoco et al55 examined particle number concentration
and distribution and performed a volatility analysis of the
e-cigarette aerosol generated from 3 devices (2 rechargeable
and 1 disposable) using 4 refill e-liquids with varying levels
of nicotine and flavorants. They found that higher e-liquid
nicotine content was associated with higher particle numbers
in the resulting aerosol, with little effect on the particle size
distribution. Longer puffing time resulted in more particles.
Flavor was not associated with differences in particle number or size distribution. Consistent with other studies,46,56–58
the particle size distribution (range of modes, ≈120–165 nm)
was similar to that of conventional cigarettes, with some
e-cigarettes delivering more particles than conventional cigarettes (Figure 3).
Zhang et al57 examined the size of e-cigarette aerosol particles and likely deposition in the human body (using a single
brand, BloogMaxXFusion) with both propylene glycol and
vegetable glycerin-based liquids. Using particle size and lung
ventilation rates (1 for a “reference worker” and 1 for a “heavy
worker”: 1.2 and 1.688 m3/h, respectively), their human deposition model estimated that 73% to 80% of particles would
be distributed into the exhaled aerosol, whereas 9% to 18%
of particles would be deposited in alveoli resulting in arterial
delivery, and 9% to 17% would be deposited in the head and
airways, resulting in venous delivery. As expected, the heavy
worker model showed more alveolar delivery across puffs
compared with the reference worker, who would have more
head and airway delivery. In total, ≈20% to 27% of particles
are estimated to be deposited in the circulatory system and
into organs from e-cigarette aerosol, which is comparable to
the 25% to 35% for conventional cigarette smoke.
In their study of passive exposure to exhaled e-cigarette
aerosol in a simulated café, Schober et al39 found that concentrations of fine particles in the air increased from a median
of 400 particles per 1 cm3 with people simply sitting in the
room for 2 hours to medians of 49 000 to 88 000 particles per
1 cm3 (depending on the e-cigarette fluid used) after 2 hours of
e-cigarette use in the same room
Both the e-liquid and the Poly-fil fibers that are used to
absorb the e-liquid for heating and conversion to an aerosol
come into contact with heating elements that contain heavy

Secondhand Exposure
E-cigarettes do not burn or smolder the way conventional cigarettes do, so they do not emit side-stream smoke; however,
bystanders are exposed to aerosol exhaled by the user. Schripp
et al46 conducted chamber studies in which subjects used 3
e-liquids (0 mg nicotine, apple flavor; 18 mg nicotine, apple
flavor; 18 mg nicotine, tobacco flavor) and 1 tobacco cigarette and measured levels of several toxins and nicotine in the
resulting aerosol. Three e-cigarette devices were used for these
experiments: 2 that used a tank system that is directly filled
with e-liquid and one that used a cartridge with a cotton fiber
on which to drip the liquid. They found low levels of formaldehyde, acetaldehyde, isoprene, acetic acid, 2 -butanodione,
acetone, propanol, propylene glycol, and diacetin (from flavoring), traces of apple oil (3- methylbutyl-3-methylbutanoate),
and nicotine (with differing levels depending on the specific
protocols) emitted into the air. Toxins in the e-cigarette aerosol were at much lower levels compared with the conventional
cigarette emissions.46
In another chamber study, Flouris et al47 compared emissions of conventional cigarettes and e-cigarettes in conditions designed to approximate a smoky bar (target air CO of
23 ppm) using machine-smoked e-cigarettes and cigarettes.
E-cigarette aerosol (using a single brand of e-cigarette made
in Greece and a single e-liquid with at least 60% propylene
glycol, 11 mg/mL nicotine) was generated with a pump that
operated for the same duration as the cigarette smoking, and
aerosol was released into the room. (A person inhaling a nicotine aerosol usually absorbs 80% of the nicotine,48 whereas
the pump discharges all nicotine into the environment, so the
nicotine exposure may be higher in this study than would be
the case with actual secondhand aerosol exposure.) Serum
cotinine in nonsmokers sitting in the chamber was similar for
cigarette smoke and e-cigarette aerosol exposure (average,
0.8 ng/mL for tobacco cigarette and 0.5 ng/mL for e-cigarette).
Schober et al39 measured indoor pollution from 3 people
using e-cigarettes over a 2-hour period in a realistic environment modeled on a café. They found elevated nicotine,
1,2-propanediol, glycerin, aluminum, and 7 polycyclic aromatic hydrocarbons classified as probable carcinogens by the
International Agency for Research on Cancer in the room air.
Czogala et al49 conducted a chamber study of secondhand
exposure to e-cigarette aerosol compared with cigarette smoke,
finding that, on average, bystanders would be exposed to nicotine but at levels 1/10th that of cigarette smoke (e-cigarette
aerosol, 3.32±2.49 μg/m3; cigarette smoke, 31.60±6.91 μg/m3;
P=0.008). Both e-cigarette aerosol and cigarette smoke contained fine particles (PM2.5), with e-cigarette aerosol particle
concentrations ranging from 6.6 to 85.0 μg/m3. E-cigarette
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Figure 3. Particle number distribution from (A)
mainstream aerosol in e-liquid 1 and from (B) conventional cigarette. Reproduced from Fuoco et al55
with permission from the publisher. Copyright ©
2013 Elsevier Ltd.

metals (tin, nickel, copper, lead, chromium). Williams et al58
found heavy metals in samples of e-cigarette liquids and
aerosol. Tin, which appeared to originate from solder joints,
was found as both particles and tin whiskers in the fluid and
Poly-fil, and e-cigarette fluid containing tin was cytotoxic to
human pulmonary fibroblasts. E-cigarette aerosol also contained other metals, including nickel, 2 to 100 times higher
than found in Marlboro cigarette smoke. The nickel and chromium nanoparticles (<100 nm) possibly originated from the
heating element. It is likely that engineering features, including the nature of the battery, the heating temperature of the
liquid, and the type of heating element and reservoir, will
influence the nature, number, and size of particles produced.
These metal nanoparticles can deposit into alveolar sacs in
the lungs, potentially causing local respiratory toxicity and
entering the bloodstream.
In summary, the particle size distribution and number of
particles delivered by e-cigarettes are similar to those of conventional cigarettes, with most particles in the ultrafine range
(modes, ≈100–200 nm). Particle delivery appears to depend
on the nicotine level in the e-cigarette fluid but not the presence of flavors. Smokers exhale some of these particles,
which exposes bystanders to “passive vaping.” Like cigarettes,
e-cigarette particles are small enough to reach deep into the

lungs and cross into the systemic circulation. At a minimum,
these studies show that e-cigarette aerosol is not merely
“water vapor” as is often claimed in the marketing for these
products. Tests on e-cigarettes show much lower levels of
most toxicants, but not particles, than conventional cigarettes.
The thresholds for human toxicity of potential toxicants in
e-cigarette vapor are not known, and the possibility of health
risks to primary users of the products and those exposed passively to their emissions must be considered.

Nicotine Absorption
Early studies of nicotine absorption in 2010 found that
e-cigarettes delivered much lower levels of plasma nicotine
than conventional cigarettes,59,60 whereas a more recent study
demonstrated that more experienced users using their own
product who engaged in more puff intervals have nicotine
absorption similar to that with conventional cigarettes,61–63
perhaps as a result of a combination of characteristics of the
devices and user vaping topography.63 Another study of smokers smoking e-cigarettes using a specified protocol found a
similar rise in serum cotinine immediately after use (mean
increase, ≈20 ng/mL).47 Several studies reported that regardless of nicotine delivery, e-cigarettes can modestly alleviate
some symptoms of withdrawal, and participants positively
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appraised the use of e-cigarettes.62–65 In a study comparing
the nicotine inhalator and e-cigarettes,60 the nicotine inhalator
delivered an amount of nicotine similar to that in the 16-mg
e-cigarette; however, the authors noted that the e-cigarette
malfunctioned and did not deliver any nicotine in a third of
participants. These results highlight the need for product regulation in terms of drug delivery and effects, as well as device
functioning and labeling.

passive exposure to e-cigarette vapor did not result in a significant increase in these biomarkers over 1 hour of exposure.
Schober et al39 found elevated levels of exhaled nitric oxide
in people using a nicotine e-cigarette (but not a nicotine-free
e-cigarette), which the authors attributed to pulmonary
inflammation.
National Vaper’s Club, a pro–e-cigarette advocacy group,
published a “risk assessment” of e-cigarette and cigarette use
that concluded that “neither vapor from e-liquids or cigarette
smoke analytes posed a condition of ‘significant risk’ of harm
to human health via the inhalation route of exposure.”77 The
authors failed to detect benzo(a)pyrene in conventional cigarette smoke despite the fact that it is an established carcinogen in cigarette smoke, and their assessment of conventional
cigarettes concluded that they did not pose significant risk,
both of which point to fatal errors in the data, data analysis,
or both. Another report15 funded by the Consumer Advocates
for Smoke-free Alternatives Association and published on the
Internet used occupational threshold limit values to evaluate the potential risk posed by several toxins in e-cigarettes,
concluding 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.” Threshold limit values are an
approach to assessing health effects for occupational chemical exposures that are generally much higher (often orders of
magnitude higher) than levels considered acceptable for ambient or population-level exposures. Occupational exposures
also do not consider exposure to sensitive subgroups such as
people with medical conditions, children, and infants who
might be exposed to secondhand e-cigarette emissions, most
notably nicotine.
In summary, only a few studies have directly investigated
the health effects of exposure to e-cigarette aerosol, but some
demonstrate the ability of e-cigarette aerosol exposure to
result in biological effects. Long-term biological effects are
unknown at this time because e-cigarettes have not been in
widespread use long enough for assessment.

Health Effects
Propylene glycol and glycerin are the main base ingredients of
the e-liquid. Exposure to propylene glycol can cause eye and
respiratory irritation, and prolonged or repeated inhalation
in industrial settings may affect the central nervous system,
behavior, and the spleen.66 In its product safety materials, Dow
Chemical Company states that “inhalation exposure to [propylene glycol] mists should be avoided,”67 and the American
Chemistry Council warns against its use in theater fogs
because of the potential for eye and respiratory irritation.68
When heated and vaporized, propylene glycol can form propylene oxide, an International Agency for Research on Cancer
class 2B carcinogen,69 and glycerol forms acrolein, which can
cause upper respiratory tract irritation.70,71
Major injuries and illness have resulted from e-cigarette
use,72 including explosions and fires.73,74 Less serious adverse
events include throat and mouth irritation, cough, nausea,
and vomiting.72
A study75 of healthy smokers’ pulmonary function after
acute ad lib puffing of an e-cigarette (Nobacco, medium, 11
mg) for 5 minutes (after refraining from smoking tobacco
cigarettes for 4 hours) found no effect on spirometry but did
find significantly increased dynamic airway resistance (18%)
and decreased expired nitric oxide (16%). Sham e-cigarette
use had no significant effect. This study is limited by the small
sample size, the short period of tobacco use abstinence before
protocol execution, the short length of exposure to e-cigarette
aerosol, and the lack of comparison with smoking conventional cigarettes. In addition, smokers in general have high
airway resistance with dynamic testing and lower expired
nitric oxide, likely as a result of oxidant stress. Despite these
limitations, this study suggests that e-cigarette use constricts
peripheral airways, possibly as a result of the irritant effects
of propylene glycol, which could be of particular concern in
people with chronic lung disease such as asthma, emphysema,
or chronic bronchitis.
Flouris et al47 assessed the short-term effects of e-cigarette
use on pulmonary function in 15 cigarette smokers who
puffed an e-cigarette (>60% propylene glycol, 11 mg/mL
nicotine) and a conventional cigarette according to a specified protocol, and passive exposure to e-cigarette aerosol and
conventional cigarette smoke with 15 never smokers. Active
cigarette smoking resulted in a significant decrease in expired
lung volume (forced expiratory volume in the first second of
expiration/forced inspiratory vital capacity) that was not seen
with active e-cigarette use or with passive tobacco cigarette or
e-cigarette exposure. Additional analysis of the data collected
in this study76 found that white cell count increased after cigarette smoking, reflecting inflammatory process–associated
risk for acute cardiovascular events. Active e-cigarette use and

Effects on Cessation of Conventional Cigarettes
E-cigarettes are promoted as smoking cessation aids, and
many individuals who use e-cigarettes believe that they will
help them quit smoking conventional cigarettes.7,29,30 The
assumption that e-cigarettes will be as effective as or more
effective than pharmaceutical NRTs has also motivated support for e-cigarettes among some public health researchers
and policy makers78 and (as discussed later) formed the basis
for some public policies on the regulation of e-cigarettes.

Population-Based Studies
There are 4 longitudinal studies4,79–81 and 1 cross-sectional
study82 of the association between e-cigarette use and quitting
conventional cigarettes (Table 2).
Adkison et al4 studied current and former smokers in the
International Tobacco Control study in the United States,
Canada, the United Kingdom, and Australia at baseline and
1 year later and found that e-cigarette users had a statistically
significant greater reduction in cigarettes per day (e-cigarette
users, 20.1 to 16.3 cigarettes per day; nonusers, 16.9 to 15.0
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Table 2. Population Studies of the Association Between E-Cigarette Use and Cessation of Conventional
Cigarette Smoking
Study

Location and Study Design

Odds of Quitting
(95% CI)

Longitudinal studies
 Adkison et al4 (2013)
 Vickerman et al80 (2013)
 Grana et al79 (2014)
 Choi and Forster81 (2014)

US, UK, Canada, Australia (ITC), surveyed, 1 y apart
US quit-line callers from 6 states surveyed at enrollment and 7 mo later
US sample drawn from a nationally representative Internet panel, 1 y apart

0.81 (0.43–1.53)*
0.50 (0.40–0.63)†
0.76 (0.36–1.60)

Midwestern young adults, 1 y apart

0.93 (0.19–4.63)

US sample drawn from a nationally represented Internet panel

0.69 (0.52–0.94) *

Cross-sectional study
 Popova and Ling82 (2013)
All studies
 Pooled‡

0.61 (0.50–0.75)

CI indicates confidence interval; E-cigarette, electronic cigarette; and ITC, International Tobacco Control.
*Odds ratios obtained by contacting authors.
†Computed by authors of this report on the basis of the numbers reported.
‡Estimated with a random-effects meta-analysis using Stata 12.1 metan. There was no evidence of heterogeneity (P=0.28) or
evidence of publication bias with the use of a funnel plot.

cigarettes per day). Although 85% of e-cigarette users reported
they were using the product to quit smoking at the initial wave,
e-cigarette users were no more likely to have quit 1 year later
than nonusers (OR, 0.81; 95% CI, 0.43–1.53; P=0.52).
Vickerman et al80 found that ≈31% of quit-line callers
surveyed 7 months after enrollment reported that they had
ever tried e-cigarettes. The majority used them for <1 month
(67.1%), and 9.2% were using them at the 7-month survey.
The main reason for e-cigarette use was tobacco cessation
(51.3%), but it is not known whether ever use occurred as part
of a quit attempt in the preceding 7 months. Although quit-line
callers represent a small population of smokers motivated to
quit, these data present a real-world estimate of the potential
effectiveness of using e-cigarettes for cessation in a population of smokers motivated to quit. Although this study had a
low response rate (34.6%) and may be subject to recall bias
because e-cigarette use and perceptions were assessed only at
the 7-month follow-up, those who reported using e-cigarettes
were statistically significantly less likely to quit than those
who had not used e-cigarettes (21.7% among callers who used
for ≥1 month, 16.6% among those who used for <1 month,
and 31.4% among never users; P<0.001). The unadjusted odds
of quitting were statistically significantly lower for e-cigarette
users compared with nonusers (OR, 0.50; 95% CI, 0.40–0.63).
Grana et al79 explored predictors of quitting among a
national sample of smokers who participated in a study in
2011 and follow-up in 2012. Current e-cigarette use (past 30
days) at baseline did not predict a greater likelihood of having
quit at the follow-up (OR, 0.71; 95% CI, 0.35–1.46). In a second logistic regression model that included baseline cigarettes
per day, time to first cigarette, and intention to quit, in addition
to baseline current e-cigarette use, only intention to quit (OR,
5.59; 95% CI, 2.41–12.98) and cigarettes per day (OR, 0.97;
95% CI, 0.94–0.99) were significant predictors of having quit
at follow-up; current e-cigarette use remained nonsignificant
(OR, 0.76; 95% CI, 0.36–1.60).
Choi and Forster81 followed up a cohort of young adults in
Midwestern (recruited October 2010–March 2011 and followed
up for 1 year). Among those who were smoking cigarettes at

baseline, 11% of those who used e-cigarettes at least 1 day in
the past 30 days at baseline quit smoking at follow-up compared with 17% of smokers who never used e-cigarettes. In a
logistic regression controlling for demographics and baseline
cigarettes per day, baseline past 30-day e-cigarette use was not
a significant predictor of having quit at follow-up (OR, 0.93;
95% CI, 0.19–4.63; P=0.93). There was also no significant
change in the number of conventional cigarettes smoked per
day between those who did and did not use e-cigarettes (difference, 0.2 cigarettes per day; 95% CI, −3.72 to 4.18; P=0.91).
In a national cross-sectional sample, Popova and Ling82
found that adult smokers who ever used e-cigarettes were significantly less likely to be former smokers compared to those
who never used e-cigarettes (OR, 0.69; 95% CI, 0.52–0.94),
controlling for demographics (Lucy Popova, personal communication). In an examination of only those who tried to
quit, those who ever used e -cigarettes were significantly less
likely to be former smokers than never users (adjusted OR,
0.61; 95% CI, 0.45–0.83).
Combining these results in a random-effects meta-analysis
(Table 2) yields a pooled OR of 0.61 (95% CI, 0.50–0.75),
indicating that e-cigarette use in the real world is associated
with significantly lower odds of quitting smoking cigarettes.
A limitation of 3 of these studies4,80,82 is that they did not control for level of nicotine dependence. It is possible that more
dependent smokers, who would have more difficulty quitting
in general, would be the ones who would be more likely to
experiment with e-cigarettes, which could contribute to the
finding that e-cigarette use is associated with a lower quit rate.

Clinical Trials
Four clinical trials (2 with very small samples) examined
the efficacy of e-cigarettes for smoking cessation.83–86 Three
trials83-85 did not have a control group who were not using
e-cigarettes. The other study86 compared e-cigarette efficacy
to a standard-of-care regimen with a 21-mg nicotine patch.
None of the trials were conducted with the level of behavioral support that accompanies most pharmaceutical trials for
smoking cessation.
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ones had to be sent frequently). An author on all of these
studies, R. Polosa, served as a consultant for the Arbi Group
SRL, the manufacturer of the Categoria e-cigarette used in
the study, beginning in February 2011.
Bullen et al86 conducted a randomized, controlled, clinical trial of e-cigarettes compared with medicinal NRT in
Auckland, New Zealand. Adult smokers motivated to quit
were randomized to the 3 study arms (16-mg e-cigarette,
21-mg NRT patch, no-nicotine e-cigarette). Voluntary telephone counseling was offered to all subjects. Subjects were
observed at baseline, 1 week (quit day), 12 weeks, and 6
months. Fifty-seven percent of participants in the nicotine
e-cigarettes group reduced their cigarettes per day by ≥50%
at 6 months compared with 41% in the patch group (P=0.002)
and 45% in the nonnicotine e-cigarette group (P=0.08). Those
randomized to the nicotine patch group were less adherent to
the treatment (46%) than the 16-mg e-cigarette group (78%)
and the no-nicotine e-cigarette group (82%). Of note, the
study methodology may have introduced bias against success
in the nicotine patch group because e-cigarettes were mailed
for free directly to participants randomized to either the nicotine or no-nicotine e-cigarette group, whereas participants in
the patch group were mailed cards redeemable for nicotine
patches at a pharmacy and vouchers to cover the modest fee.
Therefore, although the protocol for providing the patches
represented “usual care” for New Zealand quit-line callers,
this procedure may have introduced bias against NRT, making
it difficult to view the study as a head-to-head comparison of
e-cigarettes and NRT for cessation. There were no statistically
significant differences in biochemically confirmed (breath
CO) self-reported continuous abstinence from quit day to the
6-month follow-up between the nicotine e-cigarette (7.3%),
nicotine patch (5.8%), and nonnicotine e-cigarette (4.1%).
Neither Capponnetto et al84 nor Bullen et al86 found effects
of e-cigarette use on quitting beyond what is seen in unassisted
or low-assistance studies of smokers using NRT to quit.88 In
determining the effectiveness of smoking cessation therapy,
active drug is considered efficacious when it outperforms placebo; therefore, the evidence to date from clinical trials does
not demonstrate that e-cigarettes are efficacious for cessation.
However, it is possible that e-cigarettes even without nicotine act as substitutes for the sensory and behavioral effects
of conventional cigarettes. If this is the case, the nonnicotine
placebo e-cigarette would be considered an active treatment
condition and, as discussed previously, has been shown to
reduce withdrawal symptoms.59,60,63,89 Important limitations
of the current research include the use of e-cigarettes that
deliver relatively low levels of nicotine and the provision of
minimal behavioral counseling. Another important limitation of studies assessing the effectiveness of e-cigarettes for
smoking cessation is that, because they are not approved as
cessation therapy, there are no therapeutic instructions for
using them as replacements or to quit smoking (eg, dosage
tapering, duration of use, how to combine them with behavioral strategies, guidance for discontinuation).
In contrast to the assumption that e-cigarettes would function as a better form of NRT, population-based studies that
reflect real-world e-cigarette use found that e-cigarette use is
not associated with successful quitting; all4,79,80,82 had point

Polosa et al83 conducted a proof-of-concept study in Italy in
2010 with smokers18 to 60 years of age not intending to quit in
the next 30 days. Subjects were offered Categoria e-cigarettes
and instructed to use up to 4 cartridges (7.4-mg nicotine content) per day as desired to reduce smoking and to keep a log
of cigarettes per day, cartridges per day, and adverse events.
Six-month follow-up was completed with 68% of participants
(27 of 40): 13 were using both e-cigarettes and tobacco cigarettes, 5 maintained exclusive tobacco cigarette smoking, and
9 stopped using tobacco cigarettes while continuing to use
e-cigarettes. Cigarette consumption was reduced by at least
50% in the 13 dual users (25 cigarettes per day at baseline
to 6 cigarettes per day at 6 months; P<0.001). Polosa et al87
continued follow-up of this sample at 18 and 24 months with
23 subjects (58% of the original 40 enrolled). Among the 23
participants who completed a 24-month visit, 18 continued to
smoke, and 11 had reduced cigarette consumption by ≥50%
with a statistically significant reduction from an average of 24
to 4 cigarettes per day (P=0.003). Five participants had quit
tobacco cigarettes at 24 months. Study limitations included
the use of a poor-quality product and the lack of a comparison
or control group, which could make it difficult to determine
whether quit rates achieved were not due to chance.
Caponnetto et al85 conducted a similar study with 14 smokers with schizophrenia not intending to quit in the next 30 days.
Participants were provided the same Categoria e-cigarette,
and carbon monoxide, product use, number of cigarettes
smoked, and positive and negative symptoms of schizophrenia were assessed at baseline and 4, 8, 12, 24, and 52 weeks.
Seven of 14 participants (50%) sustained a 50% reduction in
the number of cigarettes per day smoked at week 52, and the
median of 30 cigarettes per day decreased to 15 cigarettes per
day (P=0.018). Sustained abstinence from smoking occurred
with 2 participants (14.3%) by week 52. Positive and negative aspects of schizophrenia were not increased after smoking cessation. The most common outcome was dual use of
e-cigarettes with conventional cigarettes. Study findings are
not generalizable to smokers with mental illness because of
the very small sample size and lack of a control group.
Caponnetto et al84 also conducted a randomized,
quasi-controlled trial to examine the efficacy of e-cigarettes
of different strengths for smoking cessation and reduction in
3 study arms: 12 weeks of treatment with the 7.2-mg nicotine
e-cigarette, a 12-week nicotine-tapering regimen (6 weeks of
treatment with a 7.2-mg e-cigarette and 6 weeks with a 5.4-mg
e-cigarette), and a 12-week treatment with a nonnicotine
e-cigarette. Similar reductions in the median cigarettes per
day were seen at all study visits for all 3 treatment arms (7–10
cigarettes per day at 1 year). There was no statistically significant difference in 6-month or 1-year quit rate among the 3
conditions (1-year rates: 4% for placebo e-cigarette users, 9%
for low-nicotine e-cigarette users, and 13% for high-nicotine
e-cigarette users). The authors noted that those who initiated
quitting in the first few weeks of the study stayed quitters,
whereas those who did not remained dual users throughout
the study. Twenty-six percent of quitters continued to use
e-cigarettes at 1 year. Problems with the study include the
lack of a control group not using e-cigarettes and noted lack
of product quality (the devices malfunctioned often, and new
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estimates of the odds of quitting of <1.0. The 1 clinical trial
examining the effectiveness of e-cigarettes (both with and
without nicotine) compared with the medicinal nicotine patch
found that e-cigarettes are no better than the nicotine patch
and that all treatments produced very modest quit rates without counseling.86 Taken together, these studies suggest that
e-cigarettes are not associated with successful quitting in general population-based samples of smokers.

additional cigarettes per day. Thus, if dual use of e-cigarettes
and cigarettes results in reductions in the number of cigarettes per day for current smokers, any reduction malignancy
risk will be less than proportional to the reduction in cigarette consumption because of the (likely larger) importance
of duration of smoking.

Health Implications of Cigarette
Reduction in the Context of Dual Use

First and foremost, clinicians must support a smoker’s quit
attempt and try to ensure any that advice given does not
undermine their motivation to quit. Clinicians should follow
the 5 A’s of evidence-based treatment: ask, advise, assess,
assist, and arrange.104 They should assess their patient’s
motivation and readiness to quit and recommend a treatment
plan that should include setting a quit date and obtaining cessation counseling and, if appropriate, conventional smoking
cessation medications. The safest and most proven smoking
cessation pharmacotherapies are the nicotine replacement
medications varenicline and bupropion, which have been
approved by the US Food and Drug Administration (FDA).
Referral to a free telephone quit line (eg, 1-800-QUIT-NOW)
or another counseling support program enhances the effectiveness of smoking cessation medications.104
If a patient has failed initial treatment, has been intolerant of
or refuses to use conventional smoking cessation medication,
and wishes to use e-cigarettes to aid quitting, it is reasonable
to support the attempt. However, subjects should be informed
that, although e-cigarette aerosol is likely to be much less
toxic than cigarette smoking, the products are unregulated,
contain toxic chemicals, and have not been proven as cessation devices. The patient should also be advised not to use
the product indoors or around children because studies show
that bystanders may be exposed to nicotine and other toxins
(at levels much lower than cigarettes) through passive exposure to the e-cigarette aerosol. Because there are no long-term
safety studies of e-cigarette use, patients should be urged to
set a quit date for their e-cigarette use and not plan to use it
indefinitely. It is also important to stress that patients should
quit smoking cigarettes entirely as soon as possible because
continued cigarette smoking, even at reduced levels, continues to impose tobacco-induced health risks (particularly for
cardiovascular disease).

What to Tell Patients About
E-Cigarettes and Cessation

Among adults, reductions in cigarettes per day were observed
in several of the clinical studies83,84,86 and in 1 population-based
study4 among those who did not quit. Reduction in cigarettes
smoked per day could have benefit if it promotes subsequent
cessation, as has been found with NRT,90 but this pattern has
not yet been seen with e-cigarettes. In the cigarette reduction
analyses presented in some of the studies, many participants
were still smoking about half a pack cigarettes per day at the
end of the study.
Both duration (years of cigarette use) and intensity (cigarettes per day) determine the negative health effects of smoking.91 People who stop smoking at younger ages have lower
age-adjusted mortality compared with those who continued to
smoke later into adulthood.92 Findings for decreased smoking
intensity have been less consistent, with some studies showing
lower mortality with reduced daily cigarette consumption93
and others not finding a significant overall survival benefit.94
The 2014 report of the US Surgeon General concluded that
“reducing the number of cigarettes smoked per day is much
less effective than quitting entirely for avoiding the risks of
premature death from all smoking-related causes of death.”95
Use of electronic cigarettes by cigarette smokers to cut down
on the number of cigarettes smoked per day is likely to have
much smaller beneficial effects on overall survival compared
with quitting smoking completely.
This situation is particularly likely to exist for cardiovascular disease because of the highly nonlinear dose-response
relationship between exposure to fine particles and the risk of
cardiovascular disease.53,96 Light smoking, even 1 to 4 cigarettes per day, is associated with markedly elevated risk of cardiovascular disease.97 In addition, e-cigarettes deliver loads of
fine particles similar to those of conventional cigarettes.
The relative risk of death from lung cancer increases with
years smoked and cigarettes per day,98 as well as pancreatic
cancer99 and esophageal cancer.100 The relative risk of both
lung cancer and bladder cancer levels off after a certain number of cigarettes per day,101 suggesting that above a certain
intensity, the specific levels of exposure may not cause significant differences in risk for these cancers. Doll and Peto102
found a dose-response relationship between duration of
smoking and number of cigarettes smoked per day and risk
of lung cancer, with models suggesting the impact of duration to be greater than that of intensity. Using participants
from the Cancer Prevention Study II, Flanders et al103 found a
greater increase in lung cancer mortality with a greater duration of cigarette smoking compared with a greater intensity
of smoking. Overall, these data suggest that lung cancer mortality increases more with additional years of smoking than

Tobacco Industry and Involvement
By 2013, the major tobacco companies had purchased or
developed e-cigarette products (Table 3).
There is no evidence that the cigarette companies are
acquiring or producing e-cigarettes as part of a strategy to
phase out regular cigarettes, even though some claim to want
to participate in “harm reduction.” Lorillard CEO Murray
Kessler stated in an interview with the Wall Street Journal that
e-cigarettes will provide smokers an unprecedented chance to
reduce their risk from cigarettes.105 He also published an op-ed
in USA Today on September 23, 2013, stating: “E-cigarettes
might be the most significant harm-reduction option ever
made available to smokers.”106 Shortly before this op-ed was
published, however, Lorillard won approval from the US
FDA to market new nonmentholated Newport conventional
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Table 3. Tobacco Companies That Have Acquired or Created
E-Cigarette Companies and Brands (as of January 2014)
Acquired E-Cigarette
Company

E-Cigarette Brand(s)

GreenSmoke

Mark Ten

No

Vuse

Lorillard

Blu Cigs, Inc

Blu

British American Tobacco

CN Creative

Vype

Tobacco Company
Altria Inc
Reynolds American Inc

Imperial Tobacco
Swisher

Dragonite Holdings Ltd

Ruyan

No

E-Swisher

Some countries (including Brazil, Singapore, Canada,
the Seychelles, and Uruguay) have prohibited the sale of
e-cigarettes, and many others are developing policies.1 The
United States, European Union, and United Kingdom illustrate the range of regulatory approaches being developed.

The United States
In the United States, as of March 2014, e-cigarette products
remained unregulated by any federal authority, particularly the
US FDA. The Sottera Inc case ruling that was upheld on appeal
in the US court found that e-cigarettes could be regulated as
tobacco products unless they are marketed with health and
therapeutic claims.113 The US FDA has stated its intent to assert
(“deem”) authority over e-cigarettes but has yet to act. The US
FDA does not have the authority to regulate where e-cigarettes
are used; that is the domain of state and local governments,
where almost all activity on smoke-free laws has occurred.
Since e-cigarettes entered the US market in 2008, there
has been a rapid increase in the number of municipalities and
states that have adopted legislation regulating where e-cigarettes can be used and laws restricting sales to minors. As of
March 2014, 27 states had laws restricting sales to minors,
1 state (Minnesota) taxed e-cigarettes as tobacco products,
and 3 states (New Jersey, North Dakota, and Utah) and
>100 municipalities (including New York, Los Angeles, San
Francisco, and Chicago) prohibited the use of e-cigarettes in
100% 
smoke-free indoor environments.114 An additional 9
states restricted e-cigarettes in other venues such as school
district property, Department of Corrections/prisons, public
educational facilities and grounds, and commuter transit systems.114 Some local and statewide smoke-free laws enacted
before the introduction of e-cigarettes include language that
could be interpreted as including e-cigarettes.

E-cigarette indicates electronic cigarette.

cigarettes, expanding their cigarette line while touting their
ability to offer a product they claim reduces harm from cigarettes. This allows the cigarette companies to have it both
ways. (Likewise, after evaluating the cigarette companies’
internal documents and public positions on snus [a form of
moist snuff tobacco in a pouch popular in Sweden] as “harm
reduction” in Europe, Gilmore et al107 found that they were
entering the snus market107 and adopting “harm reduction”
rhetoric108 to protect their cigarette business as long as possible.) As noted in the 2010 Surgeon General’s report,109 the
tobacco industry has used every iteration of cigarette design
to undermine cessation and prevention.
The tobacco companies address e-cigarette issues as part of
their policy agenda. As they did beginning in the 1980s,110,111
they continue to engage in creating and supporting “smokers’ rights” groups, seemingly independent groups that
interact with consumers directly on political involvement in
support of their agenda.111 Altria and R.J. Reynolds Tobacco
Company maintain Web sites called Citizens for Tobacco
Rights and Transform Tobacco. E-cigarette news and action
alerts are featured on the home pages of these websites and
include instructions for taking action against bills designed
to include e-cigarette use in smoke-free laws. E-cigarette
companies engage in similar tactics, using the same political and public relations strategies as the tobacco companies
(most notably featuring organized “vapers” like the organized
smokers). They also use social media that is tightly integrated
with their product marketing campaigns to press their policy agenda.22 These strategies were successfully deployed
in Europe to convince the European Parliament to substantially weaken the proposed EU Tobacco Product Directive in
October 2013.112

European Union Tobacco Product Directive
In February 2014, the European Parliament approved a
revised European Union Tobacco Product Directive that regulates e-cigarettes with nicotine concentrations up to 20 mg/mL
(an amount equal to that in a pack of cigarettes) as tobacco
products.115 E-cigarettes with higher nicotine concentrations
or intended therapeutic uses will be regulated as medical
devices.116 The directive stipulates that e-cigarettes must be
childproof and that packaging must include information about
ingredients, adverse effects, and health warnings.115 Refillable
cartridges are allowed as long as their volume does not exceed
2 mL (but could be banned by the European Commission if
at least 3 member states prohibit them on the basis of risks to
human health).115 Marketing and advertising restrictions will
mirror those of tobacco products.115

Current State of Global
Regulation (March 2014)
Like e-cigarette products, the policy environment related to
e-cigarettes is rapidly developing despite the fact that the science is just emerging. Policy makers in many countries are
under considerable pressure to provide regulatory guidance
regarding e-cigarettes, often on the basis of the assumption that
e-cigarettes will contribute to reducing the harms of smoking
either by serving as a smoking cessation aid or by replacing
combusted cigarettes. The data reviewed here, together with
evidence of dual use and youth initiation of e-cigarette use, do
not demonstrate any hypothesized harm-reducing effect.

The United Kingdom
In the United Kingdom, the Medicines and Healthcare Products
Regulatory Agency announced a plan to regulate e-cigarettes as
medicines on the basis of the assumption that e-cigarettes function like NRTs for smokers wishing to cut down or quit.78 As of
January 2014, Medicines and Healthcare Products Regulatory
Agency policies did not include any restrictions on e-cigarette
marketing.117 The antismoking advocacy group Action on
Smoking and Health UK has announced that it “does not
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television and radio in many countries that have long banned
similar advertising for cigarettes and other tobacco products
and may be indirectly promoting smoking conventional cigarettes. Although it is reasonable to assume that, if existing
smokers switched completely from conventional cigarettes
(with no other changes in use patterns) to e-cigarettes, there
would be a lower disease burden caused by nicotine addiction,
the evidence available at this time, although limited, points
to high levels of dual use of e-cigarettes with conventional
cigarettes, no proven cessation benefits, and rapidly increasing youth initiation with e-cigarettes. Although some cite a
desire to quit smoking by using the e-cigarette, other common
reasons for using the products are to circumvent smoke-free
laws and to cut down on conventional cigarettes, which may
reinforce dual use patterns and delay or deter quitting.
The trajectory of the dual use pattern among adults or children is unclear, but studies of youth find that as many as one
third of youth who use e-cigarettes have never smoked a conventional cigarette. Nicotine is a highly addictive substance
with negative effects on animal and human brain development,
which is still ongoing in adolescence.120–123 Furthermore, high
rates of dual use may result in greater total public health burden and possibly increased individual risk if a smoker maintains an even low-level tobacco cigarette addiction for many
years instead of quitting.
Although data are limited, it is clear that e-cigarette emissions
are not merely “harmless water vapor,” as is frequently claimed,
and can be a source of indoor air pollution. Smoke-free policies protect nonsmokers from exposure to toxins and encourage
smoking cessation.124 One hundred percent smoke-free policies
have larger effects on consumption and smoking prevalence,125
as well as hospital admissions for myocardial infarction, stroke,
and other cardiovascular and pulmonary emergencies,126 than
weaker policies. Introducing e-cigarettes into clean air environments may result in population harm if use of the product
reinforces the act of smoking as socially acceptable or if use
undermines the benefits of smoke-free policies.

consider it appropriate to include e-cigarettes under smokefree
regulations,”118 supporting one of the e-cigarette companies’
key marketing messages that e-cigarettes can be used everywhere without the restrictions and social stigma of smoking.3,119

Policy Recommendations
E-cigarettes deliver lower levels of some of the toxins found
in cigarette smoke. Main concerns about the potential of
e-cigarettes to make a contribution to reducing the harm
caused by cigarette smoking arise from effects on youth, dual
use with cigarettes resulting in delayed or deferred quitting
(among both adults and youth), and renormalization of smoking behavior.
The ultimate effect of e-cigarettes on public health will
depend on what happens in the policy environment. These
policies should be implemented to protect public health:
• Prohibit the use of e-cigarettes anywhere that use of conventional cigarettes is prohibited.
• Prohibit the sale of e-cigarettes to anyone who cannot
legally buy cigarettes or in any venues where sale of conventional cigarettes is prohibited.
• Subject e-cigarette marketing to the same level of restrictions that apply to conventional cigarettes (including no
television or radio advertising).
• Prohibit cobranding e-cigarettes with cigarettes or marketing in a way that promotes dual use.
• Prohibit the use of characterizing flavors in e-cigarettes,
particularly candy and alcohol flavors.
• Prohibit claims that e-cigarettes are effective smoking
cessation aids until e-cigarette manufacturers and companies provide sufficient evidence that e-cigarettes can be
used effectively for smoking cessation.
• Prohibit any health claims for e-cigarette products until
and unless approved by regulatory agencies to scientific
and regulatory standards.
• Establish standards for regulating product ingredients
and functioning.
In addition to being important in their own right, should
these policies be put in place together with polices designed
to make combustible tobacco products (eg, cigarettes, cigars,
cigarillos) less desirable and available, it is possible that current conventional cigarette smokers who will not quit nicotine
would shift to e-cigarettes without major dual use or youth
initiation to nicotine addiction with e-cigarettes. Absent
this change in the policy environment, it is reasonable to
assume that the behavior patterns that have been observed
for 
e-cigarettes will persist, which makes it unlikely that
they will contribute to reducing the harm of tobacco use and
could increase harm by perpetuating the life of conventional
cigarettes.
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Abstract
Introduction Electronic cigarette (e-cigarette) use is increasing rapidly
and their impact on youth is unknown. We assessed associations between
e-cigarette use and smoking intentions among U.S. youth who had never
smoked conventional cigarettes.

Methods We analyzed data from the nationally representative 2011,
2012, and 2013 National Youth Tobacco Surveys of students in grades 612. Youth reporting they would definitely not smoke in the next year or if
offered a cigarette by a friend were defined as not having an intention to

smoke, while all others were classified as having positive intention to
smoke conventional cigarettes. Demographics, pro-tobacco advertisement
exposure, ever use of e-cigarettes, and ever use of other combustibles
(cigars, hookah, bidis, kreteks, and pipes) and non-combustibles
(chewing tobacco, snuff, dip, snus, and dissolvables) were included in
multivariate analyses assessing associations with smoking intentions
among never-cigarette-smoking youth.

Results Between 2011-2013, the number of never-smoking youth who
used e-cigarettes increased three-fold, from 79,000 to over 263,000.
Intention to smoke conventional cigarettes was 43.9% among ever ecigarette users and 21.5% among never users. Ever e-cigarette users had
higher adjusted odds of having smoking intentions than never users
(Adjusted Odds Ratio: 1.70, 95% Confidence Interval: 1.24-2.32). Those
who ever used other combustibles, ever used non-combustibles, or
reported pro-tobacco advertisement exposure also had increased odds of
smoking intentions.
Conclusion In 2013, over a quarter million never-smoking youth had
used e-cigarettes. E-cigarette use was associated with increased
intentions to smoke cigarettes. Enhanced prevention efforts for youth are
important for all forms of tobacco, including e-cigarettes.
Published by Oxford University Press on behalf of the Society for Research on Nicotine and
Tobacco 2014. This work is written by (a) US Government employee(s) and is in the public
domain in the US.

740
http://ntr.oxfordjournals.org/content/early/2014/08/18/ntr.ntu166.abstract?sid=9df1ade7-4bb8-434b-b508-8351ceed1518

1/2

29/8/2014 Particulate Metals and Organic Compounds from Electronic and Tobacco-containing Cigarettes: Comparison of Emission Rates and Secondhand Ex…

Journal Home
Paper

Previous Article | Next
Article

Particulate Metals and Organic Compounds from
Electronic and Tobacco-containing Cigarettes:
Comparison of Emission Rates and Secondhand
Exposure
Arian Saffari, Nancy Daher, Ario Alberto Ruprecht, Cinzia De Marco, Paolo Pozzi, Roberto Boffi,
samera H. Hamad, Martin Shafer, James Jay Schauer, Dane Westerdahl and Constantinos Sioutas
Environ. Sci.: Processes Impacts, 2014, Accepted M anuscript

DOI: 10.1039/C4EM00415A
Received 27 Jul 2014, Accepted 21 Aug 2014
First published online 22 Aug 2014
Share
Share
Share 0
More| | | | | |
PDF
Rich HTML
Download Citation
Request Permissions

BibTex

Please choose one of the options provided in the log in section to gain access to
this content:
Abstract

Cited by

Related Content

In recent years, electronic cigarettes have gained increasing popularity as alternatives to
normal (tobacco-containing) cigarettes. In the present study, particles generated by e-cigarettes
and normal cigarettes have been analyzed and the degree of exposure to different chemical
agents and their emission rates were quantified. Despite the 10-fold decrease in the total
exposure to particulate elements in e-cigarettes compared to normal cigarettes, specific metals
(e.g. Ni and Ag) still displayed a higher emission rate from e-cigarettes. Further analysis
indicated that the contribution of e-liquid to the emission of these metals is rather minimal,
implying that they likely originate from other components of the e-cigarette device or other
indoor sources. Organic species had lower emission rates during e-cigarette consumption
compared to normal cigarettes. Of particular note was the non-detectable emission of polycyclic
aromatic hydrocarbons (PAHs) from e-cigarettes, while substantial emission of these species
was observed from normal cigarettes. Overall, with the exception of Ni, Zn, and Ag, the
consumption of e-cigarettes resulted in a remarkable decrease in secondhand exposure to all
metals and organic compounds. Implementing quality control protocols on the manufacture of
e-cigarettes would further minimize the emission of metals from these devices and improve
their safety and associated health effects.
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Figure S1. Average total mass concentration of indoor PM (µg/m3) corresponding to ecigarette samples without nicotine and e-cigarette samples with nicotine. Error bars
represent one standard error.
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Figure S2. Average total concentration (ng/m3) of elements as well as organic groups
(polycyclic aromatic hydrocarbons (PAHs), hopanes, n-alkanes, organic acids and
levoglucosan). Error bars represent analytical uncertainties.
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Table S1. Concentration and detection limit of individual chemical species including a)
elements and metals, b) PAHs c) hopanes, steranes and levoglucosan d) alkanes and e)
organic acids. Concentration values correspond to average ±standard error. “N.D”
corresponds to the species that were not detected in the analysis (i.e. species with zero
concentration). Values below the limit of detection (LOD) are shown as “ < LOD value”.

(a) Elements and Metals
Compound

e-Cigarette

normal-Cigarette

Detection
Limit
(ng/m3)

Indoor (ng/m3)

Outdoor (ng/m3)

Li

0.5 (±0.15)

< 0.07

0.4 (±0.2)

0.07

B

6.2 (±1.64)

19.81 (±2.32)

402.66 (±53.03)

1.87

Mg

200.1 (±35.43)

13.3 (±6.43)

96.64 (±94.64)

1.43

Al

333.27 (±62.93)

161.43 (±71.35)

174.22 (±77.62)

1.65

P

3.49 (±0.45)

< 1.11

3.44 (±1.45)

1.11

S

437.2 (±91.97)

236.83 (±34.16)

867.26 (±96.87)

0.10

K

186.4 (±79.14)

267.5 (±42.38)

5111.56 (±987.01)

0.29

Ca

676.2 (±170.08)

10.81 (±0.16)

11.38 (±0.56)

1.67

Sc

0.07 (±0.01)

< 0.04

< 0.04

0.04

Ti

13.81 (±2.61)

8.89 (±1.89)

3.55 (±1.87)

1.80

V

1.34 (±0.29)

0.48 (±0.12)

0.37 (±0.08)

0.17

Cr

5.53 (±1.07)

4.22 (±1.67)

1.61 (±1.49)

0.39

Mn

18.16 (±2.61)

4.73 (±0.75)

8.94 (±1.89)

0.50

Fe

1073 (±152.4)

221.09 (±34)

425.01 (±58.1)

1.93

Co

0.39 (±0.1)

0.15 (±0.08)

0.19 (±0.08)

0.04

Ni

5.57 (±1.65)

6.14 (±2.92)

6.33 (±3.02)

1.03

Cu

39.76 (±4.92)

12.73 (±3.02)

44.86 (±17.63)

0.55

Zn

54.31 (±11.31)

56.01 (±21.45)

190.78 (±111.75)

1.61

Rb

0.74 (±0.14)

0.33 (±0.04)

4.23 (±0.71)

0.03

Sr

3.3 (±0.71)

< 0.24

< 0.24

0.24

Y

< 0.04

< 0.04

< 0.04

0.04

Nb

0.1 (±0.02)

< 0.05

< 0.05

0.05
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Mo

2.79 (±0.46)

1.36 (±0.43)

2.27 (±1.99)

0.47

Rh

< 0.54

< 0.54

< 0.54

0.54

Pd

< 0.27

< 0.27

< 0.27

0.27

Ag

1.84 (±1.66)

0.46 (±0.11)

0.45 (±0.29)

0.06

Cd

0.18 (±0.04)

0.12 (±0.02)

11.14 (±1.09)

0.05

Sn

9.27 (±2.37)

0.95 (±0.55)

0.14 (±0.01)

0.09

Sb

2.59 (±0.44)

0.84 (±0.32)

1.38 (±0.86)

0.13

Cs

< 0.12

< 0.12

< 0.12

0.12

Ba

6.29 (±5.87)

< 1.39

4.44 (±3.44)

1.39

La

0.3 (±0.1)

0.24 (±0.11)

31.08 (±3.37)

0.03

Ce

0.57 (±0.12)

< 0.10

< 0.10

0.10

Pr

0.06 (±0.01)

< 0.03

< 0.03

0.03

Nd

0.23 (±0.05)

< 0.07

< 0.07

0.07

Sm

< 0.01

< 0.01

< 0.01

0.01

Eu

< 0.06

< 0.06

< 0.06

0.06

Dy

< 0.06

< 0.06

< 0.06

0.06

Ho

< 0.06

< 0.06

< 0.06

0.06

Yb

< 0.02

< 0.02

< 0.02

0.02

Lu

< 0.06

< 0.06

< 0.06

0.06

W

1.38 (±0.41)

0.67 (±0.18)

0.3 (±0.13)

0.24

Pt

< 0.04

< 0.04

< 0.04

0.04

Tl

< 0.02

< 0.02

< 0.02

0.02

Pb

13.28 (±1.89)

9.85 (±2.56)

182.22 (±90.39)

0.87

Th

< 0.03

< 0.03

< 0.03

0.03

U

< 0.01

< 0.01

< 0.01

0.01
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(b) PAHs
Compound
Phenanthrene
Anthracene
Fluoranthene
Acephenanthrylene
Pyrene
Methylfluoranthene
Benzo(ghi)fluoranthene
Cyclopenta(cd)pyrene
Benz(a)anthracene
Chrysene
1-Methylchrysene
Retene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(j)fluoranthene
Benzo (e) pyrene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Benzo(g,h,i)perylene

Indoor (ng/m3)

Outdoor (ng/m3)
< 0.41
N.D
< 0.33
N.D
0.14 (±0.05)
N.D
N.D
N.D
N.D
0.18 (±0.06)
N.D
N.D
N.D
N.D
N.D
N.D
N.D
N.D
0.19 (±0.06)

e-Cigarette
< 0.41
N.D
N.D
N.D
< 0.06
N.D
N.D
N.D
N.D
N.D
N.D
N.D
N.D
N.D
N.D
N.D
N.D
N.D
N.D

747

normal-Cigarette
N.D
N.D
N.D
N.D
N.D
N.D
N.D
N.D
1.43 (±0.17)
3.68 (±0.41)
N.D
N.D
5.12 (±0.75)
2.16 (±0.45)
N.D
1.75 (±0.48)
4.68 (±0.65)
4.5 (±0.49)
3.11 (±0.44)

Detection
Limit
(ng/m3)
0.41
0.03
0.33
0.12
0.06
0.09
0.03
0.12
0.25
0.10
0.03
0.09
0.25
0.06
0.03
0.19
0.13
0.13
0.12

(c) Levoglucosan, Hopanes and Steranes

Indoor (ng/m3)

Compound

Outdoor
(ng/m3)

e-Cigarette

normalCigarette

Detection
Limit
(ng/m3)

Levoglucosan

112.18 (±28)

45.72 (±21.3)

3527.4 (±68.7)

0.79

17A(H)-22,29,30-Trisnorhopane

< 0.17

< 0.17

N.D

0.17

17A(H)-21B(H)-30-Norhopane

0.38 (±0.02)

< 0.13

N.D

0.13

17A(H)-21B(H)-Hopane

0.29 (±0.09)

< 0.17

N.D

0.17

22S-Homohopane

0.28 (±0.08)

N.D

N.D

0.09

22R-Homohopane

0.12 (±0.04)

< 0.09

N.D

0.09

22S-Bishomohopane

N.D

N.D

N.D

0.03

22R-Bishomohopane

N.D

N.D

N.D

0.03

22S-Trishomohopane

N.D

N.D

N.D

0.03

22R-Trishomohopane

N.D

N.D

N.D

0.03

AAA-20S-C27-Cholestane

N.D

N.D

N.D

0.03

ABB-20R-C27-Cholestane

N.D

N.D

N.D

0.03

AAA-20R-27-cholestane

N.D

N.D

N.D

0.03

ABB-20R-C28-Ergostane

N.D

N.D

N.D

0.03

ABB-20S-C28-Ergostane

N.D

N.D

N.D

0.03

ABB-20R-C29-Sitostane

N.D

N.D

N.D

0.03

ABB-20S-C29-Sitostane

N.D

N.D

N.D

0.03
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(d) Alkanes
Indoor (ng/m3)
e-Cigarette

normal-Cigarette

Detection Limit
(ng/m3)

N.D

N.D

N.D

0.59

n-Tetradecane

< 1.68

< 1.68

< 1.68

1.68

Norpristane

N.D

N.D

N.D

1.68

Pristane

N.D

N.D

N.D

0.31

Phytane

N.D

N.D

N.D

0.59

n-Nonadecane

23.63 (±4.3)

< 0.34

210.45 (±17.66)

0.34

n-Eicosane

22.95 (±3.82)

12.07 (±12.07)

203.19 (±17.93)

1.68

n-Heneicosane

< 0.24

N.D

23.86 (±11.95)

0.24

n-Docosane

19.01 (±3.22)

10.74 (±10.74)

169.53 (±9.9)

1.68

n-Tricosane

2.89 (±0.96)

< 1.68

39.45 (±2.28)

1.68

n-Tetracosane

5.94 (±1.98)

11.52 (±3.45)

89.49 (±2.06)

1.07

n-Pentacosane

2.57 (±0.06)

5.04 (±0.43)

97.73 (±10.79)

0.78

n-Hexacosane

1.64 (±0.07)

3.06 (±0.58)

60.79 (±2.48)

0.24

n-Heptacosane

4.75 (±0.59)

3.92 (±0.26)

848.06 (±53.14)

0.81

n-Octacosane

6.61 (±2.2)

< 1.07

153 (±7.99)

1.07

iso-Nonacosane

N.D

N.D

200.38 (±16.46)

0.88

Nonacosane

9.31 (±1.67)

6.87 (±1.61)

887.98 (±65.05)

1.35

Anteisotriacontane

N.D

N.D

643.84 (±37.69)

1.07

Triacontane

9.74 (±2.81)

9.23 (±3.85)

391.25 (±23.7)

1.68

iso-Hentriacontane

N.D

N.D

1118.65 (±46.87)

1.51

Hentriacontane

14.32 (±3.15)

13.98 (±5.54)

2767.33 (±74.76)

1.68

Dotriacontane

16.59 (±4.24)

15.88 (±6.84)

599.58 (±16.94)

1.77

Tritriacontane

15.81 (±3.42)

16.03 (±5.24)

1575.82 (±45.3)

1.68

Tetratriacontane

16.13 (±3.34)

16.76 (±5.26)

81.76 (±8.23)

1.07

Pentatriacontane

11.74 (±2.36)

12.37 (±3.24)

67.31 (±2.21)

1.00

Hexatriacontane

10.76 (±1.88)

12.51 (±2.28)

18.73 (±2.08)

0.65

Heptatriacontane

7.32 (±1.01)

8.94 (±1.38)

21.25 (±1.81)

0.51

Octatriacontane

7.24 (±1.01)

9.69 (±1.15)

15.66 (±0.58)

0.08

Compound

Outdoor (ng/m3)

n-Tridecane
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(e) Organic Acids

Octanoic Acid
Decanoic Acid
Dodecanoic Acid
Tetradecanoic Acid
Pentadecanoic Acid
Hexadecanoic Acid
Heptadecanoic Acid
Octadecanoic Acid
Nonadecanoic Acid
Pinonic Acid
Palmitoleic Acid
Oleic Acid
Linoleic Acid
Eicosanoic Acid

N.D
2.69 (±0.9)
31.06 (±8.03)
45.37 (±7.97)
13 (±2.3)
74.99 (±3.28)
7.26 (±2.1)
< 1.68
0.55 (±0.18)
7.23 (±0.7)
6.87 (±2.29)
N.D
< 1.07
2.07 (±0.6)

< 1.68
4.38 (±2.88)
52.07 (±21.72)
138.32 (±50.28)
38.87 (±13.15)
240.65 (±56.35)
10.97 (±3.35)
< 1.68
1.34 (±0.47)
N.D
29.6 (±9.95)
< 1.68
7.51 (±2.92)
3.69 (±1.26)

N.D
22.84 (±4.35)
206.86 (±1.38)
284.03 (±29.41)
133.19 (±12.68)
2204.34 (±49.84)
137.36 (±2.23)
807.01 (±33.94)
27.68 (±2.25)
N.D
138.33 (±25.72)
585.35 (±15.26)
1084.6 (±29.08)
232.24 (±16.54)

Detection
Limit
(ng/m3)
1.68
1.01
1.68
1.07
1.66
1.68
1.92
1.68
0.46
1.65
1.68
1.68
1.07
1.20

Heneicosanoic Acid
Docosanoic Acid
Tricosanoic Acid
Tetracosanoic Acid

< 1.06
3.4 (±0.52)
2.45 (±0.33)
5.98 (±0.92)

< 1.06
5.47 (±1.36)
3.11 (±1.04)
10.87 (±2.35)

64.16 (±4.33)
210.9 (±12.57)
109.19 (±5.9)
172.95 (±10.54)

1.06
0.84
0.91
0.66

Pentacosanoic Acid
Hexacosanoic Acid
Heptacosanoic Acid
Octacosanoic Acid
Nonacosanoic Acid
Triacontanoic Acid
Dehydroabietic Acid
7-oxodehydroabietic acid

1.79 (±0.6)
3.83 (±0.44)
N.D
6.51 (±0.35)
N.D
6.9 (±0.44)
N.D
N.D

3.77 (±1.28)
5.94 (±0.74)
< 1.22
7.93 (±0.33)
N.D
7.88 (±0.7)
N.D
N.D

47.37 (±2.55)
60.07 (±3.45)
31.11 (±0.57)
168.46 (±8.19)
53.12 (±2.01)
115.83 (±5.2)
N.D
N.D

1.58
0.75
1.22
0.83
1.26
1.23
1.07
0.61

Phthalic Acid
Methylphthalic Acid
Succinic Acid
Glutaric Acid
Adipic Acid
Pimelic Acid
Suberic Acid
Azelaic Acid
Sebacic Acid

14.66 (±1.87)
2.82 (±0.44)
7.32 (±1.58)
3.94 (±1.14)
1.54 (±0.51)
< 1.68
8.35 (±1.16)
19.48 (±2.34)
< 1.07

< 1.07
< 1.37
< 0.92
N.D
N.D
N.D
10.84 (±4.02)
28.1 (±11.62)
N.D

34.36 (±4.19)
5.52 (±2.77)
225.57 (±51.05)
36.31 (±1.33)
55.96 (±12.54)
N.D
41.22 (±3.49)
93.54 (±8.42)
N.D

1.07
1.37
0.92
1.16
1.20
1.68
0.53
0.75
1.07

Compound

Indoor (ng/m3)

Outdoor (ng/m3)

e-Cigarette

normal-Cigarette
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I-1 (2-methylglyceric acid)
T-3 (2,3-dihydroxy-4oxopentanoic Acid)
I-2 (2-methylthreitol)
I-3 (2-Methylthreitol)
A-5 (3-hydroxyglutaric Acid)
PA (pinic acid)
A-6 (2-hydroxy-4,4dimethylglutaric Acid)
A-4 (3acetyl hexanedioic
acid)
A-3 (2-hydroxy-4isopropyladipic Acid)
C-1 (b-carophylinic acid)

N.D

N.D

N.D

1.49

N.D
N.D
4.21 (±1.4)
N.D
N.D

N.D
N.D
N.D
N.D
N.D

N.D
N.D
N.D
N.D
N.D

1.49
1.49
1.68
1.49
1.49

N.D

N.D

N.D

1.49

N.D

N.D

N.D

1.49

N.D

N.D

46.73 (±7.48)

1.68

N.D

N.D

N.D

1.49
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Table S2. Average indoor (i.e. inside of the smoking room) to outdoor mass concentration
ratio of organic species for normal cigarette samples. Values correspond to average
±standard error.*

Species

I/O Ratio

Species

I/O Ratio

n-Eicosane

8.9 (±0.8)

Tetradecanoic Acid

12.4 (±1.3)

n-Docosane

8.9 (±0.5)

Pentadecanoic Acid

18.6 (±1.8)

n-Tetracosane

15.1 (±0.3)

Hexadecanoic Acid

31.2 (±2.8)

n-Pentacosane

38.1 (±4.2)

Heptadecanoic Acid

19.7 (±1.0)

n-Hexacosane

42.8 (±1.7)

Nonadecanoic Acid

251.3 (±20.4)

n-Heptacosane

302.1 (±18.9)

Palmitoleic Acid

186.9 (±34.7)

Nonacosane

248.3 (±18.2)

Linoleic Acid

1028 (±27.6)

Triacontane

664.8 (±40.3)

Eicosanoic Acid

289.5 (±20.6)

Hentriacontane

768.4 (±20.8)

Docosanoic Acid

119.6 (±7.1)

Dotriacontane

283.7 (±8.0)

Tricosanoic Acid

81.5 (±4.4)

Tritriacontane

371.9 (±10.7)

Tetracosanoic Acid

61.6 (±3.8)

Tetratriacontane

17.2 (±1.7)

Pentacosanoic Acid

125.2 (±6.7)

Pentatriacontane

18.4 (±0.6)

Hexacosanoic Acid

26.0 (±1.5)

Hexatriacontane

4.3 (±0.5)

Octacosanoic Acid

31.1 (±1.5)

Heptatriacontane

5.3 (±0.5)

Triacontanoic Acid

20.0 (±0.9)

Octatriacontane

3.9 (±0.1)

Suberic Acid

7.8 (±0.7)

Decanoic Acid

94.3 (±18.0)

Azelaic Acid

6.1 (±0.6)

Dodecanoic Acid

54.2 (±0.4)

Levoglucosan

225.6 (±4.4)

* Evaluation of correlation coefficients between outdoor and indoor concentrations was not
possible due to the small number of data points.
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Table S3. Concentration of chemical species in the e-liquid sample (in µg/ml and ng/ml for
organics and elements, respectively), including (a) polycyclic aromatic hydrocarbons
(PAHs), (b) alkanes, (c) organic acids and (d) elements. Values correspond to average
±analytical uncertainty. Values below the limit of detection (LOD) are shown as “ < LOD
value”.

(a) PAHs
Fluoranthene
Acephenanthrylene
Pyrene
Benzo(ghi)fluoranthene
Cyclopenta(cd)pyrene
Chrysene/triphenylene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(j)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(cd)pyrene
Dibenz(ah)anthracene
Benzo(ghi)perylene
Coronene
Dibenzo(ae)pyrene
Retene
1-Methyl chrysene
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Concentration
(µg/ml)
< 0.075
< 0.1
< 0.075
< 0.125
< 0.1
< 0.1
< 0.125
< 0.235
< 0.075
< 0.115
< 0.075
< 0.07
< 0.19
< 0.14
< 0.05
< 0.05
< 0.1
< 0.1
< 0.325
< 0.05

(b) n-Alkanes
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadecane
Octadecane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptacosane
Octacosane

Concentration
(µg/ml)
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0

(b) n-Alkanes
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Hexatriacontane
Heptatriacontane
Octatriacontane
Nonatriacontane
Tetracontane
Anteiso-dotriacontane
Anteiso-triacontane
Iso-hentriacontane
Iso-nonacosane
Iso-tritriacontane
Squalane
Norpristane
Phytane
Pristane
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Concentration
(µg/ml)
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0

(c) Organic Acids
Succinic Acid
Glutaric Acid
Adipic Acid
Pimelic Acid
Suberic Acid
Azelaic Acid
Sebacic Acid
Isophthalic Acid
Phthalic Acid
Terephthalic Acid
Methylphthalic Acid
Benzenetricarboxylic Acid
Benzenetetracarboxylic Acid
Pinonic Acid
Tetradecanoic Acid
Pentadecanoic Acid

Concentration (µg/ml)
< 0.25
< 0.25
< 0.25
< 0.25
< 0.25
< 0.25
< 0.25
< 0.25
< 0.25
< 0.25
< 0.25
< 0.25
< 0.25
< 0.50
< 0.50
< 0.50
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(c) Organic Acids
Nonacosanoic Acid
Hexadecanoic Acid
Heptadecanoic Acid
Octadecanoic Acid
Nonadecanoic Acid
Eicosanoic Acid
Heneicosanoic Acid
Docosanoic Acid
Tricosanoic Acid
Tetracosanoic Acid
Pentacosanoic Acid
Triacontanoic Acid
Palmitoleic Acid
Linoleic Acid
Oleic Acid
Palmitic Acid

Concentration (µg/ml)
< 0.50
511 (±148)
< 0.50
247 (±118)
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50
< 0.50

(d) Elements
B
Mg
Al
S
K
Ca
Ti
V
Cr
Mn
Fe
Co
Cu
Zn
Rb
Mo
Ag
Cd
Sn
Sb
La
W
Pb

Concentration (ng/ml)
8.91 (±1.94)
109 (±4.89)
10.2 (±0.64)
285 (±22.1)
1743 (±182)
285 (±6.93)
55.8 (±3.8)
1.61 (±0.19)
2.37 (±0.17)
1.84 (±0.44)
39.1 (±6.88)
0.09 (±0.02)
0.54 (±0.06)
2.88 (±0.41)
4.2 (±0.41)
0.77 (±0.05)
0.04 (±0.02)
0.08 (±0.03)
0.18 (±0.02)
1.02 (±0.07)
0.02 (±0.005)
0.97 (±0.11)
0.16 (±0.02)
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Perceptions of the Relative Harm of Cigarettes
and E-cigarettes Among U.S. Youth
Bridget K. Ambrose, PhD, MPH, Brian L. Rostron, PhD, Sarah E. Johnson, PhD,
David B. Portnoy, PhD, MPH, Benjamin J. Apelberg, PhD, MHS, Annette R. Kaufman, PhD,
Conrad J. Choiniere, PhD
Background: Despite progress in reducing youth smoking, adolescents remain highly susceptible
to tobacco use. Of concern is whether youth perceive electronic cigarettes (e-cigarettes) as a
preferable alternative to conventional cigarettes.

Purpose: To describe cigarette harm perception patterns among youth based on the frequency and
intensity of cigarette smoking, and examine the relative harm perceptions of conventional versus ecigarettes, using data from a large, nationally representative sample of U.S. youth.

Methods: Data from the 2012 National Youth Tobacco Survey (N¼24,658) were analyzed in 2013
to identify patterns of cigarette harm perceptions. Multinomial logistic regression was conducted to
identify associations between demographic and tobacco use characteristics and cigarette harm
perception patterns. Logistic regression was conducted to examine the relationship between cigarette
harm perceptions and the perception of e-cigarettes as less harmful than cigarettes for current, ever,
and never cigarette smokers.
Results: The majority of youth (64.2%) perceived the harmfulness of cigarettes as dose-dependent.
Approximately one in three students perceived e-cigarettes as less harmful than conventional
cigarettes. Regardless of cigarette smoking status, ever users of e-cigarettes and those with “dosedependent” cigarette harm perceptions consistently were more likely to perceive e-cigarettes as less
harmful than conventional cigarettes.

Conclusions: Many youth perceive tobacco use on a continuum of harm. Youth who perceive
gradations in harm—both by frequency and intensity of cigarette use and by type of product—may
be particularly susceptible to e-cigarette use.
(Am J Prev Med 2014;47(2S1):S53–S60) Published by Elsevier Inc. on behalf of American Journal of Preventive
Medicine

Introduction

D

espite declines in cigarette smoking prevalence
in the U.S., adolescents remain highly susceptible to initiating tobacco use. The increasing
diversity of tobacco products on the market, including
electronic cigarettes (e-cigarettes), presents new opportunities for youth experimentation and initiation.
Between 2011 and 2012, ever use of e-cigarettes among
From the Ofﬁce of Science, Center for Tobacco Products (Ambrose,
Rostron, Johnson, Portnoy, Apelberg, Choiniere), Food and Drug Administration; and the Tobacco Control Research Branch, National Cancer
Institute (Kaufman), NIH, Rockville, Maryland
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U.S. youth doubled from 3.3% to 6.8% and current use
doubled from 1.1% to 2.1%.1 Previous research has
shown that low harm perceptions of cigarettes predict
youth experimentation,2–4 but data regarding the relationship between youth perceptions of e-cigarettes and
e-cigarette use are sparse.5
Despite the lack of evidence from adequately designed
studies, considerable media attention has been given to
the e-cigarette’s potential as a smoking-cessation aid and
less harmful alternative to conventional cigarettes.6,7 Of
particular concern is whether youth, especially those who
would not otherwise be susceptible to cigarette smoking,
perceive e-cigarettes as a less harmful alternative and
may initiate e-cigarette use.
Research has shown that young people generally
understand that cigarette smoking is harmful to health
but underestimate their personal risk, often because of

Published by Elsevier Inc. on behalf of American Journal of Preventive
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misjudgment of tobacco-related disease severity or a belief
that their personal risk is lower than that of their peers.8–10
Less is known about how adolescents perceive the relative
harm of various tobacco products and different tobacco
use patterns. Adolescents may perceive that the harm
caused by tobacco use falls along a continuum, or they
may have a more absolute (all or nothing) perception of
tobacco-related harm. The current study uses data from
the 2012 National Youth Tobacco Survey (NYTS), an
annual nationally representative in-school survey of U.S.
middle and high school students, to (1) describe cigarette
harm perception patterns among youth based on the
frequency of smoking and number of cigarettes smoked
and (2) assess whether patterns of cigarette harm perceptions are associated with perceptions of e-cigarettes.

Methods
Sample
The NYTS uses a stratiﬁed three-stage cluster sample design to
produce cross-sectional estimates of tobacco use among U.S.
middle (Grades 6–8) and high school (Grades 9–12) students,
drawing from a sampling frame that includes private, parochial,
and public schools in the 50 states and District of Columbia.
Details of the methods of this study are available at cdc.gov/
tobacco/data_statistics/surveys/nyts.index.htm. The CDC’s IRB
approved the NYTS data collection protocol. Student participation
is voluntary, and parental permission is obtained. Of the 284
schools selected for participation, 228 (80.3%) participated in
2012. A total of 24,658 (91.7%) surveys were completed by
students in these schools, yielding an overall response rate
of 73.6%.

Measures
Harm perceptions of cigarette smoking. Students responded to three items regarding cigarette harm perceptions:
How much do you think people harm themselves when they smoke
a few cigarettes every day? How much do you think people harm
themselves when they smoke cigarettes some days but not every day?
and How much do you think people harm themselves when they
smoke ten or more cigarettes every day? The four-level response
scale for each question was no harm, little harm, some harm, and a
lot of harm.

Relative harm perception of electronic and conventional
cigarettes. Students were asked the following question: Do you
believe that electronic cigarettes or e-cigarettes, such as Ruyan or
NJOY, are (less harmful, equally harmful, or more harmful) than
regular cigarettes? In addition to the three options indicated,
students could also indicate that they had never heard of
e-cigarettes or did not know enough about e-cigarettes to make
a judgment.

Tobacco use. Cigarette smoking was assessed by ﬁrst asking:
Have you ever tried cigarette smoking, even one or two puffs?

Respondents answering no were designated as “never smokers.”
Respondents were also asked: During the past 30 days, on how
many days did you smoke cigarettes? Individuals who reported
smoking on at least one of the past 30 days were identiﬁed as
“current smokers,” whereas those who reported ever having tried
cigarette smoking but not smoking within the past month were
identiﬁed as “ever, but not current smokers.”
Among current smokers, smoking frequency was recoded as
having smoked 1–9 days, 10–19 days, or Z20 days in the past
month. To assess history of e-cigarette use, students were asked to
indicate whether they had ever tried “electronic or e-cigarettes,
such as Ruyan or NJOY.” Students were also asked whether they
had used e-cigarettes on at least one of the past 30 days. Dual use
was deﬁned as any reported past 30 day use of e-cigarettes among
current cigarette smokers.

Susceptibility to smoking. Consistent with prior studies,11,12
students were asked: Do you think you will smoke a cigarette in the
next year? Do you think you will try a cigarette soon? and If one of
your best friends were to offer you a cigarette, would you smoke it?
Response options for these items were deﬁnitely yes, probably yes,
probably not, and deﬁnitely not. Never smokers were deﬁned in a
categorical variable as “committed non-smokers” if they
responded deﬁnitely not to each of the three items, “susceptible”
if they responded probably not to one or more items, and “very
susceptible” if they responded probably or deﬁnitely yes to one or
more items.

Demographic characteristics. Demographic variables included
sex, grade level, and race/ethnicity (Hispanic, non-Hispanic white or
“white,” non-Hispanic black, or other non-Hispanic).

Data Analysis
Exploratory data analysis showed three general response
patterns concerning cigarette smoking harm (Appendix
A). Some students perceived all of the scenarios as very
harmful, others perceived little or no harm for each of the
scenarios, and some perceived smoking a few cigarettes
per day or a few days per week to be less harmful than
smoking ten or more cigarettes every day.
Latent class analysis was then conducted using the
LCCA package, version 1.1.0 in R, version 3.0.2 (The
Methodology Center, Penn State University, University
Park PA) to further differentiate harm perception classes.
Models with two through eight latent classes were run,
and model ﬁt indices including the log likelihood; Akaike
information criterion (AIC); and Bayesian information
criterion (BIC) were examined. A ﬁve-class model was
selected based on BIC, as recommended in the research
literature.13
Inspection of the ﬁve latent classes showed that the
results were consistent with the exploratory data analysis
in that one of the classes viewed all of the scenarios as
very harmful, one class viewed all of the scenarios as
having little or no harm, and three of the classes viewed
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smoking a few cigarettes a day or a few days per week as
less harmful than smoking ten or more cigarettes every
day. Given that these last three classes all viewed cigarette
harm as dose-dependent, these classes were combined for
the analysis to aid in estimation and interpretation of
results.
Individuals were assigned membership in a class based
on their highest posterior probability of class membership. In each case, this probability was well above 90%.
Class membership information was then exported from
R and merged with the full NYTS data set in SAS, version
9.3 (SAS Institute, Inc., Cary NC). Bivariate analyses were
conducted to estimate the prevalence of demographic
and tobacco use characteristics across cigarette harm
perception classes. Multinomial logistic regression was
then conducted to assess the AOR of membership in
each class.
The harm perception of e-cigarettes compared with
cigarettes was analyzed through a binary variable (less
harmful versus equally or more harmful), with respondents indicating that they were unaware of or could not
make a judgment about e-cigarettes treated as missing.
Multiple logistic regression was then conducted to assess
the association between cigarette and e-cigarette harm
perceptions, stratiﬁed by smoking status and adjusted for
other variables in the model. All analyses were conducted
using SAS-callable SUDAAN, version 11 (RTI International, Research Triangle Park NC) and weighted to
produce nationally representative estimates.

Results
Demographic and tobacco use characteristics of the full
sample are presented in Table 1. The vast majority of
respondents were never smokers (73.6%), 16.9% of
students reported having ever smoked cigarettes but
not within the past month, and 9.4% of respondents
were current smokers. Overall, 6.8% of respondents
reported ever having used an e-cigarette and 1.6%
reported current dual use of cigarettes and e-cigarettes.
Results of exploratory and latent class analyses are
provided in Appendixes A–C. The minimum BIC value
was observed for the ﬁve-class model. Examination of
item response probabilities showed that moving from
three to ﬁve classes more clearly differentiated the “low,”
“high,” and “dose-dependent” response patterns, with the
latter differentiated into three classes ranging from high–
moderate to moderate–none (Appendixes B and C).
Conceptually, these sub-classes were non-informative,
so Classes 3–5 were combined into one “dose-dependent” class in the ﬁnal model to enhance interpretability.
Overall, 2.4% of respondents were classiﬁed as “consistent low,” 33.4% as “consistent high,” and 64.2% of
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respondents were classiﬁed with “dose-dependent” harm
perception patterns.
Multinomial logistic regression results are presented in
Table 1. Compared to committed non-smokers, ever and
current smokers as well as students identiﬁed as susceptible and very susceptible to smoking were less likely to be
classiﬁed as consistent low and consistent high and more
likely to be classiﬁed as dose-dependent. Female participants were more likely than male participants to be
classiﬁed as consistent low and consistent high and less
likely to be classiﬁed as dose-dependent.
Compared to students in Grades 6–8, those in Grades
11 and 12 were more likely to be classiﬁed as consistent
low and consistent high and less likely to be classiﬁed as
dose-dependent. Compared to whites, other racial/ethnic
groups were more likely to be classiﬁed as consistent low
and consistent high and less likely to be classiﬁed as dosedependent.
Approximately one in three students reported that
they believed e-cigarettes were less harmful than conventional cigarettes. This belief varied by smoking status,
with 54.2% of current smokers, 41.3% of ever smokers,
and 25.0% of never smokers perceiving e-cigarettes as
less harmful than conventional cigarettes (Table 2). Half
of the sample indicated that they had never heard of or
did not know enough about e-cigarettes to make a
judgment regarding relative harm and were excluded
from analysis. Compared to students that provided an
informative answer, these students were more likely to be
female (51.9% vs 46.8%); more likely to be never smokers
(83.1% vs 64.4%); and less likely to have ever tried a
cigarette (12.5% vs 21.4%) or be a current smoker (4.4%
vs 14.1%).
Table 3 presents results from the multivariate logistic
regression, stratiﬁed by smoking status. After adjusting
for other covariates, female and Hispanic participants
were consistently less likely to perceive e-cigarettes as less
harmful than cigarettes compared to male and white
participants. Regardless of smoking status, ever
e-cigarette use was strongly associated with perceiving
e-cigarettes as less harmful than cigarettes.
Among current smokers, 42.2% had a history of
e-cigarette use, and these smokers were more than twice
as likely to perceive e-cigarettes as less harmful than
conventional cigarettes compared to smokers who had
never used e-cigarettes (AOR¼2.48, 95% CI¼1.87, 3.29).
Less than 1% of never smokers had ever used e-cigarettes,
and they were nearly six times more likely to perceive
e-cigarettes as less harmful than conventional cigarettes
compared to never smokers without a history of
e-cigarette use (AOR¼5.88, 95% CI¼3.07, 11.25).
Regardless of smoking status, students classiﬁed with
dose-dependent harm perception proﬁles were nearly

Table 1. Multinomial logistic regression model for cigarette harm perception class by demographics and tobacco use

6–8

12,275 (48.9)

6,524 (26.3)

6,375 (29.8)

11,667 (43.9)

n (%)

68.7

31.3

25.6

36.4

38.0

%

1.00 (ref)

1.00 (ref)

1.09 (1.02, 1.17)

1.26 (1.12, 1.42)

1.11 (1.00, 1.24)

1.00 (ref)

14.7

52.3

48.4

51.6

27.8

28.8

43.3

1.13 (1.07, 1.20)

1.16 (1.07, 1.25)

1.00 (ref)

1.00 (ref)

1.05 (1.01, 1.10)

1.15 (1.07, 1.24)

1.07 (1.00, 1.14)

1.00 (ref)

10.1

21.1

13.2

55.5

52.0

48.0

25.5

30.1

44.4

1.00 (ref)

0.94 (0.90, 0.97)

0.92 (0.89, 0.96)

0.91 (0.86, 0.96)

1.00 (ref)

1.00 (ref)

0.97 (0.94, 0.99)

0.91 (0.87, 0.96)

0.96 (0.92, 1.00)

1.00 (ref)

Race/ethnicity

Cigarette smoking
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Very susceptible never smoker
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9, 10

12,369 (51.1)

33.9

1.27 (1.11, 1.45)

21.7

1.11 (1.05, 1.18)

46.9

1.31 (1.27, 1.36)

Dose-dependent (64.2%)

11, 12

11,814 (53.9)

18.9

1.23 (1.12, 1.35)

11.4

1.00 (ref)

20.4

1.36 (1.27, 1.46)

Consistent high (33.4%)

Female

3,114 (13.9)

37.0

1.19 (1.08, 1.31)

65.4

0.63 (0.59, 0.67)

3.5

1.23 (1.18, 1.28)

Consistent low (2.4%)

Male

5,733 (21.7)

10.1

1.00 (ref)

13.0

0.57 (0.48, 0.69)

18.3

1.31 (1.24, 1.39)

Total

White, non-Hispanic

3,211 (10.6)

25.1

0.48 (0.44, 0.53)

1.8

0.73 (0.68, 0.78)

10.9

1.08 (1.01, 1.14)

Ever used an e-cigarette

AOR (95% CI)

Black, non-Hispanic

12,870 (53.2)

13.1

0.42 (0.33, 0.54)

14.5

0.63 (0.56, 0.72)

7.9

0.85 (0.71, 1.02)

%

Hispanic

4,255 (17.5)

4.9

0.59 (0.53, 0.65)

5.3

0.88 (0.78, 0.99)

1.7

AOR (95% CI)

Other, non-Hispanic

752 (2.9)

19.4

0.48 (0.40, 0.58)

4.4

1.23 (1.02, 1.49)

%

Committed never smoker

4,123 (16.9)

37.4

0.82 (0.69, 0.97)

0.7

AOR (95% CI)

Susceptible never smoker

2,247 (9.4)

15.6

1.45 (1.00, 2.09)

Grade

Ever but not current smoker

1,589 (6.8)

8.4

Sex

Current smoker

373 (1.6)

Current dual use (Cigaretteþe-cigarette)

Note: Boldface indicates statistical signiﬁcance (po0.05). Frequencies reﬂect unweighted data.
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Table 2. Relative harm perceptions of e-cigarettes and conventional cigarettes, overall and by cigarette smoking status,
% (95% CI)

Overall

Never smokers

Ever but not current
smokers

Current
smokers

E-cigarettes are less harmful than cigarettes

30.6 (29.3, 31.9)

25.0 (23.9, 26.2)

41.3 (39.1, 43.6)

54.2 (51.0, 57.4)

E-cigarettes are as equally harmful as
cigarettes

15.7 (14.9, 16.5)

15.4 (14.5, 16.2)

17.1 (15.6, 18.6)

16.4 (14.4, 18.6)

E-cigarettes are more harmful than cigarettes

2.9 (2.5, 3.3)

2.2 (1.9, 2.6)

4.1 (3.2, 5.3)

5.4 (4.3, 6.7)

Have never heard of or do not know enough
about e-cigarettes

50.8 (49.5, 52.2)

57.4 (56.1, 58.7)

37.5 (35.3, 39.6)

24.0 (21.6, 26.6)

Table 3. Factors associated with perceiving e-cigarettes as less harmful than cigarettes, stratiﬁed by cigarette smoking status
Ever but not current
smokers (41.3%)

Current smokers (54.2%)
%

AOR (95% CI)

%

AOR (95% CI)

Never smokers (25.0%)
%

AOR (95% CI)

Cigarette harm perception class
Consistent high

20.8

Dose-dependent

70.8

1.67 (1.20, 2.33)

64.1

1.66 (1.26, 2.19)

58.7

1.60 (1.41, 1.82)

8.4

3.15 (1.65, 6.01)

2.4

1.42 (0.76, 2.65)

1.2

3.76 (1.72, 8.19)

42.2

2.48 (1.87, 3.29)

13.6

2.57 (1.91, 3.46)

0.9

5.88 (3.07, 11.25)

—

—

—

—

—

Consistent low
Ever used e-cigarettes

1.0 (ref)

31.5

1.0 (ref)

40.1

1.0 (ref)

Smoking frequency, past 30 days
1–9 days

55.5

1.0 (ref)

10–19 days

12.1

0.85 (0.57, 1.27)

Z20 days

32.4

0.85 (0.63, 1.14)

—

—

—

Committed non-smoker

—

—

—

—

72.3

Susceptible

—

—

—

—

23.8

1.26 (1.11, 1.44)

Very susceptible

—

—

—

—

4.0

1.94 (1.45, 2.59)

1.0 (ref)

51.2

Susceptibility to smoking index
1.0 (ref)

Grade
6–8

16.3

1.0 (ref)

26.1

1.0 (ref)

9, 10

36.9

0.75 (0. 47, 1.21)

34.7

0.79 (0.57, 1.08)

27.9

0.88 (0.73, 1.06)

11, 12

46.9

0.67 (0.41, 1.09)

39.2

0.71 (0.52, 1.00)

20.9

0.79 (0.67, 0.94)

Sex
Male

58.4

Female

41.6

1.0 (ref)

52.3

0.70 (0.52, 0.93)

1.0 (ref)

49.5

47.7

0.62 (0.52, 0.75)

50.5

47.6

1.0 (ref)

55.2

1.0 (ref)
0.60 (0.53, 0.68)

Race/ethnicity
White, non-Hispanic

58.0

Black, non-Hispanic

9.4

1.16 (0.64, 2.10)

16.5

0.77 (0.55, 1.06)

13.6

0.82 (0.67, 1.01)

Hispanic

23.6

0.51 (0.38, 0.67)

25.6

0.69 (0.53, 0.89)

20.3

0.71 (0.59, 0.86)

9.0

1.17 (0.77, 1.78)

10.3

0.71 (0.46, 1.11)

10.9

0.80 (0.67, 0.97)

Other, non-Hispanic

1.0 (ref)

Note: Boldface indicates statistical signiﬁcance (po0.05).
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twice as likely to perceive e-cigarettes as less harmful than
cigarettes, compared to students classiﬁed as consistent
high (AOR for current smokers¼1.67, 95% CI¼1.20,
2.33; AOR for ever smokers¼1.66, 95% CI¼1.26, 2.19;
AOR for never smokers¼1.60, 95% CI¼1.41, 1.82).
In addition, current and never smokers classiﬁed as
consistent low for perceptions of cigarette-related harms
were more than three times more likely to perceive
e-cigarettes as less harmful than cigarettes compared to
students classiﬁed as consistent high (AOR for current
smokers¼3.15, 95% CI¼1.65, 6.01; AOR for never
smokers¼3.76, 95% CI¼1.72, 8.19). Lastly, susceptibility
to cigarette smoking among never smokers was associated with low harm perceptions of e-cigarettes (AOR for
susceptible¼1.26, 95% CI¼1.11, 1.44; AOR for very
susceptible 1.94, 95% CI¼1.45, 2.59).

Discussion
This paper presents results from one of the ﬁrst nationally
representative surveys to examine relative harm perceptions of conventional cigarettes and e-cigarettes among
U.S. middle and high school students. The ﬁndings
indicated that the majority of youth perceived that
smoking-related harm decreased as the frequency and
intensity of cigarette smoking decreased. Adolescents
who perceived a continuum of cigarette-related harm
were consistently more likely to perceive e-cigarettes as
less harmful than conventional cigarettes compared to
those with a consistently high perception of cigaretteharm. Such ﬁndings suggest that many adolescents may
be susceptible to e-cigarette use.
The overwhelming majority (88%) of surveyed adolescents responded that smoking ten or more cigarettes
per day was associated with a lot of harm, yet only
slightly more than 30% of adolescents perceived nondaily smoking to be associated with a lot of harm. This is
concerning, given that research has shown that low-dose
cigarette consumption is associated with substantial risk
of cardiovascular disease and cancer as well as addiction
potential.14–17 Previous research has also shown that
youth often erroneously believe that health-related risks
are controllable and that they can quit smoking before
becoming addicted or ill.9–11 These misperceptions
reinforce the need for continued education about the
short- and long-term impacts of cigarette smoking,
including the early effects of addiction.
Monitoring trends in youth perceptions of the absolute
and relative harmfulness of tobacco products may
provide early warning of increasing acceptability and
eventual initiation of new tobacco products like
e-cigarettes. Previous results from longitudinal studies
have shown that smoking-related perceptions are

predictive of smoking initiation among adolescents.18
To date, no longitudinal research has assessed the extent
to which e-cigarette harm perceptions predict e-cigarette
initiation among U.S. youth.5
Given the cross-sectional nature of the NYTS, a temporal relationship between the development of e-cigarette
harm perceptions and the initiation of e-cigarette use
cannot be assessed. However, current e-cigarette use
was consistently associated with the perception that
e-cigarettes were less harmful than conventional cigarettes among all students, regardless of cigarette smoking
history.
The 2009 Family Smoking Prevention and Tobacco
Control Act gave the U.S. Food and Drug Administration (FDA) authority to regulate the manufacture,
distribution, and marketing of all tobacco products. In
April 2014, the FDA proposed a new rule to assert
jurisdiction over e-cigarettes and other products made
or derived from tobacco (www.fda.gov/TobaccoProd
ucts). In utilizing a population health standard to protect
public health, FDA must consider the potential for
increased harm or beneﬁt among current tobacco users
in its regulation of tobacco products as well as the
potential for increased initiation among non-users of
tobacco, especially youth.
Between 2011 and 2012, ever use of e-cigarettes among
U.S. youth doubled from 3.3% to 6.8% and current use
doubled from 1.1% to 2.1%.1 Importantly, 9.3% of
current e-cigarette users in 2012 reported never having
smoked a conventional cigarette, indicating the potential
for e-cigarettes to serve as a starter product in youth.1 In
addition, an increase in the prevalence of dual use of
conventional and e-cigarettes was noted, increasing from
0.8% to 1.6% between 2011 and 2012, potentially resulting in greater levels of addiction than cigarette smoking
alone.1 Given e-cigarettes’ increase in popularity and the
popular perception of e-cigarettes as being less harmful
than cigarettes among U.S. youth, more research is
needed to better understand the addictive potential and
short- and long-term effects of e-cigarette use, alone or in
combination with cigarette smoking.
In 2012, half of NYTS respondents had not heard of
e-cigarettes or were unable to make a judgment regarding
their relative harm. Given that youth exposure to
e-cigarettes, including claims related to product safety, is
likely to increase, further research is needed to determine
whether particular subpopulations of youth may be more
receptive to marketing messages concerning potentially
reduced-risk tobacco products. Findings from the current
study indicate that regardless of smoking status, female and
Hispanic youth were less likely to perceive e-cigarettes as a
less harmful alternative to cigarettes compared to their
male and white counterparts.
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These ﬁndings are consistent with previous studies of
college freshmen that found that gender, race, and
smoking status were associated with perceiving noncigarette tobacco products as less harmful than cigarettes.19 In addition, a number of previous studies among
youth found that current smokers perceived lower harms
related to tobacco use than non-smokers.20,21 In the
current analysis, 54.2% of current smokers perceived
e-cigarettes to be less harmful than conventional cigarettes, whereas only 25% of never smokers perceived
e-cigarettes to be less harmful.

Limitations

Publication of this article was supported by the U.S. Food and
Drug Administration, Center for Tobacco Products.
The authors wish to acknowledge Cathy Backinger, PhD,
MPH, of the FDA’s Center for Tobacco Products, who
provided critical input on this manuscript.
Disclaimer: The views and opinions expressed in this
manuscript 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.
No ﬁnancial disclosures were reported by the authors of
this paper.

References

This study has certain limitations. A small proportion of
respondents (4.6%) were missing responses to the threeitem series concerning cigarette harm perceptions.
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Could E-Cigarettes Someday Be Used to Combat Alzheimer's
Disease?
http://www.fool.com/investing/general/2014/06/15/could-e-cigarettes-someday-be-used-tocombat-alzhe.aspx
Todd Campbell
June 15, 2014
As states embrace legislation allowing the use of medical marijuana, investor interest in
companies like GW Pharma (NASDAQ: GWPH), which is developing medicine based on the key
chemical components of marijuana, has soared.
But the marijuana plant may not be the only plant that could offer hope to people with chronic
disease. Research studying nicotine suggests that it may have a medical benefit in patients with
neurological disease like Alzheimer's.
If so, the use of nicotine as a treatment would challenge conventional thinking that ties the
chemical to cancer and heart disease causing cigarettes.
Separating nicotine from smoking
More than 20 million people have died from causes related to smoking, according to the Surgeon
General's annual report on the health consequences of smoking.
An intense focus on educating smokers in the risks of the disease has substantially reduced the
number of cigarettes purchased in the U.S. over the past few decades. That's great news given
that smoking causes 87% of lung cancer deaths, according to the Surgeon General.

Source: National Cancer Institute
But evidence suggests that nicotine, a stimulant chemical found in tobacco, may have some
medical benefit -- just not when smoked as a traditional cigarette.
In a study conducted by Vanderbilt University's Center for Cognitive Medicine, Dr. Paul
Newhouse found a link between nicotine and improved brain function in elderly patients with
mild cognitive impairment, a potential precursor to Alzheimer's.
The study, which evaluated the use of nicotine patches on nonsmokers, showed that patients
regained 46% of their age-adjusted normal long-term memory, based on memory test scores.
Meanwhile, patients in the study who didn't receive the patch saw their memory scores decline
by 26%. Those results mirrored an earlier study conducted by Newhouse finding that
Alzheimer's patients receiving nicotine intravenously also saw memory improve.
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Those studies, while limited in size and duration (less than 70 people participated for just six
months) may suggest that nicotine delivery systems, like the nicotine patch -- or conceivably ecigarettes -- could have an intriguing role in slowing the progression of Alzheimer's. Of course,
far more data is needed before any conclusions can be drawn, but it's an interesting potential
opportunity.
Changing perceptions
Bad perceptions of nicotine are likely to continue (particularly given its strong role in addiction),
but there may be some interesting opportunities to have a conversation about potential
benefits in specific disease areas. Scientific discovery has been changing how people view
marijuana thanks to efforts by drug developers to create drug treatments based on THC and
CBD, which are key marijuana cannabinoids.
For decades, cancer patients enduring chemotherapy induced nausea have been treated with
Marinol, a synthetic version of THC developed by Solvay Pharmaceuticals and now marketed by
AbbVie and a host of generic manufacturers.
More recently, GW Pharma has won approval for its first THC-based drug, Sativex, in more than
11 countries and while sales are still small, totaling just $13 million in the first quarter, the
company is researching its use in other indications including cancer pain and diabetes.

Source: GW Pharma
Tobacco research by pharmaceutical companies could similarly help shift people's perception of
nicotine.
AstraZeneca (NYSE: AZN), through a partnership with Targacept, a clinical stage company that
was spun out of Reynolds Tobacco back in 2000, has been conducting various studies of small
molecule drugs for a variety of disease, including Alzheimer's, by targeting nicotine receptors.
So far, results have been inconclusive. As a result, AstraZeneca opted out of its collaboration on
TC-1734 in 2013. But a phase 2b trial of TC-1734 in Alzheimer's patients has continued with
Targacept reporting last summer it had completed enrollment, putting Targacept on track to
deliver data from this trial by mid year. Those trial results will be watched closely given that TC1734 is being studied head to head up against the most commonly prescribed Alzheimer's
treatment -- Eisai and Pfizer's Aricept, which posted $3 billion in annual sales prior to losing
patent protection in 2010.
Nicotine's role in memory
Nicotine is a stimulant that activates cholinergic neurons. Those neurons are common in the
central nervous system (the system responsible for766
everything from anxiety to memory) and die
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off in Alzheimer's patients.
Dr. Peter Whitehouse, a neurologist at Case Western Reserve University in Cleveland, was one
of the earliest to research the role of nicotine receptors in memory and to suggest that
stimulating nicotine receptors could potentially have a positive impact on patients with
neurological disease.
Whitehouse, whose focus is on eldercare, thinks nicotine receptors may be a better target for
research than current medicines like Aricept, which target neurotransmitters that affect memory
loss differently than nicotine receptors.
But Whitehouse is also one of the first to admit that research in the area has yet to produce
nicotine receptor medicine worthy of widespread use due to either poor efficacy or side effects.
Fool-worthy final thoughts
So far, patients have either been given nicotine intravenously or via the patch. No research has
been done yet in evaluating e-cigarettes, which deliver nicotine to the body inconsistently and
may not produce similar positive effects in trials.
E-cigarettes may also prove to be a poor delivery system because their vapor, while arguably
less toxic than cigarette smoke, still carries trace amounts of carcinogens like formaldehyde.
"I would be concerned about them as a delivery device because they're unregulated and thus
may have a whole variety of ingredients in them. Additionally, the dose delivery would not be
uniform. I think it would be best to stick to delivery systems that we have some degree of
confidence in and deliver similar doses over a period of time, " said Newhouse, who is hoping to
conduct a national nicotine study in pre-Alzheimer's patients soon.
If you are excited about the opportunity in e-cigarettes, wait till you hear about this!
Apple recently recruited a secret-development "dream team" to guarantee its newest smart
device was kept hidden from the public for as long as possible. But the secret is out, and some
early viewers are claiming its everyday impact could trump the iPod, iPhone, and the iPad. In
fact, ABI Research predicts 485 million of this type of device will be sold per year. But one small
company makes Apple's gadget possible. And its stock price has nearly unlimited room to run for
early-in-the-know investors. To be one of them, and see Apple's newest smart gizmo, just click
here!

L egal I nformation. © 1 9 9 5 - 2 0 1 4 T he M otley Fool. A ll rights res erved.
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Abstract
Introduction. The purpose of this study was to evaluate sweet-flavoured
electronic cigarette (EC) liquids for the presence of diacetyl (DA) and acetyl
propionyl (AP), which are chemicals approved for food use but are
associated with respiratory disease when inhaled.

Methods. In total, 159 samples were purchased from 36 manufacturers
and retailers from 7 countries. Additionally, three liquids were prepared

by dissolving a concentrated flavour sample of known DA and AP levels at
5%, 10% and 20% concentration in a mixture of propylene glycol and
glycerol. Aerosol produced by an EC was analyzed to determine the
concentration of DA and AP.

Results. DA and AP were found in 74.2% of the samples, with more

samples containing DA. Similar concentrations were found in liquid and
aerosol for both chemicals. The median daily exposure levels were
56μg/day (IQR: 26-278μg/day) for DA and 91μg/day (IQR: 20432μg/day) for AP. They were slightly lower than the strict NIOSH-defined
safety limits for occupational exposure and 100 and 10 times lower
compared to smoking respectively; however, 47.3% of DA and 41.5% of
AP-containing samples exposed consumers to levels higher than the
safety limits.
Conclusions. DA and AP were found in a large proportion of sweetflavoured EC liquids, with many of them exposing
About the Index
users to higher than
safety levels. Their presence in EC liquids represents an avoidable
risk.
Show related links
Proper measures should be taken by EC liquid manufacturers and
flavouring suppliers to eliminate these hazards from the products, without
necessarily limiting the availability of sweet flavours.
© The Author 2014. 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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Editorials

Electronic cigarettes:
fact and faction
There are a number of public health
advocates who appear to consider
electronic cigarettes (e-cigarettes) primarily
as a threat to public health, and bodies such
as the British Medical Association (BMA)
and the World Health Organization (WHO)
are warning smokers about their potential
dangers.1 This editorial takes a close look at
the evidence.
What are e-cigarettes?
E-cigarettes are devices designed to give
much of the experience of smoking and
usually contain a certain amount of nicotine
without exposing the user to the highly
carcinogenic tar and harmful carbon
monoxide gas that cigarettes deliver.2 Many
of them look broadly similar to cigarettes
but are often larger and sport different
colours; some look very different from
cigarettes. Some have a tip that glows
red, blue, or green when the user sucks
on them. They contain a battery-powered
heating element that is activated either
manually or automatically when the user
sucks on the end. This element heats a
liquid mostly made up of propylene glycol
or glycerol, usually with some nicotine
and flavourings. The resulting vapour is
inhaled and delivers varying amounts of
nicotine, typically less than from smoking,
depending on the device and experience of
the user. Some of the vapour is exhaled as
a visible mist.
Given that smokers smoke primarily for
the nicotine but die primarily from the
tar,3 one might imagine that e-cigarettes
would be welcomed as a means to prevent
much of the death and suffering caused
by cigarettes. For every million smokers
who switched to an e-cigarette we could
expect a reduction of more than 6000
premature deaths in the UK each year, even
in the event that e-cigarette use carries a
significant risk of fatal diseases, and users
were to continue to use them indefinitely.
Safety of e-cigarettes
This raises the question as to why some
in the public health community are so
vociferous in their opposition to them. One
concern is over safety. Given how long it took
to discover the link between smoking and
lung cancer when the risks were so great,
we have to accept that it will probably be
more than 30 years before we would have a
chance of being able to use epidemiology to
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quantify risks from e-cigarette use. In fact
we may never be able to do so because we
are chasing a moving target in terms of the
products and their development.
This means that we must make
judgements based on the toxicology of the
vapour. Despite alarmist commentaries,
studies on the toxicology of the vapour
tell us that, while propylene glycol is an
irritant and some toxins are present in
measurable quantities, the concentrations
are in fact very low.4 Some reviews have
bizarrely concluded that we do not know
whether e-cigarette use is safer than
smoking,5 ignoring the fact that the vapour
contains nothing like the concentrations
of carcinogens and toxins as cigarette
smoke.6,7 In fact, toxin concentrations
are almost all well below 1/20th that of
cigarette smoke.
Effect of e-cigarettes on smoking
prevalence
The second concern is that widespread
use of e-cigarettes may ‘re-normalise’
smoking, leading to an increase in smoking
prevalence, or at least a slowing down of
the rate of decline. Yet, in England, where
the ‘Smoking Toolkit Study’ surveys the
adult population every month, the rise in
prevalence of e-cigarette use has been
accompanied by an increase in smoking
cessation rates and a continued fall in
smoking prevalence.8,9 The proportion of
those aged 16–25 years who have ever
smoked regularly has stayed constant at
30% over the period when e-cigarette use
has increased.8
E-cigarettes and smoking
cessation
The third concern is that there is only
limited scientific evidence that e-cigarettes
can help smokers to stop smoking. Two
randomised controlled trials (RCTs)
of now obsolete products that delivered
little nicotine found those products to yield
success rates broadly similar to licensed

nicotine products.10,11 More trials of newer
products are needed but these will only
give us part of the answer. The number and
variety of products, the rate of development,
the time taken to conduct these trials, and
the difficulty in generalising to people who
are not willing to be randomised mean that
we will have to supplement randomised
trials with other kinds of study.
A review of surveys suggested that
e-cigarette use by smokers might
hinder quitting. However, the studies
reviewed could not address the question
satisfactorily because they failed to address
differences in important factors such as
nicotine dependence among those using
e-cigarettes versus other smokers, and/or
did not address whether the e-cigarettes
were used as part of a quit attempt.6 A
recent study has addressed these
deficiencies.9 It used a survey methodology
that had previously confirmed RCT findings
that behavioural support and licensed
nicotine products and varenicline obtained
on prescription all improve smokers’
chances of stopping, while confirming
findings from other studies that licensed
nicotine products when bought over the
counter may not improve the chances of
stopping.12,13 The latest study, involving
almost 6000 respondents, found that
use of an e-cigarette in the most recent
quit attempt was associated with a 60%
increase in the odds of still being abstinent
compared with using no aid and with using
a licensed nicotine product bought over the
counter.14 This difference persisted after
adjusting statistically for a wide range of
potential confounding variables. This is
just one correlational study but it is an
important piece of the jigsaw.
E-cigarettes as a gateway to
smoking
The fourth concern is that e-cigarettes may
act as a gateway into smoking. The gateway
hypothesis has been widely debated in
relation to ‘soft’ and’ hard’ drugs and it has

“For every million smokers who switched to an
e-cigarette we could expect a reduction of more than
6000 premature deaths in the UK each year ...”
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“... it is important that interpretation of the evidence
and communication with policy makers and the public
is not distorted by a priori judgements.”
been recognised that simply counting the
numbers of people who try a ‘soft’ drug and
go on to use a ‘hard’ drug does not address
the question.14 The reason is obvious: the
association could easily be due to a preexisting disposition on the part of the people
concerned. To date, studies that have been
claimed as addressing the gateway issue in
relation to e-cigarettes have not in fact done
so.1 Moreover, warnings about a rapid rise in
e-cigarette use among the young have been
based on the proportion of young people
who report ever having tried an e-cigarette,
not the proportion of current users.15 In
England, the proportion of current users
in people who have not smoked regularly
remains extremely small at 0.2%.8
The need for objectivity
This brings us back to the question as
to why some individuals and bodies
involved in public health are so opposed
to e-cigarettes. It may be a concern over
how things might turn out in the future
given commercial incentives, puritanical
ethics, distaste for any industry profiting
from a psychoactive drug, inappropriate
application of a medical rather than a public
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Summary

The World Health Organisation (WHO) recently commissioned a report reviewing evidence on
electronic cigarettes and making policy recommendations. A version of it was subsequently published
as an academic paper. We identify important errors in the description and interpretation of the
studies reviewed, and find many of its key conclusions misleading.
Introduction

The World Health Organisation (WHO) has played an important role in attempts to combat the
tobacco pandemic. It recently commissioned a review of the evidence on electronic cigarettes (ecigarettes) [1], which was widely circulated; a version of this review was also subsequently published
in the academic journal, Circulation [2]. E-cigarettes vaporise nicotine from a liquid rather than
using combustion, so while cigarette smoke contains thousands of constituents including 70 known
carcinogens, e-cigarettes potentially offer a much less harmful form of nicotine delivery.
This article addresses the ways in which the review and subsequent Circulation article misrepresent
the evidence, misinterpret it, or frame it in a way that is misleading. Our critique is structured
around the first nine statements in the executive summary of the report, many of which were
repeated in the article. We present each main statement, an alternative statement that we believe
more accurately reflects the state of evidence, and a commentary addressing the differences
between the two.

Executive summary statements
Original statement 1
 E-cigarettes are evolving rapidly and being marketed like cigarettes were in the 1950s and
1960s
o Marketing is back on television and radio
o Aggressive placement in convenience stores (next to candy) and in other stores
(next to medications)

Alternative statement 1
 E-cigarettes are evolving rapidly and in some cases are being marketed in a way that is
reminiscent of cigarette advertising
 There is as yet no evidence as to the importance of different marketing strategies to
optimise the benefits to public health (such as encouraging smokers to stop smoking) whilst
minimising unintended effects (such as appealing to non-smokers)
Comment
Use of the language ‘marketing is back’ is polemic and has no place in an academic report. Reference
to placement near ‘candy’ and ‘medicines’ similarly seems intended to create an emotional response
and lacks reference to evidence on what the significance of such placement might be.
The important issue to consider is the role of marketing in encouraging existing smokers to move
away from smoking whilst not attracting non-smokers. There is evidence that smokers are trying ecigarettes because of their concern about the health risks of smoking and a desire for safer
alternatives [3,4] rather than as a result of pernicious marketing.

2
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Original statement 2
 Youth are rapidly adopting e-cigarettes
o E-cigarettes contain candy flavors (e.g., cherry, chocolate, turkish delight)
o High levels of dual use
o Youth who use e-cigarettes are heavier (not lighter) smokers
o Youth who use e-cigarettes are much less likely to have stopped smoking (OR 0.10.2)
o The temporal and causal relationships between e-cigarette use and smoking have
not been determined
Alternative statement 2
 Current use of e-cigarettes in non-smoking youth is very low and there is currently virtually
no regular use in children who have never smoked or never used tobacco
 Young smokers who also use e-cigarettes tend to be those with higher cigarette
consumption
 The advent of e-cigarettes on the market has been accompanied by a continued reduction in
youth smoking prevalence
 It is not clear whether use of e-cigarettes by adolescent smokers and non-smokers inhibits or
promotes smoking
Comment
The statements misrepresent the existing evidence using vague language that is likely to be
misinterpreted. The report cites the cross-sectional CDC US National Youth Tobacco Surveys, in
which much was made of a doubling of e-cigarette experimentation between 2011 and 2012 [5].
However, current use of e-cigarettes was very low and a striking feature of the data was a fall in
smoking prevalence over the same period [6] (similar to recent observations in French youth [7]).
The latest CDC report shows that high school smoking is at a 22 year old low [8], suggesting that
currently, e-cigarette use is not encouraging uptake of cigarette smoking. Despite the final
statement containing a caveat about causality, the statement that youth who use e-cigarettes are
less likely to have stopped smoking creates the impression that use of e-cigarettes may deter
quitting.
The report also cites the authors’ own research, including an analysis of the CDC youth surveys [9]
and a study of Korean adolescents [10] which again used cross-sectional data (although both press
releases were suggestive of causality [11,12]). E-cigarette use is found mostly in youth who are
smokers and particularly in those who are heavier smokers, suggesting that e-cigarettes may appeal
to smokers trying to reduce their cigarette consumption or that they may try e-cigarettes for the
same underlying reasons that caused them to smoke. This may be positive, if it provides an
alternative to smoking.
Crucially, the report treats ‘ever use’, which captures any use including one-off experimentation as
though it were current regular use; e.g. with reference to a North Carolina study, the report claimed
that ‘Importantly, they found that 12% of e-cigarette users (sic) were never smokers’ [p30] when in
fact these were respondents reporting that they had ever used e-cigarettes. Other surveys confirm
that to date, there have been hardly any instances of non-smokers becoming regular users of ecigarettes [e.g. 3].
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The listing of flavours has the appearance of being a polemic device to arouse an emotional reaction.
A study of adult e-cigarette users suggests that flavours are important in efforts to switch from
smoking to e-cigarette use and to remain smoke-free [13].

Original statement 3
• E-cigarettes have not been proven to help people quit smoking
o Longitudinal population studies show that e-cigarette use is associated with a lower
odds of quitting
o The randomized trial comparing e-cigarettes to nicotine patch shows that in the
context of low level behavioral support, the quit rate for those using e-cigarettes is
low and similar to those using a nicotine patch
Alternative statement 3
 Evidence from RCTs and population level observational studies suggests that overall the
effect of e-cigarettes is similar to the effect of licensed nicotine products used with minimal
health professional supervision, but the popularity of e-cigarettes means that they may have
a large impact on population quit rates
Comment
The statement misrepresents the consistent picture emerging from a variety of studies using
different designs, that e-cigarettes can help smokers to stop, even though the effect is not strong
[e.g. 14-18]. These studies mostly used products with no or low nicotine delivery which are now
obsolete. Newer types of e-cigarettes may be more effective as they have improved nicotine
delivery and sensorial effects [19].
The statement that e-cigarette use is associated with lower odds of successful quitting is only
meaningful if it implies at least the possibility of a causal connection. In fact it is based on
misrepresentation of two longitudinal studies. In the first [20], reasons for e-cigarette use as well as
measurement of current e-cigarette use, were assessed at the follow up wave, not at the initial
wave. The odds ratio of quitting over a one year period is thus inappropriate. In the second study
[21], the ‘e-cigarette users’ consisted of people calling a quitline for help with stopping smoking and
who were asked whether they had ever used e-cigarettes, at a seven month follow-up point only.
This means that those who successfully quit smoking with the help of e-cigarettes, and therefore not
needing the quitline, were, of course, not included in the sample. A significant minority of the ‘ecigarette users’ reported not using e-cigarettes over the follow up period (but instead before calling
the quitline). For the remainder it is unknown whether they used e-cigarettes in their quit attempt.
Callers who reported having ever used e-cigarettes for one month or more were more likely to have
made multiple previous quit attempts, compared with never users, indicating prior difficulty in
quitting smoking. In summary, the same logic that the report authors apply here would reliably
associate quit failure with use of any stop-smoking medication or device, however effective.
The authors also misinterpret findings from studies showing that e-cigarette users are heavier
smokers than non-users and that a history of trying an e-cigarette is not related to future quitting.
They ignore the fact that the same pattern applies to licensed nicotine products and to behavioural
support for smoking cessation, as these are more likely to be used by heavier, more dependent
smokers [22,23].
Moving forward, studies need to distinguish clearly the frequency and recency of e-cigarette use
when discussing quitting [24]. It is therefore important that observational studies adjust for
characteristics associated with people who use e-cigarettes. Matching of participants (e.g. using a
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technique such as propensity scoring) at baseline prior to using e-cigarettes could also control for
selection biases, by showing whether the e-cigarette initiators differ in some other ways.
Recent cross-sectional data from representative population samples in England actually show higher
motivation to quit among smokers who also use e-cigarettes [25], and that smokers using ecigarettes in quit attempts are more likely to report continuing abstinence from smoking than those
using nicotine replacement therapy purchased over-the-counter or who tried to quit unaided [26].

Original statements 4/5
• There is a high level of dual use of e-cigarettes and conventional cigarettes among adults
• The hope that e-cigarettes will reduce harm by delivering "clean" nicotine will not be
realized in continuing dual users
o Continuing to smoke any conventional cigarettes confers essentially the full
cardiovascular risk
o Cancer risk may only be modestly affected because smoking duration is more
important than intensity
Alternative statements 4/5
 Surveys show that the majority of e-cigarette users are current smokers (dual users)
 It is not known whether and by how much using an e-cigarette to reduce cigarette
consumption provides a health benefit, or promotes or inhibits smoking cessation

Comment
These statements are misleading as they suggest there is no benefit of cutting down cigarettes
alongside e-cigarette use. There is a strong relationship between the number of cigarettes smoked
daily and all-cause mortality, i.e. a strong exposure-risk relationship [27]. However, this relationship
may be different when smokers cut down their cigarette consumption, although using a nicotine
product alongside cigarette reduction may reduce inhalation and hence reduce risk.
There is in fact a clear dose-response relationship between amount smoked and cardiovascular
disease, but it is non-linear [28], although this relationship may alter when smokers cut down. The
statement that cancer risk may be only modestly affected by reduction in toxin intake from
cigarettes is highly misleading. The fact that duration is believed to play a more important role than
dose is being misused in this context since duration and dose are two complementary metrics.
The correct interpretation of the evidence is that there is likely to be at least some benefit from
smoking reduction if that is achieved through use of e-cigarettes, but the amount is unknown and
this may be less than users would hope for. More importantly, use of nicotine medications by
smokers who are unwilling to quit promotes smoking cessation in this group [29,30] and one may
hypothesize that this effect also applies to e-cigarettes [31] .

Original statement 6
• E-cigarettes deliver lower levels of toxins than conventional cigarettes, but they still deliver
some toxins
Alternative statement 6
 E-cigarettes tested so far deliver much lower levels of toxins than conventional cigarettes
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Comment
The conclusion as phrased is misleading in that it crucially does not communicate the huge
difference in toxin delivery between cigarettes and e-cigarettes. The statement incorrectly
summarises the presentation of the studies in the body of the report where the authors
acknowledged that it was unknown whether the much lower levels of toxin delivery from ecigarettes indicated an actual health risk.
In the body of the report some studies are misrepresented. The finding presented as showing
significant risk suggests that daily exposure to tobacco-specific nitrosamines (TSNAs) from ecigarette use is 76- to 142-fold lower compared with smoking one cigarette [32] and approximately
1800-fold lower compared to an average smoker’s daily exposure [33]. Levels of potentially toxic
compounds found in e-cigarette vapour were in many cases comparable to those present in the
licensed nicotine inhalator [32,34]. Additionally, the units of exposure in one study [35] were
misread giving the findings as 105 to 106 times higher than those actually reported. The reference to
FDA reports of the presence of amino-tadalafil and rimonabant in cartridges [36] is reported as if this
was unintentional contamination, when actually this was a misguided commercial initiative.

Original statements 7/8
• E-cigarettes pollute the air less than conventional cigarettes, but they pollute the air
o They do not just emit "harmless water vapor"
• People passively exposed to e-cigarettes aerosol absorb nicotine (measured as cotinine),
with one study showing levels comparable to passive smokers
Alternative statement 7/8
• Exposure of bystanders to chemicals in e-cigarette vapour is not at levels that would be
expected to cause health problems
Comment
The failure to report the magnitude of the difference in concentrations of potential toxins between
cigarette smoke and e-cigarette vapour is highly misleading. Policy makers reading the statement
could easily form the impression that there was a significant risk from being in the vicinity of
someone using an e-cigarette. As there is no side-stream vapour, bystanders are only exposed to the
vapour that e-cigarette users exhale into the air which disappears very rapidly compared with
cigarette smoke; exposure to nicotine and other chemicals is negligible [37]. As regards passive
exposure to nicotine, the authors of the report should have been aware that it is not nicotine which
is harmful in passive smoking, but the other smoke components. However, policy makers reading
the report would not necessarily know this, so the statement creates a false impression of harm.
The discussion in the main body of the report about ‘particulate matter’ emitted from e-cigarettes
fails to acknowledge the differences between particles. Environmental pollution microparticles from
tobacco smoke are mainly carbon, metal, acid and organic, many of which result from combustion.
In the case of e-cigarettes, microparticles are expected to consist mostly of propylene glycol,
glycerol, water and nicotine droplets. Whilst metal and silica nanoparticles may also be present [38],
emissions from e-cigarettes are not comparable to environmental or cigarette smoke microparticles.

Original statement 9
• There is little research on direct health effects
o One study shows short-term pulmonary effects
o Evidence of cytotoxicity in animal and human in vitro test systems
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Alternative statement 9
 As long as e-cigarettes continue to deliver concentrations of chemicals similar to what has
been shown in tests so far, an understanding of the toxicology of these chemicals indicates a
risk to users much lower than from tobacco cigarettes
Comment
These statements are factually uninformative while creating an impression of alarming possibilities.
The report focuses on one short-term study that reported an increase in airways resistance post-ecigarette use, associated with a 16% decrease in fractional exhaled nitric oxide (FeNO), a marker of
bronchial inflammation, which the authors of the original study stated was not clinically significant
[39]. Another study did not find a significant change in FeNO [40] yet only the ‘alarming’ study is
mentioned in the summary. A more recent study found an increase in FeNO levels after e-cigarette
use [41,42], suggesting considerably lower risk. A further study has shown a reduction in
asthmatic symptoms in both quitters and dual users suggesting some immediate health benefits for
asthmatic smokers of e-cigarette use [43].
The report also fails to mention that the majority of studies have found that e-cigarette use is well
tolerated, at least with short to moderate term use. No experimental [e.g. 39] or prospective followup study [e.g. 18] has reported serious adverse events attributable to e-cigarettes; only one
randomised controlled trial [14] did so, but these did not differ between groups and were deemed
to be unrelated to e-cigarettes.

Concerning cytotoxicity, a study [44] is emphasized despite its marginal relevance. It exposed cells to
e-cigarette liquids rather than the vapour which is what users are actually exposed to. There is no
question at all that e-cigarette vapour shows much less toxicity than cigarette smoke [45,46].

Conclusion
The language of the report, the selective use and misrepresentation of evidence is problematic in a
major policy-relevant document. Policy makers and the public require scientists to present evidence
objectively, and when they offer unsubstantiated opinions, scientists should make it clear that this is
what they are doing.
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Vaping

and H e a l t h
What Do We Know about E- Cigarettes?
Advertisements for e-cigarettes claim they help smokers curb their habit while inhaling only
“harmless water vapor,” but few tests have been conducted to confirm these claims. © Jack Ludlam/Alamy
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A

s a pulmonologist with the San Diego Veteran’s Affairs hospital,
Laura Crotty Alexander has probably answered every possible
question about smoking. Whether her patients were looking for

ways to quit or simply wondering whether their current health problems might
be related to smoking, Crotty Alexander provided answers.
A couple of years ago, however, her patients began asking new questions:
Are electronic cigarettes safer than conventional cigarettes, and should they
switch? “I didn’t have the answers. As a physician and a researcher, that was
very frustrating,” Crotty Alexander says.
Physicians all over the country are encountering the same questions from
their patients. Out of nowhere, it seems, e-cigarettes—or electronic nicotine
delivery systems, as they are formally known—are appearing at gas stations,
convenience stores, and anywhere else cigarettes are sold. Advertisements claim
e-cigarettes offer health benefits by helping smokers quit. All e-cigarette users
inhale is “harmless water vapor.”1 The e-cigarette, it would seem, takes all the
risk out of smoking.
Many environmental health scientists aren’t so sure. Maciej Goniewicz, a
toxicologist at the Roswell Park Cancer Institute in Buffalo, New York, says,
“This is vapor, but only a small proportion of it is water.” Mostly, he says,
it’s made up of propylene glycol and/or glycerin, the main ingredients in the
“e-liquid” (or “e-juice”) that is vaporized inside e-cigarettes. When heated, these
solvents produce an aerosol resembling cigarette smoke.2 Most e-liquids also
contain flavorings and preservatives.3,4
“Most of what we know about e-cigarettes is from lab studies,” Goniewicz
says. “We don’t know about the real health effects on the users of this product,
especially on long-term users.”
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The newness of e-cigarettes means
longitudinal studies about potential health
dangers are still in the distant future. Meanwhile, the existing literature about the
safety of the devices consists of small studies
on e-liquids and e-cigarette emissions. It
remains unknown exactly how e-cigarettes
and their related secondhand smoke compare with conventional cigarettes.
Despite the lack of health data, many
researchers assume e-cigarettes are less
dangerous than conventional cigarettes.
Gerry Stimson, a public health social
scientist at Imperial College London,
explains, “When you burn vegetable matter,
you inhale lots of nasty things into your
lungs.” Because e-cigarettes only heat a
liquid rather than burning tobacco leaves,
he says, it creates fewer hazardous particles
that can be inhaled.
“The vapor does not appear to be
benign, but it does seem to be the lesser of
two evils when compared to cigarettes,”
Crotty Alexander says.
Stimson adds, “At issue is a matter
of weighing up potential risks against

potential health benef its. Small and
sometimes not so small risks are associated
with all sorts of pharmacological and other
health and social interventions, but the
necessary precautionary principle needs to
be weighed against potential benefits.”
Of course, saying something is safer
than smoking cigarettes isn’t exactly setting
a high bar. The Centers for Disease Control
and Prevention estimates that cigarette
smoking causes one in five U.S. deaths
each year, including deaths resulting from
secondhand smoke exposure.5 Smoking is
a leading risk factor in chronic obstructive
pulmonary disease, lung cancer, and
cardiovascular disease. 6 It’s the leading
preventable cause of premature death in the
United States and one of the leading causes
around the world.6
A Boom in Popularity

Against a backdrop of increasing awareness
of the health dangers of cigarettes and legal
crackdowns on public smoking, Chinese
pharmacist Hon Lik first developed an electronic alternative to traditional cigarettes in

2003.7 E-cigarettes entered the U.S. market
in 2007.8
The devices come in a variety of shapes
and sizes, but all are variations on the
same general theme: A heating element at
one end aerosolizes a liquid nicotine solution, and the vapor is inhaled through a
mouthpiece. “We see e-cigarettes as a single
group of products, but there are hundreds
of brands and many different generations
and models,” Goniewicz says. “There are
also huge variations in how people use these
products.”
E-cigarettes were originally sold almost
exclusively online and were not covered by
existing tobacco regulations. At first, their
popularity grew slowly, as small numbers
of smokers turned to them to replace or
supplement their tobacco smoking habit.
As companies such as Reynolds American
and Lorillard began showing interest in
the devices, advertising increased, and the
products moved into brick-and-mortar
stores. 9 In a short time, e-cigarettes’
unconfirmed reputation as a smokingcessation aid and a “healthy” alternative to

Although manufacturers offer many different designs of e-cigarettes, all involve the same basic concept: A heating element
at one end aerosolizes a liquid nicotine solution, and the vapor is inhaled through a mouthpiece. © AP Photo/Frank Franklin II
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cigarette smoking has widely increased their
popularity.10
Manufacturers can make the nicotine
solution flavorless, but many companies
add flavors, ranging from the sophisticated
(mint chocolate truffle and whiskey) to the
baldly juvenile (bubble gum, gummy bears,
and cotton candy). A congressional report
from spring 2014 accused e-cigarette manufacturers of using these flavors to appeal to
youth,11 a marketing strategy that is prohibited for tobacco cigarettes because it is
so effective at attracting young users.12 In
contrast to tobacco products, e-cigarette
sales are not age-restricted, and in 2012 an
estimated 1.78 million students in grades
6–12 had tried the devices.13
Increases in “vaping” (as e-cigarette
users call their habit) have not been
matched by available knowledge about the
physiological effects of the practice. And
when investigators tried to quantify exposures in e-cigarette users, they rapidly ran
into trouble, says tobacco researcher Stanton
Glantz of the University of California, San
Francisco.
For one thing, each manufacturer of
e-cigarettes has a different design for the
device and e-liquid,14 which alters how
much of the vapor and its chemical load is
inhaled with each puff.15 An individual’s
unique vaping behaviors also help determine how much they inhale.16 The labels
on refill cartridges don’t always accurately
reflect the amount of nicotine found in the
e-liquid,2,17,18,19 nor does the amount of nicotine found in the liquid appear to correlate
with the amount of nicotine found in the
vapor.20
What We’ve Learned So Far

Although these difficulties have slowed
researchers in their studies, they haven’t
stopped them. Goniewicz and others
started with what they already knew. Previous research on propylene glycol, one of
the most commonly used constituents of
e-liquids, showed it can cause eye and lung
irritation.21 In its product safety assessment
for propylene glycol, the Dow Chemical
Company recommends individuals avoid
inhaling the chemical.22
A new study by Goniewicz and colleagues in Nicotine & Tobacco Research
reveals that potentially toxic carbonyls can
form when e-liquids are heated to high temperatures. In early models of e-cigarettes,
the heating element didn’t get warm enough
to create these compounds. However, some
newer “variable voltage” models allow users
to increase the temperature of the heating
element to deliver more nicotine—which
also generates carbonyls.23
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Carbonyls, which consist of a carbon
atom double-bonded to an oxygen atom, are
found in a variety of organic and organo
metallic compounds. The carbonyls identified by Goniewicz and colleagues included
formaldehyde, acetaldehyde, acetone, and
butanol. Propylene glycol–based e-liquids
generated higher levels of carbonyls than
other f luids, with levels of carcinogenic
formaldehyde observed in the range seen in
tobacco smoke.23
Interestingly, the researchers also noted
that one e-liquid produced no detectable
carbonyls at higher temperatures. This fluid
was predominantly polyethylene glycol and
contained less propylene glycol and glycerin
than the other samples.23
Other investigators are interested in
the f lavorings and preservatives used in
e-liquids. Although the U.S. Food and
Drug Administration (FDA) classifies
these additives as “generally recognized as
safe,” this classification typically is based
on ingestion, whereas inhalation may create
a different toxicity profile.14 A few studies have identified various nicotine-related
degradation products and other impurities
in e-liquids and vapors,17,18,24 although some
researchers have concluded these impurities
occur at levels unlikely to cause harm.3
In vitro research has indicated the
potential for cytotoxic effects of e-liquid flavorings. In one study investigators screened
35 samples of different e-cigarette solutions
in three types of cells: human pulmonary
fibroblasts, human embryonic stem cells,
and mouse neural stem cells. Although the
nicotine in these e-liquids didn’t show evidence of cytotoxicity, some of the flavorings did. Both types of stem cells were also
far more sensitive to the chemicals than
the adult lung cells. 25 However, far more
research is needed to confirm these findings and, if confirmed, what they mean for
human health.
Fine and ultrafine particles produced
during combustion of plant matter are one
of the major contributors to respiratory and
cardiovascular risk from smoking tobacco.26

Although e-cigarettes don’t involve combustion, they do still produce particles of
various types.9 A team of researchers from
Washington University in St. Louis reported that ultrafine particles of water, nicotine,
and solvent appeared to deposit in the lungs
in a similar pattern as the ultrafines found
in tobacco smoke.26
In a 2013 study, cell biologist Prue Talbot of the University of California, Riverside, found another type of nanoparticle
in the vapor from e-cigarettes: Analysis
revealed a high concentration of heavy
metals and silicates. It turned out these
metal nanoparticles came from the heating element, which consisted of a nickel–
chromium wire coated in silver and soldered
with tin. During exposure to the heating
element, the e-liquid appeared to pick up
bits of metal, which then were carried in the
aerosol.27
Exposure Symptoms

Despite the lack of human health studies, reports from e-cigarette users indicate
the potential for adverse side effects. When
Talbot surveyed three different online vaping forums, she found 405 mentions of
symptoms after using e-cigarettes. Although
78 were positive, and 1 was neutral, the
other 326 symptoms were negative, with
users most frequently complaining of
headache, respiratory tract irritation, and
changes in appetite.28
Given the popularity of e-cigarettes
among teens and young adults, safety studies in adult users—even if they existed—
would not necessarily ref lect potential
health risks of e-cigarettes for younger populations, according to allergist and pediatrician Chitra Dinakar of Children’s Mercy
Hospital in Kansas City, Missouri. “Generally, young people are more sensitive to
chemicals,” Dinakar says.
Kevin Chatham-Stephens, an officer
with the Epidemic Intelligence Service at
the Centers for Disease Control and Prevention, is tracking calls to poison control
centers in relation to e-cigarette exposures.

Comparison of sample toxicants emitted by tobacco cigarettes and e-cigarettes
Toxic
compound
Formaldehyde
Acetaldehyde
Acrolein
Toluene
NNN**
NNK**

Average ratio

Tobacco cigarette

E-cigarette

(µg in mainstream smoke)

(µg per 15 puffs*)

(conventional vs
electronic cigarette)

1.6–52
52–140
2.4–62
8.3–70
0.005–0.19
0.012–0.11

0.20–5.61
0.11–1.36
0.07–4.19
0.02–0.63
0.00008–0.00043
0.00011–0.00283

9
450
15
120
380
40

* The authors assumed smokers of e-cigarettes would take an average of 15 puffs per vaping session, corresponding to
smoking one tobacco cigarette.
** Tobacco-specific nitrosamine, a carcinogenic compound that originates in the curing and processing of tobacco.
Adapted from Goniewicz et al. (2014)4
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Last spring he published the first data on
child exposures to e-cigarettes and their
components. In the Morbidity and Mortality Weekly Report, Chatham-Stephens and
colleagues reported that calls to U.S. Poison Control Centers related to e-cigarettes
increased from 1 call in September 2010

to 215 in February 2014. Just over half the
reported e-cigarette exposures were to the
e-liquids or the vapor. He says, “We want
to generate awareness for clinicians and
consumers about potential health risks,
and to keep in mind potential adverse
health effects.”

At this point physicians are most concerned about acute nicotine toxicity, symptoms of which can include agitation, rapid
heartbeat, seizures, nausea, and vomiting.30
The authors of a case report of nicotine poisoning in an infant call on doctors to educate
patients about the hazard posed to children
by nicotine solution. They point out that
nicotine solution at a strength used in some
refill cartridges can be lethal if ingested (the
case they reported was nonfatal).30
E-cigarettes may also produce secondhand smoke exposures, although research in
this area is only just beginning. One team
of researchers observed increased levels—
albeit less than those associated with
tobacco cigarettes—of coarse particulate
matter, polycyclic aromatic hydrocarbons,
and aluminum following indoor vaping sessions lasting two hours each.31
“E-cigarettes do appear to pollute the
air, though not as much as conventional
cigarettes,” Glantz says. “Many of the effects
of secondhand smoke on the cardiovascular
system have highly nonlinear dose–response
curves,” he says, so even lower levels of
e-cigarette emissions should be taken

Unlike tobacco products, e-cigarettes are not age-restricted. Use among youth
approximately doubled between 2011 and 2012, by which time an estimated
1.78 million students in grades 6–12 had tried the devices, according to the
Centers for Disease Control and Prevention. © Phanie/Alamy

E-liquids come in hundreds of varieties, many with names and flavors that appear to target youth. Flavors besides menthol
are banned from use in conventional cigarettes because they are so effective at easing children into tobacco use.
© AP Photo/Reed Saxon
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seriously. He adds, “We now have much
cleaner indoor air [as a result of widespread
bans on public smoking], so I can’t see why
you would want to re-introduce polluted air
with e-cigarettes.”
Interim Advice

Many questions remain about whether
e-cigarettes are actually safe or simply less
harmful than tobacco cigarettes, and debate
rages about whether or how the devices
should be regulated. 32 But the ongoing
uncertainty hasn’t appeared to dampen
their popularity.
Although researchers are still waiting
on data about long-term health effects from
e-cigarettes, Crotty Alexander has begun to
provide some advice on the devices to her
patients. “I don’t like to use the word ‘safe’
with e-cigarettes,” she says, “but I do tell
my patients that they might be better off
if they switched from regular cigarettes to
e-cigarettes.”
For their part, Glantz and colleagues
advise health care providers to read
between the lines when a patient asks about
e-cigarettes. “A patient who asks a clinician about using the e-cigarette for quitting smoking may be signaling readiness to
quit smoking,” they wrote in a May 2014
clinicians’ brief.33 “It is most important to
support the patient’s quit attempt and to
try to ensure that any advice given does not
undermine the patient’s motivation to quit
smoking.”
Carrie Arnold is a freelance science writer living in Virginia.
Her work has appeared in Scientific American, Discover,
New Scientist, Smithsonian, and more.
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Without Abstract
This Commentary is one of three contributions in issue 5 (2014) on electronic cigarettes. The
other contributions are available at doi:10.
1007/
s00038-014-0589-z, 10.
1007/
s00038-0140598-y.
This comment refers to the article available at: http://
dx.
doi.
org/
10.
1007/
s00038-014-0589-z.
Electronic cigarettes (ecigs) were invented in 2004 in China and emerged in 2006 in the USA
and Europe. Ecigs were initially manufactured mostly in China, but they are now also
produced in other Asian countries, the USA and Europe. Tobacco companies entered this
competitive market only recently, initially by purchasing existing brands (e.g., Blu, Green
Smoke, Nicolite, E-Lite). In terms of public health, the production, use, and promotion of
ecigs are the subject of heated controversies.
Cigarettes kill 6 million people each year globally (WHO 2104). Preventing tobacco smoking
is therefore at the top of the public and global health agendas, and has led to an international
treaty under the auspices of WHO, the Framework Convention for Tobacco Control (Shibuya
et al. 2003). Governments have implemented several interventions aimed at reducing
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http://link.springer.com/article/10.1007/s00038-014-0597-z/fulltext.html

1/5

13/9/2014

Electronic cigarettes: it is urgent to promote them to save lives - Springer

smoking, including tax increases, smoking bans in public and working areas, and media
campaigns. Major successes have been reported in many, but not all countries, allowing
smoking prevalence to drop dramatically from, e.g., 80 % in males in the UK in the 1950s to
22 % nowadays (ASH 2014). However, all these “classical” interventions are currently facing
their limits, since smoking prevalence is stalling in many countries, and is increasing in many
Asian countries, in particular among women. Sweden ranks first in OECD countries with
regards to its low prevalence of smoking in males. It represents an interesting model, since its
male population has been using for decades smokeless tobacco products named snus.
Swedish males exhibit the lowest rates of lung cancer and oral cancer mortality, two sites of
cancers with high attributable fractions to tobacco smoking. There is a high proportion of
snus users in Swedish males (26 %), and Sweden maintains a high level of tobacco use in its
male population when the 19 % of smokers are included (Norberg et al. 2011). However,
snus allows for a relatively low smoking prevalence, and high health benefits. The high level
of consumption of smokeless tobacco in Sweden is explained by cultural habits, tradition and
a strong marketing, rather than by public health efforts.
Snus is prohibited in the EU, except in Sweden, although it is a harm reduction strategy
which could be sensibly considered. Snus represents a natural experiment in Sweden which
tends to demonstrate that smoke kills, not nicotine, and that smokeless tobacco is much less
dangerous than cigarettes. We may reasonably assume that a switch from smoking to
smokeless alternatives and to ecigs and other nicotine vaporizers can be a useful harm
reduction approach, in addition to the existing successful strategies implemented to fight
smoking tobacco.
Those who oppose ecigs see them as a strategy from the tobacco industry to keep or even
enroll new segments of the population into nicotine addiction, and they also underline the
lack of evidence regarding the long-term safety of these new devices. Although the latter
argument can be appropriate for drugs, it does not seem to be relevant regarding alternatives
to cigarettes when used by smokers, because no other product than cigarettes kills half of its
users. The relative risk for lung cancer exceeds 20 in daily smokers compared with nonsmokers. The high prevalence of such a risky behavior explains why lung cancer kills more
people than any other cancer. After one decade of rapid raise of ecigs and a growing number
of published studies, there is still very little evidence of any risks associated with their usage
(Hajek et al. 2014), suggesting that if any risk of ecigs is ever discovered, it should not be as
frequent as lung cancer, nor with such strength of association. Even the strongest opponents
to ecigs do not foresee that the risk of consumption of smokeless tobacco or ecigs, when used
by smokers, may be comparable to the risk of cigarettes. The problem would therefore be the
risk of ecigs use by young non-smokers, if it lead them to nicotine addiction and to
subsequent smoking. Although theoretically possible, this risk has not yet been supported by
any study (Hajek et al. 2014). In a publication that received much media coverage (Corey et
788
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al. 2013), the US Centers for Disease Control and Prevention pretended that ecigs use by
adolescents led to smoking, but in fact, this study was based on cross-sectional data that
cannot be used to derive causal inferences. In addition, there is no evidence of such an issue
with snus in Sweden, or with nicotine medications, which have been available without
prescription for years. It seems that tobacco is needed to initiate nicotine addiction.
Another background element which may explain why many public health scientists and
tobaccologists are opposed to ecigs has an historical origin. When the tobacco industry
launched “light cigarettes”, many doctors and scientists advocated them as less harmful than
regular cigarettes, when in fact they are as or even more dangerous. Cynically, the tobacco
industry was well aware from the beginning of the absence of harm reduction from light
cigarettes. It is noteworthy that the tobacco industry was not at the origin of the production of
ecigs. They stepped in this market in 2012 only, when Lorillard purchased Blu ecigs. Today,
the tobacco industry intends to lead this market and, using its influence on regulators, to
eliminate competitors. Some analysts even foresee important losses for this industry if they
keep selling cigarettes only, a reason why this industry is now investing massively in ecigs
and in other new products (e.g., heated tobacco products). Several countries recently
implemented regulations aimed at controlling ecigs use and at improving their quality.
However, these regulations may have the undesired effect of fostering large companies,
particularly tobacco and pharmaceutical companies, instead of small manufacturers, because
only large companies can survive in a strictly regulated environment. This would stifle
innovation and competition, and give the tobacco industry a leading position in this new
market.
Finally, let’s underline the role of citizens and activist groups. Their influence was critical
when the European Parliament gave up regulating ecigs as medicines in 2013. It reminds us
of the role activists played in the early times of AIDS, when the medical and scientific
communities were not yet mobilized against this emerging pandemic, the pharmaceutical
industry was not yet committed to looking for drugs, and politicians were under the influence
of various lobbies, in particular conservative and religious groups. Ecigs activists are
defending their right to use alternatives to cigarettes and do not intend to let other people,
including public health experts, dictate their lifestyle. They know that they are escaping from
the fatal threat of smoking through much less harmful alternatives, and some of them are
willing to fight hard to make their “vaping” products accessible. Implementing effective and
acceptable policies implies to better understand the role of non-governmental organizations
and activists, and to involve them in the elaboration of these policies, as suggested by the
WHO Ottawa Charter almost 30 years ago (Hancock 2013).
The consultation procedure for the new Swiss Tobacco Law ends on September 12, 2014.
This law will regulate electronic cigarettes and all citizens can participate in this procedure
(Confédération suisse 2014). The stakes are high, and it is critical to base regulations on the
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scientific evidence and a wide consultation of all stakeholders.
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WHO paper on ENDS (e-cigarettes)
A critique of the use of science and communication of risk
This document discusses a WHO paper on Electronic Nicotine Delivery Systems (ENDS) prepared for
for the Sixth Conference of the Parties (COP-6) of the Framework Convention on Tobacco Control
(FCTC)1 to be held in Moscow, 13-18 October 2014 – and related public communications.
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1

WHO on overall impact on public health

Overall, in its public communication WHO portrays e-cigarettes as a threat to public health.

Although in the COP-6 paper WHO (at para 2) notes both ‘promise and threat’, the communications
and a selective approach to the science in the paper have contrived to be highly negative. The WHO
paper ignored the reviews that had optimistic or open-minded conclusions. The most authoritative
recent reviews have concluded:
Polosa R & Farsalinos K (2014)2: Currently available evidence indicates that electronic
cigarettes are by far a less harmful alternative to smoking and significant health benefits are
expected in smokers who switch from tobacco to electronic cigarettes. Research will help
make electronic cigarettes more effective as smoking substitutes and will better define and
further reduce residual risks from use to as low as possible, by establishing appropriate
quality control and standards.
Hajek P et al (2014)3: 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. EC are increasingly popular among smokers, but to date there is no evidence of
regular use by never-smokers or by non-smoking children. EC enable some users to reduce or
quit smoking.
The reader of WHO’s paper or, even more so its twitter followers, would be hard pressed to draw
comparable conclusions – not least because neither of the reviews above was cited by WHO in its
paper for COP-6. WHO relied heavily on analysis from academics commissioned by WHO itself4 5.
This body of work has been subjected to substantive peer-reviewed criticism from leading academics
in the field, published in the journal Addiction, on 4th September 20146. The authors were very
2

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. doi:10.1177/2042098614524430

3

Hajek P, Etter J-F, Benowitz N, et al. Electronic cigarettes: review of use, content, safety, effects on smokers and
potential for harm and benefit. Addiction 2014;:n/a–n/a. doi:10.1111/add.12659

4

Grana R, Benowitz N, Glantz SA. E-cigarettes: a scientific review. Circulation. 2014;129: e490–e492.
doi:10.1161/CIRCULATIONAHA.114.008545

5

Grana R, Benowitz N, Glantz SA. Background Paper on E-cigarettes (Electronic Nicotine Delivery Systems): Prepared for
the 7th Meeting of the WHO Study Group on Tobacco Product Regulation. December 2013.

6

McNeill A, Etter J-F, Farsalinos K, et al. A critique of a WHO-commissioned report and associated article on electronic
cigarettes. Addiction 2014. doi:10.1111/add.12730
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critical of this key document that provides the scientific underpinning to WHO’s paper for COP-67.
Professor Ann McNeill, lead author and Professor of Tobacco Addiction from King’s College London,
says:
We were surprised by the negativity of the commissioned review, and found it misleading and
not an accurate reflection of available evidence. E-cigarettes are new and we certainly don’t yet
have all the answers as to their long-term health impact, but what we do know is that they are
much safer than cigarettes, which kill over 6 million people a year worldwide. Furthermore, the
review appears to have informed the policy recommendations published in last week’s WHO
report on e-cigarettes. Any policies surrounding e-cigarettes must be evidence based and like
any product, e-cigarettes should be subjected to some form of regulation. However, the WHO’s
approach will make it harder to bring these products to market than tobacco products, inhibit
innovation and put off smokers from using e-cigarettes, putting us in danger of foregoing the
public health benefits these products could have.

2

WHO on cardiovascular disease

WHO asserts that nicotine or ENDS “may contribute to cardiovascular disease” (para 13b and
tweeted).

This is not a realistic or balanced statement of the evidence despite the qualification with ‘may’. It
certainly has not been placed in context with smoking, which certainly causes a great deal of
cardiovascular disease – over 18,000 premature deaths in England in 20118. The evidence on
cardiovascular disease arising from nicotine (as opposed to smoking) is summarised as follows9
A major misconception, commonly supported even by physicians, is that nicotine promotes
cardiovascular disease. However, it has been established that nicotine itself has minimal
effect in initiating and promoting atherosclerotic heart disease [Ambrose and Barua, 2004].
It does not promote platelet aggregation [Zevin et al. 1998], does not affect coronary
circulation [Nitenberg and Antony, 1999] and does not adversely alter the lipid profile
[Ludviksdottir et al. 1999]. An observational study of more than 33,000 smokers found no
7

Kings College London. Press Release. WHO-commissioned report on e-cigarettes misleading, say experts, 5 September
2014 [link]

8

In England in 2011 14% of all circulatory disease mortality was attributable to smoking. 23% of smoking related
mortality was attributable to circulatory disease – 18,100 deaths. Health and Social Care Information Centre, Statistic
on Smoking in England, 2012. [link]

9

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. doi:10.1177/2042098614524430
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evidence of increased risk for myocardial infarction or acute stroke after NRT subscription,
although follow up was only 56 days [Hubbard et al. 2005]. 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 meta-analysis of 35 clinical trials found no evidence of
cardiovascular or other life-threatening adverse effects caused by nicotine intake
[Greenland et al. 1998]. Even in patients with established cardiovascular disease, nicotine
use in the form of NRTs does not increase cardiovascular risk [Woolf et al. 2012; Benowitz
and Gourlay, 1997].
In the light of this assessment, why did WHO raise what is likely to be a negligible or trivial risk in
unquantified statements, and tweet these to the wider public?

3

WHO on cancer and tumour promotion

Although the tweet above states that nicotine in e-cigarettes may “promote cancer tumours”, the
tweet did not mention the important fact that nicotine does not cause or initiate cancer and is not
classified as a carcinogen by the International Agency for Research on Cancer (though this is noted in
the COP-6 paper). However, to say “promote cancer tumours” in an unqualified and unquantified
communication is bound to mislead, as few would know the specialised mean of ‘promote’ in this
sentence or just how tenuous the evidence is to support it or how low the risk is. The unnecessary
use of the word ‘cancer’ to qualify ‘tumour’ in the tweet serves to make the claim more frightening.
Again, no reference is made to the smoking-related cancer premature death toll – 37,400 in
England10, which is the relevant comparator. The claim for tumour promotion is not actually
referenced in WHO’s COP-6 paper, but it is likely to be based on studies in cell cultures or mice
exposed to very high doses of nicotine. Professor Konstantinos Farsalinos commented on such
studies as follows11:
This argument (as well as the attached references) is based on nothing more than laboratory
studies, mostly in cultured cells and few in animals. For example, Grando et al12. delivered
nicotine to rats at levels similar to the daily intake of snus users. They found several types of
cancer to be developed, but the nicotine levels were so high for the animals that half of them
died due to nicotine overdose (“In an initial proof-of-concept study, we injected A/J mice
subcutaneously with the dose of nicotine lethal to 50% of animals tested (LD50) (emphasis
added)
The US Surgeon General, in detailed review of the evidence published in 2014 concluded13:

10

In England in 2011 28% of all cancer mortality was attributable to smoking. 47% of smoking related mortality was
attributable to cancer – 37,400 deaths. Health and Social Care Information Centre, Statistic on Smoking in England,
2012. [link]

11

E-cigarette research blog. Abuse of evidence and argument: a response to Stanton Glantz' criticisms of an expert letter
to WHO on tobacco harm reduction, 12 June 2014[link]

12

Grando SA. Connections of nicotine to cancer. Nature Reviews Cancer 2014:14:419–429).

13

U.S. 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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There is insufficient data to conclude that nicotine causes or contributes to cancer in humans
[…]
It is possible that there is a small adverse effect from nicotine use on people who already have
cancer, but by far the largest cancer effect comes from non-nicotine carcinogens present in tobacco
smoke but not present in e-cigarettes, or present at very much lower levels. WHO’s communication
would have the aim or effect of implying a much larger and stronger link between nicotine and
cancer than there actually is.

4

WHO on particulates

As part of its case for banning ENDS use in public places, WHO draws attention to disease risk arising
from fine or ultrafine ‘particulates’ in para 16(b). Tobacco smoke really does contain particulates –
these are particles of smouldering burnt tobacco residues with highly reactive surface chemistry,
and they contribute to risks arising from both active and passive smoking. Vapour aerosol consists
of droplets of liquid and its surface chemistry is very different to tobacco smoke for the obvious
reason that it does not contain burning tobacco. Carl Phillips describes the distinction clearly14
While droplets are particulates in the broadest sense of the term, in the context of
environmental pollution that term generally refers to fine solid particles that can lodge in or
be absorbed through the lungs intact. A liquid, of course, just dilutes into the bloodstream or
other bodily liquids, regardless of particle size and deposition location. Thus, the extensive
discussion of particulate size, let alone the explicit claims about health implications, is highly
misleading.
WHO refers (in para 16b) to its environmental air quality guidelines15 to argue that ‘particulates’
from e-cigarettes are harmful. But again, the sources of air pollutants are very different chemically
to e-cigarette vapour – they arise for example from diesel engines, biomass combustion, power
station emissions, degrading road surfaces and so on. It is simply not correct to characterise risk by
the size of the particles alone without some reference to the chemistry and without taking account
of the liquid state of vapour aerosol.
Water vapour? WHO argues (para 17) that “ENDS aerosol is not merely water vapour as is often
claimed in the marketing for these products”. The reason that water vapour is sometimes
mentioned by critics of WHO and its underpinning science is to make the point that water droplets
(i.e. ‘particulates’) can be very fine, but they pose no threat because they do not have aggressive
reactive chemistry16. No-one should claim that the e-cigarette vapour is water vapour, and it is hard
to find evidence that companies do, in reality, make this claim.

14

Phillips C, Letter re fatal flaws in Schober et al. paper on environmental vapour, 29 January 2014 [link]

15

WHO air quality guidelines for particulate matter, ozone, nitrogen dioxide and sulfur dioxide: summary of risk
assessment. Geneva: World Health Organization; 2006. [link]

16

Zhou Y, Benson JM, Irvin C, Irshad H, Chen YS. Particle size distribution and inhalation dose of shower water under
selected operating conditions. Inhalation Toxicology 2007, 19(4):333-342.
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5

WHO on vapour toxicity

WHO states that indoor vaping should be banned by law in public places (para 41). However, WHO
has selectively cited the scientific literature on risks to bystanders and not established that the
presence of hazard substances in tiny amounts to a material risk – it is exposure that makes for a risk
(see para 16(a) and (b) – in which WHO implicitly admits it has no basis for claiming that these
exposures cause harm). Without any justifiable reason, WHO has not cited the most authoritative
overall assessment of vapour toxicity to date, which concluded that active vaping was low risk, and
that exposure to bystanders would be “orders of magnitude less”17:
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. However, the aerosol generated
during vaping as a whole (contaminants plus declared ingredients) creates personal
exposures that would justify surveillance of health among exposed persons in conjunction
with investigation of means to keep any adverse health effects as low as reasonably
achievable. Exposures of bystanders are likely to be orders of magnitude less, and thus pose
no apparent concern. (emphasis added)
Again, selective citation of the literature without any contextual framework for risk has served to
exaggerate the risks and give the appearance of justifying a policy that has no evidential support in
reality. In the COP-6 paper WHO justifies a ban on vaping in public places as follows:
…the reasonable expectation of bystanders is not a diminished risk in comparison to exposure to
second hand smoke but no risk increase from any product in the air they breathe, ENDS users
should be legally requested not to use ENDS indoors, especially where smoking is banned until
exhaled vapour is proven to be not harmful to bystanders and reasonable evidence exists that
smoke free policy enforcement is not undermined.
This framing is flawed in several ways: (1) if followed it would not allow for road transport, power
stations, heavy industry, cooking indoors; (2) proving zero risk is impossible; (3) the test is already
met if a reasonable view of the evidence and the tolerability of risk is taken; (4) the history of
reversing tobacco control measures when evidence shows they are unjustified or actively harmful is
very poor –the EU ban on snus is an example; (5) it takes no account of adverse impacts that might
arise from extra smoking if such bans reduce the rate of switching to ENDS or promote relapse.

6

Failure to consider risks of an indoor vaping ban

Though it has no science to justify an indoor vaping ban, WHO still insists it should be implemented
in law rather left to the discretion of owners and operators of public places. That opens questions
about where it is appropriate to use the coercive powers of the law – should a pub, restaurant, vape
shop, airport, etc be compelled to ban vaping if there is no plausible harm to bystanders? WHO is
making unarticulated value judgements about the role of the state and purpose of the law.
17

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]
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However, the biggest public health failing is not to consider the risks arising from unintended
consequences of a vaping ban. This may be illustrated with an observation from Professor John
Britton, who is Director, UK Centre for Tobacco & Alcohol Studies. Professor Britton states in a radio
interview18:
…the risks to others of electronic cigarette vapour are extremely low. I would rather that
someone was using an electronic cigarette than smoking a cigarette, and if use indoors is
important to help them stay off smoking, then why not?
However, WHO proposes banning use of e-cigarettes indoors, even though there is no evidence of
material risk to bystanders (see above). If Professor Britton’s statement is correct, then WHO will
have made e-cigarettes less appealing to smokers meaning fewer will 'stay off smoking', more will
relapse and fewer will switch. The consequence of that will be more smoking, more cigarette sales
and more avoidable harm. It is no coincidence that the Department of Health in England rapidly
rejected this WHO proposal following WHO’s announcement19. The Department is aware of the
public health risk of banning e-cigarette use and wishes to take a more nuanced approach.

7

Unbalanced commentary on ‘gateway effect’ and ‘renormalisation’

Most neutral observers would expect that the introduction of much safer alternatives to cigarettes
would be beneficial in a market where ~20% adults smoke – allowing nicotine users to reduce risks
substantially while posing little danger to bystanders and non-smokers. However, it is possible to
construct scenarios in which the emergence of low-risk products somehow makes the situation
worse: via a ‘gateway effect’ and ‘renormalisation’ of smoking. WHO states (para 23):
Areas of legitimate concern include avoiding nicotine initiation among non-smokers and
particularly youth while maximizing potential benefits for smokers. Such concerns are
referred to as the gateway and renormalization effects.

7.1

The gateway effect – more likely to be an ‘exit’

This is the idea that use of e-cigarettes will cause young people to take up and continue to smoke
who would not otherwise have smoked. There is not a single piece of evidence from anywhere in the
world that suggests this is happening, and WHO does not cite any despite saying there are ‘concerns’
about it (para 24). The gateway idea still persists. For example, much media coverage was created in
the United States over National Youth Tobacco Survey Data showing a rise in e-cigarette use20.
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 show no sign of a gateway effect, and a rise in use among adolescents would be
18

BBC Six O’Clock News (Radio) 26 August 2014 (BBC iPlayer at 13 min 56 sec)

19

Reported in The Guardian: E-cigarettes: no indoor smoking ban planned in England despite WHO call, 26 August 2014
[link]

20

CDC E-cigarette use more than doubles among U.S. middle and high school students from 2011-2012, 5 September
2013 [link]
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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 concentrated among existing smokers21.
Similar effects were found in France22. That offers the possibility that e-cigarettes are suppressing
smoking and is beneficial. Though it is not possible to draw causal conclusions, the association is
more obviously consistent with e-cigarette use driving down smoking than increasing it. The relevant
data are shown in the chart below.

To its credit, WHO was careful not to claim a gateway effect had been found, and stuck to saying this
was uncertain. The big failing in WHO’s presentation of this issue is not to present the issue
symmetrically: it is possible (and far more likely) that e-cigarettes will act as an ‘exit gateway’ –
displacing smoking, diverting smoking onset and promoting quitting. WHO has focussed exclusively
on the risk of a negative gateway effect, but not the opportunity of a beneficial effect – or the risk
that its proposed policies will mean the opportunity is lost. Though the ‘precautionary principle’ is
often cited as a reason to impose controls where there are unknowns, it cannot be applied here –
this is because the controls themselves may have harmful effects if the gateway is, as seems likely,
an ‘exit’.

7.2

Renormalisation of smoking

This idea has no basis in evidence – it is pure speculation. UK based researchers concluded23:
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
Again, WHO ignores the potential and much more likely upside: that e-cigarette use will normalise e-

21

CDC MMWR Tobacco Product Use Among Middle and High School Students — United States, 2011 and 2012, 15
November 2013. [link]

22

Survey reported in English on Le blog de Jacques LeHouezec, 16 May 2014. [link]

23

West R. Brown J, Beard E. Trends in electronic cigarette use in England. Smoking Tool Kit Study. 13 June 2014 [link]
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cigarettes as alternatives to smoking, make tougher smoking policies more acceptable by offering a
humane alternative to smokers and hence contribute to the decline of smoking.

8

Poor advice to smokers on use of e-cigarettes

WHO has repeatedly advised against use of e-cigarettes. In tweets in 2013 and 2014 it says:
9 July 2013

26 August 2014

However, in its own paper (para 22) it somewhat reluctantly accepts that some experts see potential
value:
However, at the individual level, experts suggest that in some smokers who have failed
treatment, have been intolerant to it or who refuse to use conventional smoking cessation
medication, the use of appropriately-regulated ENDS may have a role to play in supporting
attempts to quit
Fortunately millions of vapers have ignored both WHO and the ‘last resort’ advice of experts cited
here. The most comprehensive study so far of ‘real world’ use of e-cigarettes showed24
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 Health25 also supports a good news story about
people quitting smoking –perhaps as many as 700,000:
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
So what is WHO’s ethical and public health justification for advising against use of e-cigarettes? This
is an example of where its advice is likely to cause more harm than good.
24

Brown J, Beard E, Kotz D, Michie S, and West R (2014) Real-world effectiveness of e-cigarettes when used to aid
smoking cessation: A cross-sectional population study. Addiction109: doi: 10.1111/add.12623.

25

ASH (UK) Use of electronic cigarettes in Britain, July 2014 [link]
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9

Quality of policy analysis

WHO makes a number of recommendations for policies, and it is possible that these may adopted
uncritically in some countries, especially developing countries, which rely on WHO for policy advice.
The serious problem with this approach is that the usual disciplines of policy making have not been
practiced and the recommendations simply asserted – in particular little account has been taken of
the potential unintended consequence that such policies may be a de facto protection of cigarettes
sales from competition, diminish the appeal of switching and so increase harm and cause avoidable
deaths.

9.1

Inadequate policymaking practice and process

Many Parties to the FCTC may wonder just how well founded these policies really are. It is not
apparent that WHO has followed any of the usual policy-making disciplines:
 Systematic review of the evidence
 Options development and appraisal
 Justification of the policy choices with reference to evidence
 Assessment of benefits, cost and burdens – and unintended consequences
 Consultation with users, producers and relevant public health experts
The European Union, UK governments, US FDA would all publish substantial justifications and
background analysis26. Why should developing countries expect less? Academic research has shown
that WHO is generally prone to making strong recommendations based on weak evidence27.

9.2

Inadequate recognition or assessment of unintended consequences

The concern that restrictive e-cigarette policies would protect cigarette sales and cause more harm
than good was flagged to WHO in a letter to the Director General of the WHO, Dr Chan, of 26 May
201428 by 53 specialists in nicotine science and public health policy, proposing ten principles for
managing low risk alternatives to smoking. The third principle reads as follows:
3. On a precautionary basis, regulators should avoid support for measures that could have
the perverse effect of prolonging cigarette consumption. Policies that are excessively
restrictive or burdensome on lower risk products can have the unintended consequence of
protecting cigarettes from competition from less hazardous alternatives, and cause harm as
a result. Every policy related to low risk, non-combustible nicotine products should be
assessed for this risk.
The table below lists several of the policy proposals made by WHO with a statement of possible
unintended consequences. WHO shows little sign that it has recognised any of these.

26

For example the Department of Health (England) consultation document and impact assessment for a single measure –
standardized packaging for cigarettes – runs to over 50 pages. [link]

27

Alexander PE, Bero L, Montori VM, et al. World Health Organization recommendations are often strong based on low
confidence in effect estimates. J. Clin. Epidemiol. 2014;67:629–34.[link]

28

Letter to Dr Chan, Director General WHO, Reducing the toll of death and disease from tobacco – tobacco harm
reduction and the Framework Convention on Tobacco Control 26 May 2014 [context][letter]
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Policy proposal

Para Unintended consequence

Prohibit health claims unless
regulatory approval

40

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. Erects high and unnecessary
regulatory barrier to truthful communication.

Ban e-cigarette use in public
places

41

Diminishes value proposition of e-cigarettes, make vaping less attractive relative to
smoking, May promote relapse in existing vapers. Likely to lead to more smoking.

Restrictions on advertising,
promotion and sponsorship

4246

Reduces capacity 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 turns ads into bland public
information notices. Some restrictions are undoubtedly justified, but the negative
effects should always be considered.

Protect from vested
commercial interests

47

These products are legal and legitimate and likely to be significantly beneficial for
health at individual and population level. The danger of excluding the
manufacturers is poor policy made on the basis of incomplete information.

Product design

48

There are numerous subtle trade-offs in product design. 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.

Impede product alteration to
use of other drugs

48(e)

This might require ‘closed systems’ to be made mandatory (as proposed by
tobacco company RJ Reynolds with this justification, but probably for anticompetitive 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.

Ban fruit, candy, alcohol
drinks flavours

48(f)

Significant risk that loss of these broad flavour categories will cause relapse among
e-cigarette users, fewer smokers switching, development of DIY and black market
flavours. Flavours would become branded ‘scorpion venom’ rather than literally
described. A further risk is that adolescents will simply switch to a different flavour
– like tobacco - and the availability of what WHO considers to be attractive to
minors is not an important factor in adolescent experimentation.

Health warnings

49

Alarmist health warnings, even if technically correct, may obscure much more
important messages about relative risk compared to smoking – information that is
not provided in official communications and WHO wants to prevent manufacturers
making claims about.

Surveillance and monitoring

50

Data is always valuable, providing the results are assessed and reported honestly.
In some cases (CDC in the US for example) data is misused to draw erroneous
conclusions and to create fear and doubt about ENDS in the public.

Sales to minors

51

There is near universal support for this. However it is worth noting that NRT is
made available to people over 12 years – because young smokers also need to quit.
For licensed ENDS this may be an option in the future.

Regulatory framework –
regulate as both a tobacco
product and as a medical
product

52

The problem is that ENDS are neither tobacco products nor medicines – they are
consumer products that are for people who wish to use the recreational drug
nicotine with less harm and cost. Using ill-fitting or excessive regulation designed
for a different purpose would be simply limit the development of competitive
alternatives to cigarettes. It is like insisting on classifying a dolphin as both a fish
and a bird.

This is not necessarily to argue against the policy proposal, but to state that good policymaking
requires these effects to be considered and a balance struck. There is no sign in the COP-6
document that WHO has even recognised these unintended consequences, let alone assessed them
and found an appropriate balance.
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10 Quality of WHO’s communication of risk
10.1 WHO’s public communication of risk
Though the COP-6 paper recognises ‘promise’ well as ‘threat’ (para 2), WHO’s communication with
the public and media has been wholly negative about e-cigarettes and the idea that a low risk
alternative to smoking might be valuable for public health. For example, it is only possible to see the
negative in its Twitter stream, which reaches 1.46 million followers (see below).
WHO ENDS tweets on 26 August 2014

Immediate reaction by expert scientists. Although some of these statements are technically correct,
in its totality this communication is highly misleading, negative and disproportionate. Professor
Konstantinos Farsalinos, a leading researcher and expert on e-cigarette science describes this twitter
storm as follows29:

29

Farsalinos K. Disgraceful propaganda by WHO staff against e-cigarettes in social media. 26 August 2014 [link]
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The messages were a collection of fear-mongering, scientifically unbased, confusing and
misleading claims about the risks posed by e-cigarettes. Of note, they avoid to mention that
all the risks mentioned are higher by orders of magnitude when someone smokes, therefore,
in reality, it will be beneficial for a smoker to switch to e-cigarette use.
Immediate consequences in news coverage. There is no doubt that communication like WHO’s
tweets will adversely change the perception of risk of e-cigarette use relative to smoking. We did
not have to wait long for this to happen. The following article was published a day later in the UK
newspaper, The Telegraph30:
'I thought my e-cigarette was a miracle. Turns out, I was smoking the equivalent of 40-a-day'
Immediate impact on smokers’ behaviour. This view is wrong and potentially dangerous. The result
has already been felt in the English NHS services, which assist smokers in quitting. One NHS
specialist31 tweeted the following about the impact of WHO's communication onslaught:

10.2 In India WHO says it is false to claim e-cigarettes not as harmful as cigarettes
In India, its Geneva-based representative was told the mass circulation Hindu newspaper that ecigarettes were no less harmful than smoking32:
Dr. Vinayak Mohan Prasad, project manager for Tobacco Control in WHO in Switzerland
told The Hindu that smart marketing and inadequate information on the nicotine content in
e-cigarettes has created a false impression that these devices are not as harmful as regular
cigarettes. (emphasis added)
In a separate comment in India, a WHO official appears to suggest that e-cigarettes should be
banned in India because inhaling nicotine is dangerous (it is not)33:
However, not many people know that it has a potential of killing as inhaling nicotine could be
dangerous. It is also very harmful for the passive smokers. So it has been decided to
30

Telegraph online 27 Aug 2014 [link]

31

Louise Ross, twitter handle @grannylouisa and works for Leicester Stop Smoking Services

32

The Hindu. WHO cautions India over e-cigarettes. 29 August 2014 [link]

33

Deccan Chronicle, E-cigarettes set to be banned in India soon. 19 August 2014. [link]
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completely ban this menace by bringing strong legislation,” a senior official and
spokesperson of FCTC secretariat told Deccan Chronicle.

10.3 In the Philippines WHO claims e-cigarettes more dangerous than smoking
In the Philippines, a WHO spokesman implied that they were more dangerous than cigarettes
because they did not have filters. Dr Florante Trinidad, technical officer at Tobacco-Free Initiative
WHO Western Pacific Region, stated on national television34:
The most dangerous thing about this product (e-cigarette) is that the nicotine goes directly to
the lungs while regular cigarettes have a filter. With this delivery device the nicotine goes
directly to the lungs.
This betrays simultaneous confusion over the origins of smoking-related harm, the role of cigarette
filters, and the advantages of e-cigarettes. It could not be more misleading.

10.4 WHO supports e-cigarette bans in South East Asia (but not a cigarette ban)
At the South East Asia regional meeting on the WHO FCTC in Delhi35, at which WHO provided
‘technical assistance’, the 4-day conference proposes a ban on e-cigarettes, but without banning the
much more harmful smoking cigarettes:
On the issue of ENDS countries of the Region recognized the adverse impact of ENDS on
human health that sustain and perpetrate nicotine addiction and resolve to take appropriate
action/measures in line with obligations under Article 5.2(b) of the WHO FCTC to prevent and
reduce nicotine addiction including through banning ENDS. (emphasis added)

10.5 WHO misleads the European Parliament as it makes law on e-cigarettes
WHO gave a presentation to the European Parliament at a key point in the development of the
Tobacco Products Directive. Dr Roberto Bertollini, Chief Scientist and WHO representative to the
European Union presented to MEPs “Latest evidence from the WHO on e-cigarettes”.
The presentation was described by Professor Jean François Etter, a prominent researcher and 30
years an expert in public health and smoking prevention at the University of Geneva as follows36:
Roberto Bertollini made a presentation at the EU workshop which was appalling. His
presentation consisted in cherry-picking negative studies, studies that show that e-cigarettes
are bad, and deliberately omitting studies that suggest that e-cigarettes could be useful in
helping people quit smoking. So I confronted him on that and he didn’t like it… […] If a
student had presented such a work to me I would have given him a very bad grade. WHO
after all is here to protect the health of the public, so by taking such an approach they are
not doing their job.
Professor Etter’s concerns are justified. The following slide in Dr Bertollini’s presentation to the

34

See YouTube: https://www.youtube.com/watch?v=GgayDbRiCUM and commentary by Konstantinos Farsalionos [link]

35

Government of India, Press Information Bureau. Regional Meeting on Implementation of the WHO FCTC for South-East
Asia Region concluded. 26 July 2013. [link]

36

Professor Etter interviewed: YouTube: https://www.youtube.com/watch?v=duVDY9oBb7Q
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European Parliament37 stands out:

Why is this misleading?
1. The presence of a toxicant does not make a product toxic to humans – it depends on dose and
exposure, not where it is detectable. Toxins and carcinogens are in fact present everywhere –
for example in ambient air, drinking water, NRT products and coffee. The statement is
meaningless without some form of quantification. Studies were available at the time38:
We found that the e-cigarette vapours contained some toxic substances. 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 [NRT].
2. Propylene glycol is described as ‘potentially toxic’. In fact PG is an approved EU food additive
(E1520), Generally Regarded As Safe (GRAS) for inhalation by the US FDA, and used in a wide
range of consumer and pharmaceutical products.
3. Tobacco Specific Nitrosamines (TSNAs) usually arise from tobacco flavours or the tobacco
derived nicotine used in the e-cigarettes that most smokers are using to start with. They are
present at very low levels. Dr Bertollini does not mention that the levels are similar as in NRT
products and that a 15/day smoker would have exposure approximately 1800 times higher39.
4. The claim that e-cigarettes release toxins into the air averaging around 20% of what the
conventional cigarette produces is completely unfounded and it is not possible to trace the
source of this claim. Most toxins found in cigarette smoke are not present in e-cigarette vapour
at all or are present at much lower levels than would give a 20% average. Professor Robert West
and Dr Jamie Brown of UCL, in an editorial for the British Journal of General Practice, give the
following assessment40:

37

Bertollini R. WHO Europe. Presentation to European Parliament Workshop on E-cigarettes, 7 May 2013. [link]

38

Goniewicz ML, Knysak J, Gawron M, et al. Levels of selected carcinogens and toxicants in vapour from electronic
cigarettes. Tob Control 2013;:1–7. doi:10.1136/tobaccocontrol-2012-050859 (e-published March 2013)

39

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. doi:10.1177/2042098614524430

40

West R, Brown J. Electronic cigarettes: fact and faction. Br J Gen Pract 2014;64:442–3. doi:10.3399/bjgp14X681253
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In fact, toxin concentrations are almost all well below 1/20th that of cigarette smoke.
(emphasis added)
There is a very substantial difference between around 20% and well below 1/20th.
5. In the Sottera case, FDA was found by the US Court of Appeal DC Circuit to be acting unlawfully
when it defined e-cigarettes as ‘combination drug devices’ and refused to allow import of these
products41. This judgement was in 2010. Dr Bertollini’s presentation was in 2013.
Every statement on Dr Bertollini’s slide is either factually incorrect, misleading or a non-sequitur, yet
WHO was brought into the process of determining regulation of alternatives to cigarettes that
covers the European Union, where 700,000 people die annually from smoking related disease.
Tom Pruen, the Chief Scientific Officer at ECITA, and an expert from the UK-based Electronic
Cigarette Industry Trade Association, has provided a detailed critique of WHO’s presentation to the
European Parliament42. He ruefully concludes:
Sadly, the WHO demonstrated that they themselves are woefully ill-informed on this subject
– not a good position from which to attempt to educate others.

10.6 WHO’s communication with parties to the FCTC
Although there are caveats in the COP-6 paper it still creates a misleadingly negative impression
about the risks and benefits of ENDS through the following mechanisms:


WHO provides analysis based on selective and biased portrayal of the science (discussed at
length above). Even if statements made are not always literally false, they will have the
effect of misleading the public, media or health authorities with partial truths or statements
made without appropriate context or caveats.



WHO has no coherent framework for discussing relative risk – to smokers, vapers and nonusers and appears to place little weight on the health of smokers or nicotine users, or on the
ethics of denying or obstructing access to much safer products.



WHO has a pronounced focus on minor or implausible risks while underplaying potentially
large benefits. A further consequence is to understate the risk that benefits will be foregone
because of restrictive policies. None of WHO’s communication would leave the reader with
the impression remotely similar to that offered by a more straightforward expert
assessment of risk, stating at least 20 times lower risk than smoking43:
…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.

41

U.S. Court of Appeals for the D.C. Circuit, in Sottera, Inc. v. Food & Drug Administration, 627 F.3d 891 (D.C. Cir. 2010)
[link]

42

Pruen T. Why the WHO is not qualified to attempt to educate people about electronic cigarettes. ECITA [link]
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Group on Smoking and Health. 10 June 2014 [link]

17
807

11 Inappropriate use of a tobacco treaty to regulate ENDS
It is not clear why this subject (ENDS) is a matter for discussion at all under the Framework
Convention on Tobacco Control. E-cigarettes do not contain tobacco, but the FCTC objective is
focussed exclusively (and rightly) on tobacco and tobacco smoke:
Article 3
Objective
The objective of this Convention and its protocols is to protect present and future generations
from the devastating health, social, environmental and economic consequences of tobacco
consumption and exposure to tobacco smoke by providing a framework for tobacco control
measures to be implemented by the Parties at the national, regional and international levels
in order to reduce continually and substantially the prevalence of tobacco use and exposure
to tobacco smoke. (emphasis added)
It is not just a matter of definitions: the FCTC is fundamentally incompatible with regulation of ENDS
as an alternative to smoking. This is because its key provisions are all aimed to reduce, prevent or
eliminate tobacco use – and this is hard coded into its purpose and measures. While it is desirable to
do that for combustible tobacco (cigarettes etc) it is undesirable to apply the same philosophical
approach to products that are much safer alternatives to smoking.

12 Recommendations
These recommendations are addressed to WHO, the FCTC Secretariat, Parties to the FCTC and to
public interest NGO stakeholders.

12.1 WHO should restore an objective approach to science
It is difficult to provide a rational explanation for the negativity and bias that appears hard wired into
WHO’s approach to tobacco harm reduction, despite the great promise that many experts recognise.
The final comment on this is from Professor Robert West and Dr Jamie Brown, in their recent
editorial in the British Journal of General Practice44:
This brings us back to the question as to why some individuals and bodies involved in public
health are so opposed to e-cigarettes. It may be a concern over how things might turn out in
the future given commercial incentives, puritanical ethics, distaste for any industry profiting
from a psychoactive drug, inappropriate application of a medical rather than a public health
model, or even just a gut feeling that e-cigarettes are bad. Whatever the reasons, it is
important that interpretation of the evidence and communication with policy makers and the
public is not distorted by a priori judgements.

12.2 WHO should take formal independent scientific advice
Before going any further with inadequately grounded risk communications or policy
recommendations, WHO and parties to the FCTC should wait until the specialist WHO Study Group
on Tobacco Product Regulation (TobReg) has reported in 2015. This group is preparing its 5th
44
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technical report series, which will be presented at the January 2015 WHO Executive Board 136th
session45. This group should be constituted with credible world experts that encompass all the
perspectives on these issues. WHO should avoid the temptation to commission advice from
scientists it expects to give a particular orientation to their assessment.

12.3 Parties should not bring ENDS into the FCTC
There is no case to bring ENDS under the FCTC:




For the technical reason that ENDS are not tobacco products and should not be treated as
such. The Framework Convention on Tobacco Control should remain focussed on its main
mission, which is already very challenging.
For the strategic reason that ENDS are a way of reducing tobacco consumption, improving
health and contributing to UN NCD objectives. The FCTC focuses on prevention and
reduction – not substitution - and it has not been effective at supporting harm reduction.

12.4 Parties should insist that WHO improves the quality its policy making and advice
Parties to the FCTC should expect WHO make policy recommendations only if it follows the
established disciplines of quality policy-making. Policy recommendations should emerge from a
deliberative process – involving evidence assessment, options appraisal, impact assessment and
consultation. Policy recommendations to parties to the FCTC should not just be the asserted
opinions of WHO staff.

12.5 Stakeholders should treat WHO policy recommendations with caution
Though its policies are built on weak evidential and analytical foundations, WHO makes strongly
prescriptive policy recommendations (para 40-52). Yet WHO acknowledges (para 2) great
uncertainty and that:
…the recommendations and evidence presented in this report are therefore subject to rapid
change
In reality, once implemented ‘tobacco control’ policies are politically very difficult to reverse, even if
there is evidence they are harmful to health and welfare. They should therefore be adopted with
great care.

12.6 WHO should apply much stronger quality control to its public risk communications
WHO needs to strike a more objective and evidence-based balance between emphasis on minor
risks and recognition of great potential – some of its communications have been blatantly
misleading and potentially dangerous. In its communication with the public, WHO needs to be
factually correct. However, being merely factually correct is not sufficient. It also must take care to
ensure its communications are proportionate, properly placed in a framework of relative risk and are
unlikely to be misunderstood by ordinary members of the public or non-specialists. WHO’s
representatives need to be far more disciplined in their public statements and communication of risk
to the public, media, politicians and member governments.
45
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New survey finds regular use of electronic cigarettes by children still
rare
Wednesday 17 September 2014

New data from Action on Smoking and Health [1], analysed by Public Health England and presented at the
Public Health England Conference today (Wednesday 17th September), shows that while electronic cigarette
use by young people increased between 2013 and 2014:
• Only 1.8% of children are regular users. 90% of regular or occasional users are young people who are
already smokers or ex-smokers
• 91% of young people have not tried an electronic cigarette even once; and this is despite the fact that
• Over 80% of young people are now aware of e-cigarettes (up from under 70% in 2013)
The ASH Smokefree Youth survey questioned over 2000 11-18 year olds in 2013 and a further 2000 in 2014
about their smoking and vaping behaviour. It also found that 98% of children who have never smoked have
never even tried an electronic cigarette.
Overall the number of young people who have ever tried an electronic cigarette has increased by 3% (from 7%
in 2013 to 10% in 2014 [2].) However, use is closely linked with smoking behaviour. Young people who smoke
most regularly are most likely to try using electronic cigarettes.
Not only are young people not using the products with any regularity they are also not interested in using the
products in the future. Over 90% of young people surveyed who had never tried vaping said they had no
intention to vape in the future.
Chief Executive Deborah Arnott said: “ASH supports the introduction of an age of sale of 18 for electronic
cigarettes [3] and stricter controls on how they’re advertised [4] as a precautionary measure to prevent these
products being promoted to children. However, our survey results should reassure the public that electronic
cigarettes are not currently widely used by young people, nor are they interested in taking electronic cigarettes
up. The small increases in use that have occurred over the last year are almost entirely among children who
smoke or have smoked. “
Ends
Notes to Editors
[1] The research was conducted by YouGov as part of the ASH Smokefree Youth survey, however the figures
within this release are based on further analysis conducted by Public Health England. The full analysis is being
prepared for peer reviewed publication and will be published in due course. Fieldwork was conducted by
YouGov between 21st March and 1st April 2014.
[2] Includes less than 1% who did not want to say if they had used electronic cigarettes
[3] The Children and Families Act 2014 created a provision to raise the age of sale for electronic cigarettes to
18. The Government is likely to consult on regulations soon
[4] The EU Tobacco Products Directive 2014 includes a number of provisions in relation to electronic
cigarettes, this includes controls on marketing. From 2016 products which are not licenced as medicines will no
longer be able to use cross-border advertising this includes television and print media. The Committee on
Advertising Practice is due to publish new guidelines on advertising electronic cigarettes following a recent
consultation.
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Electronic cigarettes have become a staple of everyday UK life in a remarkably short time, but questions about their
safety, efficacy and legal status still need to be answered. Dr Ilze Bogdanovica, Professor Linda Bauld and Professor John
Britton from the UK Centre for Tobacco and Alcohol Studies review the facts and give their views.

- Choose -

Commentary issues

Electronic cigarettes – commonly known as e-cigarettes – are novel nicotine delivery devices that were developed in China
more than 10 years ago. Most first-generation devices bore a physical resemblance to cigarettes (so-called cigalikes), but a
wide range of larger designs known by various names including personal vapourisers and clearomisers has since been
introduced.
E-cigarettes have been available in the UK since around 2005, and since then sales and use have risen dramatically. This
rapid proliferation in the UK and elsewhere has provoked extensive debate on the role of e-cigarettes in health and
society. Although some claim that uncertainty about their effects and role in tobacco control precludes e-cigarettes from
being endorsed on health grounds, others argue that any products that offer a significantly lower hazard alternative to
tobacco should be welcomed.
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According to data from the Smoking Toolkit Study, the proportion of smokers in England who have used an e-cigarette in
the past three months increased from around 2% in May 2011 to more than 15% in November 2013 – equivalent to
around 1.3 million smokers in the UK. Use does not seem to vary by sex or socioeconomic status. Use among non-smokers
in the UK, and particularly among young non-smokers, is rare. Although data for prevalence suggest that growth stalled in
late 2013, some people have forecast that use of these products will soon overtake that of cigarettes.
Most smokers who use e-cigarettes do so to help them to cut down or stop smoking, though some report use
predominantly to replace cigarettes at times when smoking is not allowed or accepted. Smokers smoke for nicotine, but
are killed by the carcinogens, carbon monoxide and many other toxins that accompany nicotine in tobacco smoke. Because
e-cigarettes deliver nicotine in vapour rather than smoke, their emissions are limited to those contained in, or generated
from, the nicotine solution used in the device.
Although data for e-cigarette emissions are sparse, those available suggest that nicotine, propylene glycol, glycerine,
flavours (sometimes) and a range of contaminants or products of the heating process, including tobacco-specific
nitrosamines, carbonyls, volatile organic compounds and metals, are present in the vapours. Although less pure than the
vapour produced by a medicinal nicotine inhaler product (such as the Nicorette Inhalator), e-cigarette emissions are much
less hazardous than tobacco smoke.
The main benefit of e-cigarettes, therefore, is that they provide inhalable nicotine in a formulation that mimics the
behavioural components of smoking but has relatively little risk. And for the smoker who cannot quit, or wants to continue
to use nicotine in a manner that resembles smoking, e-cigarettes are an obvious choice. Switching completely from
tobacco to e-cigarettes achieves much the same in health terms as does quitting smoking and all nicotine use completely.
Furhtermore, e-cigarettes tend to be cheaper than is tobacco smoking, and risks associated with passive exposure to ecigarette vapour are far less than those associated with passive exposure to tobacco smoke.

Potential hazards
The potential hazards of e-cigarettes fall into three broad categories: those from the product itself, those arising from the
relationship between use and tobacco smoking, and those from the exploitation of e-cigarettes to promote tobacco
smoking.
Given the likely low hazard of inhaled nicotine, potential risks to health from the product arise almost entirely from the
other constituents of vapour. The main component is propylene glycol, which is thought to be safe, although adverse lung
effects from sustained long-term inhalation cannot be ruled out. Similar concerns apply to other constituents, but again
the risks are probably slight. Thus, even in the absence of regulation to ensure product standards, the direct hazard to
users – irrespective of smoking status – and others, from e-cigarettes is low. However, the introduction of product
standards to avoid or minimise contamination could further reduce any ill effects.
The greater potential risks, and much of the controversy, arise from the relationship between e-cigarette use and tobacco
smoking. There are concerns about sustained dual use in smokers who might otherwise have quit completely and also that
continued use of e-cigarettes might make relapse to smoking more likely among those who have quit tobacco completely.
Although it is too early to tell whether smokers who quit smoking with e-cigarettes are more likely to relapse than are
those who use other methods, no evidence as yet shows that dual use results in reduced quit rates.
For non-smokers, the worry is that using e-cigarettes will either lead to nicotine addiction and sustained use or act as a
gateway to smoking. Again, no evidence suggests that either of these outcomes is occurring to an appreciable degree.
Some non-smoking young people are trying e-cigarettes, but in very small numbers, and any gateway risk should be
assessed in the context that nearly one in five 16–19 year olds in Britain has already become a regular tobacco smoker.
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Given the small risks of exclusive e-cigarette use, progression to tobacco use will thus be a problem only if it adds to the
total number taking up tobacco smoking.
In practice, new users of e-cigarettes are probably most likely to come from the same population of young people who
currently experiment with tobacco. The available data suggest that, in any case, young non-smokers are not keen on ecigarettes, and data from Poland suggest that most of the interest in young age groups arises, as in adults, from those who
already smoke tobacco.
Much concern has been expressed that use of e-cigarettes in public, especially in places where tobacco smoking is
prohibited, undermines the denormalisation of smoking achieved in recent years and hence promotes smoking. Concerns
about renormalisation through use in places where smoking is prohibited assume that e-cigarettes and tobacco cigarettes
look so similar that non-smokers, and particularly children, cannot tell the difference, which is unlikely. E-cigarettes –
especially later generation products – clearly look different, and the odourless vapour that they produce is quite different
from tobacco smoke.
Advertising for e-cigarettes, much of which is reminiscent of that for cigarettes from decades ago, could actually promote
tobacco smoking, some argue. This issue could be resolved by appropriate regulation and prescreening, as applies to
medicines, but action is probably needed to prevent inappropriate advertising. Perhaps of more concern is the fact that
these effects are a key driver of the growing involvement of multinational tobacco companies in the e-cigarette market,
providing these companies with opportunities to circumvent restrictions imposed by the Framework Convention on
Tobacco Control on engagement of the tobacco industry with policy-makers. This issue of tobacco industry manipulation
to undermine tobacco control policy should be resolvable through stricter adherence to the convention.

E-cigarettes as cessation or harm reduction products
Although evidence is limited, first generation cigalike products probably deliver a similar amount of nicotine to Nicorette
Inhalators, and are about as effective – but no more effective – as cessation therapy as are transdermal nicotine patches.
Later generation vapourisers might be more effective in terms of nicotine delivery, which is likely to improve further as the
technology develops. The strength of e-cigarettes in health terms probably lies less in their ability to compete as
pharmacological therapies than in their consumer acceptability, wide availability, non-medical image and price advantage
over cigarettes. Although trends in the use of nicotine products in smokers show that e-cigarettes have displaced some
conventional use of nicotine replacement therapy, particularly over-the-counter sales, they seem to have led to a
substantial increase in the proportion of smokers and ex-smokers using an alternative source of nicotine.
E-cigarettes thus appear to be providing smokers with a valuable alternative route to smoking cessation. However,
switching to e-cigarettes without behavioural support is probably far less effective than use in conjunction with the
support currently offered alongside licensed drugs by NHS Stop Smoking Services. Unfortunately, the unlicensed status of
e-cigarettes precludes endorsement by the NHS or organisations such as the National Institute for Health and Care
Excellence (NICE). This situation will probably change this year, however, when the first licensed e-cigarettes are likely to
emerge on the market.

UK regulation
E-cigarettes are marketed in the UK as consumer products, and are thus exempt from medicines and tobacco regulations.
Suppliers have no obligation to provide data for the performance of the products they sell, and few do. In 2013 the
Medicines and Healthcare Products Regulatory Agency announced their intention to regulate e-cigarettes as medicines
from 2016, using a streamlined light touch approach to apply medicines standards of purity and delivery, and prescreen
advertising to prevent marketing abuse.
In a parallel development, under the revised European Union Tobacco Products Directive, unlicensed e-cigarettes will
become subject to tobacco regulation, which prohibits advertising, requires a health warning to be printed on packs, and
will impose as yet unspecified purity standards from 2017. Although medicines licensing increases manufacturing costs,
licensed products in the UK qualify for 5% rather than 20% sales tax, will be available on prescription through health
services as well as on general sale, and can be advertised as cessation or harm reduction products. It is therefore likely that
while some suppliers will opt for regulation as a tobacco product, others will opt for medicines regulation. In either case,
these forms of regulation will resolve many of the concerns outlined above.
Despite the controversies, it is clear that e-cigarettes are far less hazardous than is tobacco. With more than a million UK
smokers using them to help to cut down or quit smoking, they are proving to be valuable harm reduction and cessation
products and could make a substantial contribution to reducing the burden of death, disability and poverty currently
caused by tobacco smoking. Health professionals should embrace this potential by encouraging smokers, particularly those
disinclined to use licensed nicotine replacement therapies, to try them, and, when possible, to do so in conjunction with
existing NHS smoking cessation and harm reduction support. E-cigarettes will save lives, and we should support their use.
The views expressed are those of the authors.
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Comments
A step in the right direction
Submitted by 104612 on 26 March 2014 - 2:51pm.

It is about time that these products are recommended for smoking cessation. They are clearly far safer than tobacco, and
patients are more likely to quit smoking using e-cigarettes rather than conventional nicotine replacement therapy if the
device has the look and feel of a cigarette.

electronic smoking in public
Submitted by Dr PI Adnitt MD F... on 25 March 2014 - 7:17pm.

It is not clear that e-smoking will be always prohibited in the same way as conventional tobacco as for example in private
clubs. Will e -cigarettes be prohibited in cars carrying children? Are there potential hazards from nicotine in passive
smoking? The passive smoke certainly will cause upper respiratory irritation. There must be safeguards for other than
smokers.
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BACKGROUND
Given that continued smoking after a cancer diagnosis increases the risk of adverse health outcomes, patients with cancer are strongly advised to
quit. Despite a current lack of evidence regarding their safety and effectiveness as a cessation tool, electronic cigarettes (E-cigarettes) are
becoming increasingly popular. To guide oncologists' communication with their patients about E-cigarette use, this article provides what to the
authors' knowledge is the first published clinical data regarding E-cigarette use and cessation outcomes among patients with cancer.

METHODS
816

A total of 1074 participants included smokers (patients with cancer) who recently enrolled in a tobacco treatment program at a comprehensive
cancer center. Standard demographic, tobacco use history, and follow-up cessation outcomes were assessed.

RESULTS
A 3-fold increase in E-cigarette use was observed from 2012 to 2013 (10.6% vs 38.5%). E-cigarette users were more nicotine dependent than
nonusers, had more prior quit attempts, and were more likely to be diagnosed with thoracic and head or neck cancers. Using a complete case
analysis, E-cigarette users were as likely to be smoking at the time of follow-up as nonusers (odds ratio, 1.0; 95% confidence interval, 0.5-1.7).
Using an intention-to-treat analysis, E-cigarette users were twice as likely to be smoking at the time of follow-up as nonusers (odds ratio, 2.0;
95% confidence interval, 1.2-3.3).

CONCLUSIONS
The high rate of E-cigarette use observed is consistent with recent articles highlighting increased E-cigarette use in the general population. The
current longitudinal findings raise doubts concerning the usefulness of E-cigarettes for facilitating smoking cessation among patients with
cancer. Further research is needed to evaluate the safety and efficacy of E-cigarettes as a cessation treatment for patients with cancer. Cancer
2014. © 2014 American Cancer Society.
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ADVERTISEMENT

Highlights
• Kansas state-specific prevalence of cigarette, e-cigarette and dual product use
• Adults who only use e-cigarettes tend to be younger and more affluent than cigarette smokers.
• E-cigarettes are negatively associated with cigarette abstinence.
• Use of e-cigarette and smokeless tobacco as smoking cessation aids is common.
• E-cigarette use is positively associated with cessation behavior, but negatively associated with
cigarette abstinence.

Abstract
Objective
The aim of this study is to describe electronic cigarette use in Kansas adults and its relationship with
cigarette cessation.

Methods
The Kansas Adult Tobacco Survey (ATS) is a 2012–2013 phone survey of non-institutionalized Kansas
adults (N = 9656). The ATS was analyzed to create a profile of cigarette and e-cigarette users, and
demonstrate associations between e-cigarette use and cigarette cessation attempts and cigarette
abstinence.

Results
In 2013, 45% of adult cigarette smokers had tried e-cigarettes and 14% had used e-cigarettes in the past
month. The prevalence of current cigarette smoking was 76.5% among past-month e-cigarette users.
Adults who only use e-cigarettes are younger and more affluent than adults who only smoke cigarettes.
The prevalence of past-month e-cigarette use among smokers who made a quit attempt in the past year is
more than double that of smokers who did not. E-cigarette use was negatively associated with past-month
(aPOR = 0.21, 95% CI: 0.11–0.38) and past-year cigarette abstinence (aPOR = 0.14, 95% CI: 0.10–0.22).

Conclusions
E-cigarette use is common among cigarette smokers. E-cigarette use is more common among smokers
who made a recent quit attempt and many smokers report using smokeless tobacco or e-cigarettes to help
quit. Recent cigarette abstinence, however, is negatively associated with e-cigarette use.

Keywords
Electronic cigarette; E-cigarette; Dual use; Cigarette; Smoking; Quit attempts; Cessation
Corresponding author at: Kansas Department of Health and Environment, Bureau of Health
Promotion, 1000 SW Jackson Street, Suite 230, Topeka, KS 66612, United States.
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Abstract
Background
Graphic warning labels are a tobacco control best practice that is mandated in the US for
cigarettes under the 2009 Family Smoking Prevention and Tobacco Control Act. However,
smokeless tobacco products are not required to carry graphic warning labels, and as of
September 2014, electronic cigarettes in the US carry no warning labels and are aggressively
marketed, including with “reduced harm” or “FDA Approved” messages.

Methods
In this online experiment, 483 US adult non-users of tobacco were randomized to view print
advertisements for moist snuff, snus, and e-cigarettes with either warning labels (current
warning label, graphic warning label) or “endorsements” (a “lower risk” label proposed by a
tobacco company, an “FDA Approved” label) or control (tobacco advertisement with no
label, advertisement for a non-tobacco consumer products). Main outcome measures included
changes in perceived harm, positive attitudes towards, openness to using, and interest in a
free sample of moist snuff, snus, and e-cigarettes.

Results
The graphic warning label increased perceived harm of moist snuff and e-cigarettes. “Lower
risk” and “FDA Approved” labels decreased perceived harm of moist snuff and snus
respectively. Current warning label and graphic warning label significantly lowered positive
attitudes towards e-cigarettes. In this sample of non-users of tobacco, 15% were interested in
a free sample of alternative tobacco products (predominantly e-cigarettes). Proportion of
participants interested in a free sample did not differ significantly across the conditions, but
those interested in a free sample had significantly lower perceptions of harm of
corresponding tobacco products.
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Conclusions
Regulatory agencies should not allow “lower risk” warning labels, which have similar effects
to the “FDA Approved” label, which is prohibited, and should consider implementing graphic
warning labels for smokeless tobacco products and e-cigarettes.

Keywords
Tobacco, Smokeless tobacco, Electronic cigarette, Warning labels, Snus

Background
Tobacco use remains the leading cause of preventable death in the United States [1]. Risks of
tobacco use have been identified [2], and understanding of these risks is one of the main
factors that explains initiation and cessation of tobacco use [3-7].
One of the central approaches to increasing perceived risk of tobacco products has been the
use of warning labels [8]. Most research to date has focused on cigarette warning labels,
specifically graphic warning labels, which have been mandated by law in 63 countries
globally [9]. Graphic warning labels promote cessation behavior [10,11] and are effective in
communicating the harm of cigarettes [8]. In the US, in 2009 the Family Smoking Prevention
and Tobacco Control Act mandated the Food and Drug Administration (FDA) to implement
graphic warning labels on cigarettes, bringing the US closer in alignment to the World Health
Organization’s Framework Convention on Tobacco Control (FCTC) [12] and the European
Commission’s Tobacco Product Directive [13], both of which recommend large pictorial
health warnings. The proposed US graphic warning labels would cover top 50% of both front
and back of cigarette packages, which is consistent with WHO FCTC recommendation of
50% or more of the principal display areas [12], but is less than the recently revised European
Commission’s Tobacco Product Directive (65% of the front and back of the cigarette pack)
[13].
In addition, new warning labels may be developed for tobacco products other than cigarettes.
In recent years, tobacco and e-cigarette companies have been aggressively developing and
promoting new alternative tobacco products, such as electronic cigarettes (e-cigarettes), snus,
and dissolvable tobacco products [14-17]. E-cigarettes are electronic devices generally
consisting of a battery connected to a heater, a mouthpiece, and a chamber containing a
solution of propylene glycol and other chemicals, frequently including nicotine. When the
device is used, the solution is vaporized by the heater, producing an aerosol that is inhaled.
Snus is ground tobacco placed in a porous pouch to be placed between lip and gum to allow
nicotine absorption; snus sold in the US is modeled after a traditional Swedish product which
typically is manufactured so that it contains fewer tobacco-specific nitrosamines
(carcinogens) than other forms of chewing tobacco [18].
Currently, some of these products (smokeless tobacco) carry warning labels, and others (ecigarettes) do not. While graphic warning labels have been mandated by law for cigarettes,
they have not been established for alternative tobacco products, and research on the effects of
graphic warning labels on smokeless tobacco is nascent [19]. There is no research on the
effects of warning labels on e-cigarettes, and the current marketing frequently refers to
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reduced risk. A systematic content analysis of electronic cigarette websites found 95% of
websites made health related claims, such as the statement, “Can’t argue with 4,000 less
chemicals!” [20]. While it has been suggested that e-cigarettes should be promoted as
“reduced harm” alternatives to combustible cigarettes for smokers [21], there are no long
term data on the health effects of e-cigarette use, and widespread promotion may also result
in uptake among non-users of tobacco, which would be inconsistent with harm reduction on a
population level [22]. Warning labels on e-cigarettes might discourage people who do not use
tobacco from starting. We investigated the effects of placing warning labels on e-cigarette
advertising on perceived harm of e-cigarettes among non-users, hypothesizing that any
warning label will increase perceptions of harm of e-cigarettes.
Since 1998, marketing expenditures for smokeless tobacco have increased by 277% [23].
Since 2009, cigarette companies have purchased smokeless tobacco companies, and now sell
both traditional and novel smokeless tobacco products, which are frequently promoted for
temporary use in smoke-free environments [14]. In the United States, smokeless tobacco
products (moist snuff, snus, dissolvables) currently display one of four text warning labels
mandated for smokeless tobacco products:
“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.”
“WARNING: Smokeless tobacco is addictive.”
In 2011, R. J. Reynolds Tobacco Company submitted a Citizen Petition to the US Food and
Drug Administration requesting to change one of the smokeless tobacco warning labels from
“WARNING: This product is not a safe alternative to cigarettes” to “WARNING: No tobacco
product is safe, but this product presents substantially lower risks to health than cigarettes”
[24], linking the warning statement to an implicit endorsement.
In addition, there have been longstanding concerns that tobacco companies might try to use
FDA regulation (and their compliance with it) as a marketing strategy and promote new
tobacco products as meeting the FDA requirements or being “FDA Approved.” Although the
Family Smoking Prevention and Tobacco Control Act explicitly prohibits use of “FDA
Approved” language for marketing of tobacco products, this restriction currently does not
apply to e-cigarettes, which are sometimes advertised as “made in an FDA Approved facility”
[25-28]. The “endorsement” label proposed by R. J. Reynolds may also be interpreted like an
“FDA Approved” label.
To our knowledge, there are currently no studies on the effect of communicating FDA
oversight of tobacco on consumer perceptions of harm of new tobacco products. The R. J.
Reynolds’ proposed “endorsement” label has not been studied empirically, and it might act
equivalently to an “FDA Approved” endorsement. This study compared the label proposed
by R. J. Reynolds to a label stating the product is “FDA Approved.” We hypothesized that
exposure to either of the reduced harm messages would decrease perceived harm of
alternative tobacco products, and that the R. J. Reynolds label would have an effect similar to
the “FDA Approved” label.
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Methods
Participants
Participants were 506 non-users of tobacco recruited by Toluna (www.toluna-group.com), a
survey and market research company, to complete a single online experiment. Participants
were recruited through a variety of online and offline recruitment strategies and responded to
surveys in exchange for cash rewards provided by Toluna. The sample was screened to
include only adults aged 18+ who were not established tobacco users, (e.g., they had not
smoked 100 cigarettes in their entire life, and had not used smokeless tobacco such as
chewing tobacco, snuff, dip, or snus at least 20 times in their entire life). Participants who
reported current (past 30 day) use of any alternative tobacco products (n = 23) were excluded
from further analyses in order to focus on non-users of tobacco. Thus, the final sample
included 483 non-users of tobacco. Among them, 4% had ever tried one of the new and
alternative tobacco products, but not in the past month.
To ensure eligibility of participants, participants had to enter their zip code in the beginning
and end of the survey; those whose zip codes did not match had their session terminated.
Additional procedures for data quality control are described at http://us.tolunagroup.com/toluna-difference/quality/. All participants completed electronic informed consent
forms and all protocols were approved by the Committee on Human Research (the IRB) at
the University of California San Francisco.

Procedure
The experimental procedure is illustrated in Figure 1. Participants began by filling out a
pretest questionnaire comprising demographic questions, measures of past tobacco use and
outcome variables (perceived harm, positive attitudes, and openness to using moist snuff,
snus, and e-cigarettes). They were then randomized to one of six groups: five groups saw
advertisements for alternative tobacco products with either a warning: 1) current warning
label, “Warning: This product is not a safe alternative to cigarettes” (this warning is currently
mandated for smokeless tobacco), 2) graphic warning label (picture of a mouth sore and
words “Warning: This product can cause mouth cancer;” an endorsement: 3) R. J. Reynolds’s
proposed “lower risk” label, “Warning: No tobacco product is safe, but this product presents
substantially lower risks to health than cigarettes,” 4) “FDA Approved” label; 5) an
advertisement for a tobacco product with no warning label, or 6) a control group that saw
advertisements for a non-tobacco consumer products (such as a cell phone or gum) (Figure
1). While the “FDA Approved” label is prohibited for tobacco products currently regulated
by the FDA, this condition was used to facilitate comparison to the prohibited message. In
each experimental condition, participants saw advertisements for three products (presented in
random order to mitigate order effects): moist snuff, snus, and e-cigarettes. For each product,
the advertisement shown was randomly drawn from three advertisements for each type of
alternative tobacco products. Warning labels were added to the bottom of each advertisement
to cover 20% of the total area of the advertisement as required by law for smokeless tobacco
warnings [29]. Following exposure to each advertisement, participants completed outcome
measures (perceived harm, attitudes, and intentions to use this product) in a posttest. Median
time to complete the study was 12 minutes.
Figure 1 Study design and experimental procedure.
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Measures
Demographics and tobacco use
Demographic variables included sex, age, race, annual household income, educational level,
and geographical region. Ever and current (past 30 days) use of alternative tobacco products
was measured for each of five alternative tobacco products: loose leaf, moist snuff, snus,
dissolvables, and electronic cigarettes.

Outcome variables
Perceived harm of tobacco products was measured with two questions: ‘In your opinion, how
harmful is … (moist snuff, snus, e-cigarettes) to general health?’ and ‘In your opinion, to
what extent does … cause cancer?’ reported on 9-point Likert scales ranging from ‘Not at all’
to ‘Extremely.’ The answers to the two questions were averaged to create a perceived harm
scale (Cronbach’s alphas 0.95-0.98) for each of the three products. The positive attitudes
scales comprised four items measured on a 9-point semantic differential scales: “Using (moist
snuff, snus, e-cigarettes) is: good-bad, intelligent-unintelligent, appropriate-not appropriate,
and pleasant-unpleasant” with higher scores indicating more positive attitudes (Cronbach’s
alphas 0.96-0.98). The answers to four questions were averaged. Openness to trying each of
the alternative tobacco products was measured with one item, “How open are you to trying …
(moist snuff, snus, e-cigarettes) in the future?” with answers on 9-point Likert scales ranging
from ‘Not at all open’ to ‘Extremely open.’

Behavioral task - selection of free sample of alternative tobacco products
After the exposure to each advertisement, participants were offered a free sample of
alternative tobacco products and asked to select the brand and flavor. After seeing a moist
snuff advertisement, participants could choose among Copenhagen, Grizzly, or Skoal moist
snuff. After seeing a snus advertisement, participants could choose among Camel snus,
Marlboro snus, and General snus, and after seeing an e-cigarette advertisement, they could
choose among blu, V2, or NJOY e-cigarette. In every case, they could also select “Not
interested in a free sample” option. In the end of the study, the participants were informed
that no samples would actually be mailed to them and that this study did not endorse or
promote tobacco use in any way. This behavioral selection task has been used in prior studies
[30,31].
All products in the same experimental condition bore the same warning label. In the end,
participants were asked to select which warning label they saw on the advertisements, with
choices being “No warning labels,” the text for the four labels (warnings and endorsements)
used in the study, and two additional smokeless tobacco warning labels.

Statistical analyses
All analyses were conducted in IBM SPSS version 21. To examine the effects of individual
warning labels on changes in perceived harm we used general linear models (GLM) with time
as within-subject factor and warning label condition as between-subject factor. Interactions
between time and condition were examined to determine whether any significant omnibus
differences over time by condition were present. In addition, we explored pre-post differences
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within each condition in order to determine which conditions exhibited the strongest
differences between the pretest and posttest measurements. Multiple paired comparisons of
cell means featured p-value adjustment via Tukey’s honestly significant difference (HSD)
procedure to maintain a nominal alpha of .05.

Results
Description of the sample
The national sample of 483 non-users of tobacco was 44.1% male, mean age was 47 years.
There were no significant differences in participant characteristics between experimental
conditions (Table 1). Levels of outcome variables (perceived harm, attitudes, and openness to
using moist snuff, snus, and e-cigarettes) measured at pretest are presented in Table 2.
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Table 1 Participant demographic characteristics for the total sample and for each (randomly assigned) experimental group
Characteristic

N

%

No Warning Label Current Warning Label
(n = 75),%
(n = 74),%

Gender
Male
206 44.1 45.0
38.5
Female
249 55.9 55.0
61.5
Age, years
18-29
70
17.2 13.8
16.7
30-44
127 27.3 31.3
32.1
45-59
134 28.8 28.7
19.2
60+
124 26.7 26.3
32.1
Race
White
232 53.0 55.0
46.2
Black or African American
94
20.1 13.8
25.6
American Indian or Alaska Native
12
2.7
3.8
3.8
Asian
91
18.6 23.8
16.7
Native Hawaiian or Pacific Islander 3
0.8
0.0
2.6
Multiple Races
21
4.3
2.5
5.1
Unknown
2
0.4
1.3
0.0
Education
High school or less
81
19.7 15.0
20.5
Some college
91
21.9 22.5
20.5
Bachelor’s degree or higher
283 58.4 62.5
59.0
Annual Household Income (thousand USD)
<25
109 24.6 28.7
33.3
25-59.9
181 40.0 40.0
32.1
>60
165 35.4 31.3
34.6
Region
Northeast
76
16.4 18.8
12.8
Midwest
90
20.5 20.0
25.6
South
172 37.5 37.5
33.3
West
117 25.7 23.8
28.2
Note: No significant differences were found between conditions on participant characteristics.
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Lower risks Warning
Label (n = 75),%

FDA Approved Warning Graphic Warning
Control
Label (n = 79),%
Label (n = 76),% (n = 76),%

39.2
60.8

48.8
51.2

50.0
50.0

42.5
57.5

15.2
27.8
32.9
24.1

22.6
20.2
27.4
29.8

15.9
29.3
26.8
28.0

18.8
23.8
37.5
20.0

57.0
24.1
2.5
12.7
0.0
3.8
0.0

57.1
14.3
2.4
19.0
1.2
6.0
0.0

53.7
20.7
1.2
19.5
1.2
3.7
0.0

48.8
22.5
2.5
20.0
0.0
5.0
1.3

21.5
21.5
57.0

16.7
25.0
58.3

20.7
24.4
54.9

23.8
17.5
58.8

19.0
41.8
39.2

25.0
39.3
35.7

19.5
47.6
32.9

22.5
38.8
38.8

19.0
26.6
29.1
25.3

14.3
20.2
46.4
19.0

13.4
18.3
41.5
26.8

20.0
12.5
36.3
31.3

Table 2 Mean (SD) levels of perceived harm, positive attitudes, and openness to trying
alternative tobacco products at pretest
Positive attitudes
Openness to trying
Perceived harm
7.13 (2.59)
1.72 (1.50)
1.08 (0.57)
Moist snuff
7.35 (2.13)
1.88 (1.62)
1.08 (0.50)
Snus
1.34 (1.20)
4.91 (2.82)
3.47 (2.59)
E-cigarettes
Note: All measures were on 1–9 scales with higher scores indicating greater perceived harm, more positive
attitudes, and greater openness to using the product.

There were no significant differences on the levels of outcome variables at pretest based on
gender, age, education, income, and geographical region, with the following exceptions.
Women perceived e-cigarettes as more harmful than men did (5.2 vs. 4.5, t(450) = 2.60, p <
.05). Among age groups, 18–29 year olds were significantly more open to trying e-cigarettes
in the future than those 60 years old or older (1.66 vs. 1.08, F(3, 468) = 4.02, p < .01). In
terms of geographical region, participants from the West perceived e-cigarettes as
significantly more harmful than did participants from the Northeast (5.57 vs. 4.17, F(3, 476)
= 4.23, p < .01).

Effect of warning labels on changes in perceived harm
The GLM analyses on the effects of warning labels on changes in perceived harm for
different tobacco products revealed significant time by group interactions for moist snuff
(F(5, 473) = 2.54, p < .05) and e-cigarettes (F(5, 474) = 3.38, p < .01). There was no
significant time by group interaction for snus (F(5, 471) = 0.49, p = .78).
Table 3 presents the differences in perceived harm from pretest to posttest. Seeing the
advertisements with the current warning label increased perceived harm of e-cigarettes (d =
24). Exposure to graphic warning labels increased perceived harm of moist snuff (d = 0.27)
and e-cigarettes (d = 0.54). Seeing the advertisement with “lower risk” label significantly
lowered perceived harm of moist snuff (d = −0.24) and the “FDA Approved” label decreased
perceived risk of snus (d = −0.25). The changes in perceived harm are represented graphically
in Figure 2.
Table 3 Effect of different warning labels and endorsements on perceived harm of
tobacco products
Moist snuff
Snus
E-cigarettes
Pretest Posttest
d
Pretest Posttest
d
Pretest Posttest
d
7.26
0.10
7.29
7.16
−0.09
5.51
5.96
0.24*
Current WL
7.08
7.57
0.27*
7.54
7.56
0.01
4.33
5.67
0.54*
Graphic WL
6.86
6.96
−0.24* 7.13
“Lower risks”
7.47
6.89
−0.12
4.81
5.15
0.15
7.30
7.45
0.07
7.44
6.98
−0.25* 5.15
“FDA Approved”
5.24
0.04
7.26
7.59
0.13
7.32
7.20
−0.05
5.08
5.20
0.05
No Label
Control Advertisement
6.78
7.31
0.20
7.37
7.27
−0.04
4.56
4.94
0.19
*p < .05 (Significant differences from pretest to posttest, multivariate simple effects of time based on the
linearly independent pairwise comparisons among the estimated marginal means).
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Figure 2 Changes in perceived harm from pretest to posttest for cigarettes, snus,
electronic cigarettes and moist snuff by warning label condition. Note: Perceived harm
was measured on a 9-point scale, with answers ranging from 1 – Not at all harmful to 9 –
Extremely harmful.

Effect of warning labels on changes in positive attitudes towards alternative
tobacco products
The GLM analyses for the effects of various labels on changes in positive attitudes towards
alternative tobacco products showed no significant time by condition interactions for all three
products: moist snuff (F(5, 465) = .402, p = .85), snus (F(5, 464) = .285, p = .92), and ecigarettes (F(5, 467) = .736, p = .58).
For specific conditions (Table 4), advertisements with current warning label (d = −0.28) or
graphic warning label (d = −0.26) decreased positive attitudes towards e-cigarettes
significantly (this is a desired effect).
Table 4 Effect of different warning labels and endorsements on positive attitudes
towards alternative tobacco products
Moist snuff
Snus
E-cigarettes
Pretest Posttest
d
Pretest Posttest
d
Pretest Posttest
d
1.88
−0.02 1.93
Current WL
1.90
2.02
0.07
3.06
2.67
−0.28*
1.74
−0.03 1.84
Graphic WL
1.77
1.85
0.00
3.48
3.02
−0.26*
1.72
−0.04 2.05
“Lower risks”
1.76
2.03
−0.03 3.68
3.56
−0.09
1.75
1.60
−0.18 1.87
“FDA Approved”
2.04
0.12
3.44
3.14
−0.20
1.45
1.51
0.09
1.72
1.76
0.03
3.39
3.11
−0.15
No Label
Control Advertisement
1.67
1.69
0.01
1.88
1.83
−0.03 3.78
3.69
−0.07
*p < .05 (Significant differences from pretest to posttest, multivariate simple effects of time based on the
linearly independent pairwise comparisons among the estimated marginal means).

Effect of warning labels on changes in openness to trying alternative tobacco
products
For openness to trying alternative tobacco products, there were no significant time by
condition interactions for all three product: moist snuff (F(5, 462) =1.84, p = .10), snus (F(5,
459) =1.40, p = .22), and e-cigarettes (F(5, 462) = 1.57, p = .17).
Openness to trying moist snuff went up in every condition (including control) with the
exception of “lower risk” and no label condition where increases were not statistically
significant (Table 5). For snus, openness increased in all but “lower risk” condition. For ecigarettes, openness significantly increased in every condition except the graphic warning
label and “FDA-approved” conditions.
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Table 5 Effect of different warning labels and endorsements on openness to trying
alternative tobacco products
Snus
E-cigarettes
Moist snuff
Pretest Posttest
d
Pretest Posttest
d
Pretest Posttest
Current WL
1.12
1.72
1.88
0.38*
1.08
1.75
0.39* 1.12
Graphic WL
1.00
1.70
1.44
0.33*
1.03
1.34
0.29* 1.54
“Lower risks”
1.12
1.31
0.19
1.14
1.33
0.18
1.40
2.18
“FDA Approved”
1.07
1.33
0.29*
1.15
1.47
0.26* 1.40
1.62
1.71
1.10
1.35
0.20
1.05
1.55
0.36* 1.15
No Label
Control Advertisement
1.07
1.48
0.30*
1.05
1.33
0.24* 1.42
1.85
*p < .05 (Significant differences from pretest to posttest, multivariate simple effects of time based
linearly independent pairwise comparisons among the estimated marginal means).

d
0.37*
0.09
0.38*
0.14
0.42*
0.24*
on the

Behavioral sample selection
Overall, 14.9% (71) of participants were interested in receiving a free sample of alternative
tobacco products, specifically, moist snuff (5.5%), snus (7.5%), and e-cigarettes (13.9%).
There were no significant differences across conditions in the proportion of people interested
in a free sample (χ2(5) = 1.95, p = .85). People who were interested in receiving a free sample
of alternative tobacco products had significantly lower perceptions of harm of corresponding
tobacco products (measured at posttest) than those not interested in a free sample.
Specifically, those interested in a free sample of moist snuff (Mint) had lower perceived harm
of moist snuff (Mint = 6.4) compared to those not interested (Mnot = 7.4; t(472) = 2.37, p <
.05), for snus, Mint = 6.1 vs. Mnot = 7.2 (t(463) = 2.74, p < .01), and for e-cigarettes Mint =
3.8 vs. Mnot = 5.6 (t(97.3) = 5.79, p < .001). Unequal variance t-tests were used for ecigarettes [32].

Recall of warning labels
Correct recall of warning label differed by condition (χ2(5) = 33.48, p < .001), the highest
recall being in “lower risks” (83.5%) and graphic warning label (80.2%) conditions, followed
by control (correct recall of no warning label, 78.7%), then by current warning label (75.3%),
“FDA Approved” (64.3%), and no warning label (47.1%). Only 2.5% of participants
indicated seeing labels that were not used in the study.

Discussion
To our knowledge, this research is the first to examine effects of an “FDA Approved” label
and “lower risk” label for alternative tobacco products. Seeing advertisements with “FDA
Approved” label significantly decreased perceived harm of snus among non-users of tobacco.
Seeing advertisements with a “lower risk” warning label proposed by the R.J. Reynolds
tobacco company (“Warning: No tobacco product is safe, but this product presents
substantially lower risks to health than cigarettes”) significantly decreased perceived harm of
moist snuff, the traditional smokeless tobacco product. This suggests that the endorsement
label suggested by R.J. Reynolds may function similarly to the “FDA Approved” label, which
is prohibited, decreasing perceived harm of tobacco products. Research using previously
secret internal tobacco industry documents revealed that some tobacco companies have
supported governmental regulation of tobacco as a strategy to improve their public image
[33]. In doing so, tobacco companies framed tobacco use as an individual choice and
portrayed themselves as responsible manufacturers of risky products [34]. The fact that the
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new warning label for smokeless tobacco proposed by R. J. Reynolds lowered perceptions of
harm of moist snuff among non-users of tobacco indicates that this warning label applied to
traditional smokeless tobacco (which has a relatively high level of perceived harm to begin
with) can significantly lower perceptions of harm. Some argue that depicting smokeless and
alternative tobacco products as less harmful than smoking will encourage smokers who
cannot quit to switch to less dangerous tobacco products and avoid the worst health
consequences of cigarette smoking [35,36]. However, endorsing alternative tobacco products
as less harmful might encourage initiation in youth or non-users, relapse in former smokers,
or deter smokers from quitting, thus increasing harm to public health [37]. This study
demonstrates that the “lower risk” warning label also leads to perceptions of lower risk
among non-tobacco users. Even though participants in this study were non-smokers and nonusers of smokeless tobacco, over 4% had tried one of the alternative tobacco products, most
frequently e-cigarettes. Our data show that at least some non-smokers are trying and using ecigarettes, and that interest in trying the products was higher among those non-users of
tobacco who had lower perception of harm of these products. This study provides additional
evidence suggesting the FDA should deny the R.J. Reynolds’s petition to replace the current
warning label with a warning label communicating lower risk of smokeless tobacco.
This is also the first study to investigate the effects of warning labels on perceptions of
electronic cigarettes. Placing current warning label used on smokeless tobacco (“Warning:
This product is not a safe alternative to cigarettes”) or a graphic warning label on e-cigarette
advertisements significantly increased perceived harm of e-cigarettes among non-users of
tobacco products. It should be noted that perceived harm of e-cigarettes increased in all
conditions (although not significantly) with the exception of when participants saw an ecigarette advertisement without a warning label. In early 2014, the FDA proposed a “deeming
rule” [38], extending its regulatory authority to other tobacco products, including electronic
cigarettes. One of the provisions of this rule is to add the warning label to electronic
cigarettes, “WARNING: This product contains nicotine derived from tobacco. Nicotine is an
addictive chemical.” (If the product contains no nicotine, the proposed warning label would
state, ‘This product is derived from tobacco.”) Based on our findings, it is likely that any
warning label on electronic cigarettes would increase perceptions of risk among non-users of
tobacco, and, as such, would be helpful in reducing population-level harm by reducing
interest in the use of the products among non-users of tobacco.
Given the current lack of evidence about the long-term health effects of e-cigarettes, warning
labels could also communicate the uncertainty about health effects of e-cigarettes; future
studies should examine the effects of these types of warning labels on perceived harm.
It is worth noting that although participants were non-users of tobacco (who had not smoked
more than 100 cigarettes or used smokeless tobacco more than 20 times in their lifetime),
almost 9% reported trying alternative tobacco products and over 4% were current (past 30
days) users (those current users were excluded from the study). E-cigarettes were used the
most frequently with 5.3% reporting ever use and 3.4% reporting past month use, followed
by snus (ever use 2.8%, past 30 days 1.0%) and moist snuff (ever use 2.6%, past 30 days
1.4%). These e-cigarette trial numbers are higher than those reported previously. In 2010,
0.8% of never-smokers ever tried and 0.3% reported past month use of e-cigarettes [39];
another report indicated 1.2% ever use among never smokers [40]. It appears that as
electronic cigarettes are becoming more visible in the society, more non-smokers may be
trying and using them.
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We also examined effects of warning labels on attitudes and behavioral intentions and found
little effect of specific warning labels on those variables. The only significant change across
all conditions and all three products was that participants who saw either the current warning
label or the graphic warning label significantly decreased positive attitudes towards ecigarettes. These significant changes occurred in the same conditions that exhibited
significant increase in perceived harm of e-cigarettes, suggesting that increase in perceived
harm could possibly be responsible for decrease in positive attitudes towards e-cigarettes.
Openness to trying alternative tobacco products increased from pretest to posttest across
every condition (significantly in over half the conditions) for all three products. Because the
openness increased in every condition, even in control conditions where participants did not
see advertisements for tobacco products, it is likely that this increase is an effect of a repeated
testing. This finding is in line with a previous study (with a nationally representative sample
of smokers) where openness to trying snus increased across all conditions [31]. It should also
be noted that even with a slight increase in openness, participants predominantly remained
“not at all open” at posttest, because the initial openness was so low, with most participants
selecting the lowest possible option on the openness scale.
Although we did not measure actual behavior (e.g., tobacco use) in this study, we asked
participants to select a free sample of the product and 14.9% of participants were interested in
a free sample. There was no difference across the warning labels conditions, but overall, nonusers of tobacco who wished to receive a free sample of alternative tobacco product held
significantly lower perceptions of harm of these products than those who opted out of
receiving free samples. Thus, perceived harm is related to potential behavior (trying the
product), the finding that is in line with past research [10].
Recall for warning labels was different across the conditions, with highest recall for graphic
warning labels. It should be noted that recall was only measured for the verbal portion –
participants had to select among several textual warnings rather than indicate that they saw a
graphic warning label. If we asked whether participant saw a graphic warning label, the recall
might have been even higher. Low recall of “FDA Approved” label could be explained by the
fact that people do not perceive it as ‘warning.’
Limitations of this study include that it was a non-probability-based sample; however, the
sample was drawn from a diverse sample of non-users of tobacco in the United States with
heterogeneous demographics. Our sample was more educated (with 58% of participants being
college educated) as compared to the educational levels reported by the US census (29% of
adult population in general, including tobacco users and non-users, being college educated)
[41] and the 2012 NHIS (31% of non-smokers being college-educated) [42]. Although we did
have a sizable proportion of lower educated participants and education was not related to our
main outcome variables, the characteristics of the sample might suggest the study results may
limit the generalizability of the study to more educated populations.
Self-reported measures of perceived harm, attitudes, and openness to trying tobacco products
might have been subject to social desirability bias, resulting in the high ratings of perceived
harm and low attitudes and openness levels that we observed in this study, underestimating
the effects of “lower risk” and “FDA Approved” labels. While the increase in perceived harm
of alternative tobacco products was unambiguous for the current and graphic warning labels,
the “lower risk” and “FDA Approved” label conditions showed weaker effects, so larger
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samples may be needed to obtain stable and more conclusive estimates of these smaller
effects. Future studies should take these issues into account.

Conclusions
In conclusion, this study provides the first evidence against allowing “reduced harm” or
“lower risk” labels on alternative tobacco products. While further data should be collected to
validate our results, our findings provide initial evidence that endorsements such as the one
proposed by RJ Reynolds may have similar effects to the prohibited “FDA Approved” label.
Warning labels may be an effective way to decrease interest in e-cigarettes among non-users
of tobacco. Regulatory agencies should consider implementing graphic warning labels for
smokeless tobacco and investigate use of warning labels for e-cigarettes.
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The authors report that exposure of human lung epithelial cells to e-cigarette liquids promotes IL-6 production and rhinovirus
infection. The effects were enhanced in the presence of nicotine. Based on these observations the authors conclude that the
inhalation of e-liquids with or without nicotine may have deleterious health effects on the lung [1].

Vapors

ADVERTISEMENT

The obvious question raised by this study is the translation of the cell culture experiments to the inhalation of e-liquid vapor.
This is an important point because the conclusions of the present study may have a major impact on the assessment and
regulation of e-cigarettes.
To tentatively address this issue, a survey has been carried out in two pertinent German internet forums:
E-Rauchen-Forum (ERF):
http://www.e-rauchen-foru...
Dampfertreff-Forum (DTF):
http://www.dampfertreff.d...
Most of the active members of these forums use high-performance second and third generation devices. The survey was
limited to users who had reduced their tobacco consumption by ≥95% since at least two months. They were asked to vote for
one of the following statements (here translated to English):
Since I have been switching to e-cigarettes the frequency of airway infections is
o reduced o not markedly changed o increased
Participants were explicitly requested to restrict their answers to the common cold and disregard potential effects on other
types of infections or related lung diseases such as asthma or COPD. Besides simple voting, participants had the possibility to
report their experience verbally in the respective threads of the forums, which are publicly accessible (in German language).
The survey was started September 24, 2014. The data presented reflect the state on September 26, 2 p.m. CET.
At this time point, 307 votes had been received. Of those 207 (67.4%) reported on reduced frequency, 89 (29.0%) observed
no changes and 11 (3.6%) noticed an increased incidence of airway infections. Many users voting for reduced incidence
verbally reported dramatic reductions of both frequency and severity of infections. On the other hand, most of the participants
who had not seen any changes said that they did not considerably suffer from airway infections while still smoking and that

835

http://www.plosone.org/annotation/listThread.action?root=81975

1/3

26/9/2014

PLOS ONE : accelerating the publication of peer-reviewed science

this condition has remained unchanged after switching to e-cigarettes.
The survey is relatively small, relies on self-evaluation of the participants, and was not controlled for potentially relevant
parameters such as time elapsed since switching or associated changes in lifestyle. Nevertheless the data are very clear and
strongly suggest that switching from smoking to the inhalation of e-liquids does not increase but rather decreases the
frequency of airway infections. This result is not particularly surprising in view of the well known immune suppressive effects
of tobacco smoking, resulting in increased susceptibility of smokers to infections of the respiratory tract [2]. The data provide
further evidence for the health benefits associated with the switch from tobacco smoking to vaping reported previously [3].
Obviously, the data do not allow judging the effects of e-liquid inhalation compared to breathing clean air. However, as ecigarettes are almost exclusively used by former smokers as an alternative to tobacco cigarettes, the effects of e-liquids on
non-smokers are irrelevant.
The result of this survey indicates that the cell culture model used by Wu et al. does not reflect the consequences of e-liquid
inhalation by humans. Presumably incubation of lung epithelial cells for up to 48 hours with e-liquids does not adequately
mimic the effects of inhaled vapor. Moreover, the authors were apparently mistaken about the final nicotine concentrations in
their experiments. According to the Material and Methods section of their paper, cells were incubated with up to 0.3% (v/v) of
liquid containing 18 mg of nicotine per ml. Though not explicitly stated in the manuscript, this dilution would result in 54 µg/ml
final. The authors state "the final nicotine concentrations were within the serum nicotine range of e-cigarette users." However,
a serum nicotine concentration of 54 µg/ml is far above the lethal threshold of 2-4 µg/ml [4]. Concentrations of 20 ng/ml or less
were measured in plasma or serum of volunteers upon inhalation of nicotine containing e-liquids [5, 6]. Thus, the nicotine
concentrations applied by Wu et al. are three orders of magnitude higher than typical nicotine plasma levels.
In summary, the reported experience of e-cigarette users indicates that the switch from smoking to vaping does not increase
the incidence of airway infections. Instead, most users, who had frequently suffered from severe infections while smoking,
reported on substantial improvement. In view of this result and the widely documented health benefits associated with the
switch from tobacco products to e-cigarettes [3], lung specialists should not unsettle their patients. Rather, they should
motivate smokers unable to quit otherwise to take advantage of a comparably harmless way of nicotine consumption.
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Abstract
Background/Objective: The use of electronic cigarettes (e-cigarettes) is rapidly increasing in the United States, especially
among young people since e-cigarettes have been perceived as a safer alternative to conventional tobacco cigarettes.
However, the scientific evidence regarding the human health effects of e-cigarettes on the lung is extremely limited. The
major goal of our current study is to determine if e-cigarette use alters human young subject airway epithelial functions
such as inflammatory response and innate immune defense against respiratory viral (i.e., human rhinovirus, HRV) infection.
Methodology/Main Results: We examined the effects of e-cigarette liquid (e-liquid) on pro-inflammatory cytokine (e.g., IL-6)
production, HRV infection and host defense molecules (e.g., short palate, lung, and nasal epithelium clone 1, SPLUNC1) in
primary human airway epithelial cells from young healthy non-smokers. Additionally, we examined the role of SPLUNC1 in
lung defense against HRV infection using a SPLUNC1 knockout mouse model. We found that nicotine-free e-liquid
promoted IL-6 production and HRV infection. Addition of nicotine into e-liquid further amplified the effects of nicotine-free
e-liquid. Moreover, SPLUNC1 deficiency in mice significantly increased lung HRV loads. E-liquid inhibited SPLUNC1
expression in primary human airway epithelial cells. These findings strongly suggest the deleterious health effects of ecigarettes in the airways of young people. Our data will guide future studies to evaluate the impact of e-cigarettes on lung
health in human populations, and help inform the public about potential health risks of e-cigarettes.
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provoke acute exacerbations of lower airway diseases such as
asthma and chronic obstructive pulmonary disease (COPD) [14].
Pro-inflammatory cytokine IL-6 is correlated to the levels of
tobacco cigarette smoke exposure and contributes to acute lung
inflammation in tobacco cigarette smokers [15,16]. More importantly, IL-6 plays an important role in the progression of COPD
severity. For example, increased sputum IL-6 levels have been
found in COPD smokers, particularly during virus-induced
exacerbations [17–19].
To date, whether e-cigarettes share some of the adverse effects
of tobacco cigarettes remains unclear. Studies by the Food and
Drug Administration (FDA) show that e-cigarette vapor contains
some of the same toxic chemicals as tobacco cigarettes [20]. Ecigarette vapor produces small particles that are similar to those
contained in tobacco cigarette smoke and able to deposit on
airway epithelium [21]. A short exposure to propylene glycol, the
primary ingredient in the majority of e-liquid and e-cigarette
cartridges, may cause acute upper airway irritation in human nonsmokers [22]. E-cigarettes have also been shown to induce
carcinogenicity-related gene expression and transformation of
immortalized human bronchial epithelial cells in a similar way to
tobacco cigarettes [23]. However, there is essentially no data
describing the effects of e-cigarettes on human airway epithelial

Introduction
Electronic cigarettes (e-cigarettes) are battery-operated devices
that heat up e-cigarette liquid (e-liquid) without or with nicotine
and turn it into an inhalable vapor. Perceived as a safer alternative
to conventional tobacco cigarettes, the use of e-cigarettes has
increased rapidly in the United States (U.S.). Despite banning ecigarette sales to minors in some U.S. states, e-cigarettes can be
purchased in bordering states or via the Internet [1]. As a result, a
notable proportion of adolescents and young adults who had never
smoked tobacco cigarettes have used e-cigarettes. About 1.78
million U.S. youth had ever used e-cigarettes as of 2012 [2]. While
e-cigarette manufacturers claim that their products are harmless,
adverse respiratory effects (e.g., cough, wheezing and pneumonia)
have been reported in social media from e-cigarette users [3].
However, the scientific evidence regarding the human health
effects of e-cigarettes on the lung is extremely limited.
Airway epithelial cell is the primary target for any inhaled
environmental agents including tobacco cigarette smoke [4–6].
Tobacco cigarette smoke is well known to cause a wide range of
respiratory problems such as airway inflammation and increased
incidence and severity of respiratory viral infections [7–13].
Human rhinovirus (HRV) is the most common pathogen of acute
infections in upper respiratory tract (e.g., common cold) and can
PLOS ONE | www.plosone.org
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functions such as inflammatory response and innate immune
defense against respiratory viral (i.e., HRV) infections.
In the present study, we hypothesized that e-cigarettes have
detrimental effects on human airway epithelial functions. We
examined the effects of e-liquid on the production of proinflammatory cytokine IL-6, HRV infection and the expression
of host defense molecules (e.g., short palate, lung, and nasal
epithelium clone 1, SPLUNC1) in primary human airway
epithelial cells from young healthy non-smokers. Additionally,
we confirmed the beneficial role of SPLUNC1 in lung defense
against HRV infection using a SPLUNC1 knockout mouse model.

HRV-1B infection in mice
SPLUNC1 knockout (KO) and littermate control wild-type
(WT) mice on the C57BL/6 background were generated as we
previously reported [31]. All mice were bred and housed in
biological resource center under pathogen-free conditions, and
tested to establish that they were virus and M. pulmonis free. All
the animal procedures were approved by the Institutional Animal
Care and Use Committee (IACUC) at National Jewish Health.
SPLUNC1 KO and control mice (8–12 weeks old) were
anesthetized by intra-peritoneal (i.p.) injection of ketamine
(80 mg/kg) and xylazine (10 mg/kg), and intranasally inoculated
with HRV-1B at 56106 pfu/mouse as HRV-1B is the only HRV
that can directly infect mouse lungs [32]. After 24 h, the left lung
was homogenized for examining HRV RNA levels by quantitative
real-time RT-PCR.

Materials and Methods
E-liquid exposure in normal human tracheobronchial
epithelial (hTBE) cells
Normal hTBE cells were isolated from the tracheas and bronchi
of de-identified organ donors (8–10 years old) whose lungs were
not suitable for transplantation and donated for medical research
as described previously [24]. We obtained the donor lungs through
the International Institute for the Advancement of Medicine
(Edison, NJ) and the National Disease Research Interchange
(Philadelphia, PA). Our collection of hTBE cells was approved by
the Institutional Review Board (IRB) of National Jewish Health.
Briefly, tracheas and bronchi were cut into small pieces and
digested with ice-cold DMEM supplemented with 0.2% protease
solution (Sigma-Aldrich, St. Louis, MO) and 16 pen/strep/
amphotericin (HyClone, Thermo Scientific, Logan, UT) overnight
at 4uC. The released cells were cultured in collagen-coated 60 mm
tissue culture dishes containing bronchial epithelial cell growth
medium (BEGM) with supplements (Lonza, Walkersville, MD) at
37uC, 5% CO2. Cells at passage 2 were seeded into 24-well cell
culture plates at 16105 cells/well in BEGM with supplements at
37uC, 5% CO2. At 70280% confluence, cells were treated with
medium, tobacco-flavored e-liquid at various concentrations (0,
0.01, 0.1, 0.3% v/v) without nicotine or with 18 mg/ml of
nicotine (InnoVapor LLC., Boise, ID) for 24 and 48 h. The final
nicotine concentrations were within the serum nicotine range of ecigarette users [25–29]. At the end of culture, cell culture
supernatants were collected to assess cell toxicity by measuring
lactate dehydrogenase (LDH) levels and IL-6 protein levels by
ELISA.

Lactate dehydrogenase (LDH) assay
To quantitate the cytotoxic effects of e-liquid exposure, cell
culture supernatants were subjected to measure LDH levels using
a cytotoxicity detection kit (Roche Diagnostics, Indianapolis, IN)
according to the manufacturer’s instruction. OD value at 450 nm
was measured using a microplate reader. Data were expressed as
the percentage cytotoxicity of cells with various treatments as
compared to medium alone.

ELISA
IL-6 protein levels in cell culture supernatants were determined
by using the Ready-Set-Go Human IL-6 ELISA (eBioscience Inc.,
San Diego, CA) as per the manufacturer’s instruction.

Quantitative real-time RT-PCR
Taqman quantitative real-time RT-PCR was used to detect
HRV RNA [33] and human SPLUNC1 mRNA [34] as described
previously. The specific primers and probes were: HRV (forward:
59-CCTCCGGCCCCTGAAT-39;
reverse:
59GGTCCCATCCCGCAATT-39,
probe:
59-CTAACCTTAAACCTGCAGCCA-39) and human SPLUNC1 (forward
primer, 59-GGGCCTGTTGGGCATTCT-39; reverse primer,
59-CCTCCTCCAGGCTTCAGGAT-39;
probe,
59AAACCTTCCGCTCCTGGA-39). Housekeeping gene GAPDH
in human samples or 18S rRNA in mouse samples was evaluated
as an internal positive control. The comparative cycle of threshold
(DDCt) method was used to demonstrate the relative levels of
target genes.

HRV preparation
HRV-16 and HRV-1B (American Type Culture Collection,
Manassas, VA) were propagated in H1-Hela cells (CRL-1958,
ATCC), purified and titrated as described previously [30].

Statistical analysis
Data are presented as means 6 SEM. One-way analysis of
variance (ANOVA) was used for multiple comparisons, and a
Tukey’s post hoc test was applied where appropriate. Student’s t
test was used when only two groups were compared. A p value,
0.05 was considered significant.

HRV-16 infection in e-liquid-exposed normal hTBE cells
To examine the effects of e-liquid exposure on inflammation
and HRV-16 infection, hTBE cells from young healthy nonsmokers at passage 2 were seeded into 24-well cell culture plates at
16105 cells/well in BEGM with supplements at 37uC, 5% CO2.
At 70280% confluence, cells were pre-treated with medium,
tobacco-flavored e-liquid at an optimized concentration (0.3% v/
v) without nicotine or with 18 mg/ml of nicotine for 24 h. Then,
cells were infected with HRV-16 at 104 TCID50/well or PBS
(control) for additional 6 and 24 h. At the end of culture, cell
culture supernatants were collected to measure IL-6 protein levels
by ELISA. Cells were processed to examine HRV RNA and
human SPLUNC1 mRNA by quantitative real-time RT-PCR.

PLOS ONE | www.plosone.org

Results
E-liquid induces IL-6 production in primary human airway
epithelial cells
LDH release is an indicator of membrane integrity and viability
of cells including airway epithelial cells [35–37]. We measured
LDH levels in cell culture supernatants under various treatment
conditions. Within the physiological nicotine range, e-liquid
exposure did not cause noticeable cytotoxicity at both 24 and
48 h (Figure 1).
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Figure 1. The physiological doses of e-liquid do not decrease primary human airway epithelial cell viability. Normal human
tracheobronchial epithelial cells from young healthy non-smokers were treated with medium (control), e-liquid at various concentrations without
nicotine (NO-NIC) or with 18 mg/ml of nicotine (NIC-18 mg/ml) for 24 h (A) and 48 h (B). Cell toxicity was assessed by measuring lactate
dehydrogenase (LDH) levels in cell culture supernatants. Data (n = 4) are presented as mean 6 SEM.
doi:10.1371/journal.pone.0108342.g001

To determine if e-cigarette use induces inflammation, hTBE
cells from young healthy non-smokers were exposed to e-liquid at
various concentrations (0, 0.01, 0.1, 0.3% v/v) without nicotine or
with 18 mg/ml of nicotine to examine IL-6 production for 24 and
48 h. Exposure to e-liquid without nicotine increased IL-6 protein
levels in a dose-dependent manner at both 24 and 48 h (Figure 2).
Addition of nicotine to e-liquid only marginally enhanced the IL-6
levels. As e-liquid treatment (without and with nicotine) at 0.3% v/
v concentration induced the highest production of IL-6 as early as
24 h, incubation with e-liquid at 0.3% v/v for 24 h was chosen as
the optimized condition for the subsequent experiments in this
study.

experiments where cells were infected with HRV-16 at the dose of
104 TCID50/well. We found that HRV-16 levels were increased at
6 h, and maintained at 24 h, but not at 48 h.
At the time of HRV infection, all the cells reached the similar
confluence (about 902100%). No significant difference in cell
growth (density) was observed during HRV infection period. As
shown in Figure 3A and 3B, cells exposed to tobacco-flavored eliquid (without or with nicotine) had higher levels of HRV load
than unexposed cells at both 6 and 24 h. Compared with nicotinefree e-liquid, addition of nicotine into e-liquid either did not alter
(6 h) or slightly (p.0.05) increased (24 h) HRV load.
Moreover, HRV infection significantly increased IL-6 production at both 6 and 24 h in cells that were pre-exposed to medium
alone or e-liquid without and with nicotine. At 6 h, only e-liquid
with nicotine significantly enhanced HRV-induced IL-6 production as compared to medium-treated and HRV-infected cells
(Figure 4A). However, at 24 h, both e-liquid without nicotine and
with nicotine similarly augmented HRV-induced IL-6 production
(Figure 4B).

E-liquid promotes HRV infection in primary human
airway epithelial cells
To date, there is no data describing the effects of e-cigarette use
on respiratory viral (i.e., HRV) infections in human primary
airway epithelial cells. We infected hTBE cells from young healthy
non-smokers with HRV-16, a major group HRV commonly seen
in human subjects, in the absence or presence of e-liquid pretreatment to examine HRV load and IL-6 production for 6 and
24 h. The dose of 104 TCID50/well for HRV-16 was chosen
based on our previous publication in human lung epithelial cell
cultures [30]. The 6 and 24 h time points were chosen according
to our preliminary time-course (6, 24 and 48 h) optimization

E-liquid inhibits the expression of SPLUNC1, a host
defense molecule against HRV infection
SPLUNC1 has been recognized as an important antimicrobial
protein in airways against various bacterial infections [31,38–42].
Although decreased SPLUNC1 has been reported in the upper

Figure 2. E-liquid induces IL-6 production in primary human airway epithelial cells. Normal human tracheobronchial epithelial cells from
young healthy non-smokers were exposed to medium (control), e-liquid at various concentrations without nicotine (NO-NIC) or with 18 mg/ml of
nicotine (NIC-18 mg/ml) for 24 h (A) and 48 h (B). IL-6 protein levels in cell culture supernatants were measured by ELISA. Data (n = 4) are presented
as means 6 SEM.
doi:10.1371/journal.pone.0108342.g002
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Figure 3. E-liquid promotes human rhinovirus (HRV) infection in primary human airway epithelial cells. Normal human
tracheobronchial epithelial cells from young healthy non-smokers were pre-exposed to medium (control), e-liquid at an optimized concentration
(0.3% v/v) without nicotine (NO-NIC) or with 18 mg/ml of nicotine (NIC-18 mg/ml) for 24 h and then infected with HRV-16 at 104 TCID50/well or PBS
(control) for 6 h (A) and 24 h (B). Viral RNA levels were measured by quantitative real-time RT-PCR. Data (n = 5) are presented as means 6 SEM.
doi:10.1371/journal.pone.0108342.g003

airways of respiratory syncytial virus (RSV)-infected infants [43],
its role in lung defense against HRV infection remains unclear. To
unequivocally determine a role of SPLUNC1 against lung HRV
infection, SPLUNC1 KO mice and littermate controls were
intranasally inoculated with HRV-1B for 24 h. As shown in
Figure 5A, SPLUNC1 KO mice had significantly higher HRV
loads in lung tissue than the control mice. Having shown a
beneficial role of SPLUNC1 in lung defense against HRV
infection, we then examined the impact of e-liquid on SPLUNC1
mRNA expression in hTBE cells from young healthy non-smokers
at 6 h post HRV-16 infection. Compared with medium controls,
SPLUNC1 mRNA expression was significantly reduced by eliquid without nicotine and with nicotine (Figure 5B). This finding
is similar to the previous data that SPLUNC1 is decreased by
tobacco cigarette smoke exposure [44,45].

The research regarding the detrimental health effects of ecigarettes is still in its infancy. Several recent studies have
compared the cytotoxic effects of e-cigarettes vs. conventional
tobacco cigarettes. Their results demonstrate that exposure to ecigarette vapor with nicotine results in far less cytotoxic effects
(e.g., cell viability, cell ultrastructure and pro-inflammatory
cytokines) than exposure to tobacco cigarette smoke in human
lung epithelial cell line, human keratinocyte cell line, rat
cardiomyoblast cell line and murine fibroblast cell line [46–48].
For the first time, we have investigated the adverse effects of ecigarettes without nicotine and with nicotine on airway epithelial
functions by using primary human airway epithelial cells. Our
results have clearly demonstrated that primary human airway
epithelial cells expressed higher IL-6 protein levels upon exposure
to e-liquid even without nicotine. Interestingly, addition of nicotine
into e-liquid slightly enhanced IL-6 production. We also found
that the treatments of e-liquid without nicotine and with nicotine
similarly enhanced production of IL-8, another important proinflammatory cytokine induced by tobacco smoke exposure and/
or HRV infection [49,50]. As pure nicotine has anti-inflammatory
effects in human bronchial epithelial cell cultures [6,51], this mild
pro-inflammatory effect of nicotine in e-liquid might be related to
other factors such as endotoxin contamination during the e-liquid
manufacturing. Future studies using polymyxin B to remove any

Discussion
This is the first study to demonstrate the adverse effects of ecigarettes on primary airway epithelial functions from young
people. Our data suggest that even nicotine-free e-liquid promotes
pro-inflammatory response and HRV infection. Moreover, both eliquid without nicotine and with nicotine inhibits lung innate
immunity (e.g., SPLUNC1) that is involved in lung defense against
HRV infection.

Figure 4. E-liquid enhances human rhinovirus-induced IL-6 production in primary human airway epithelial cells. Normal human
tracheobronchial epithelial cells from young healthy non-smokers were pre-exposed to medium (control), e-liquid at an optimized concentration
(0.3% v/v) without nicotine (NO-NIC) or with 18 mg/ml of nicotine (NIC-18 mg/ml) for 24 h and then infected with HRV-16 at 104 TCID50/well or PBS
(control) for 6 h (A) and 24 h (B). IL-6 protein levels in cell culture supernatants were measured by ELISA. Data (n = 5) are presented as means 6 SEM.
doi:10.1371/journal.pone.0108342.g004
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Figure 5. E-liquid inhibits SPLUNC1, a host defense molecule against human rhinovirus infection, in primary human airway
epithelial cells. (A) SPLUNC1 knockout (KO, n = 5) mice and littermate controls (WT, n = 5) were intranasally inoculated with HRV-1B at 56106 pfu/
mouse for 24 h to examine lung HRV RNA levels by quantitative real-time RT-PCR. Data are presented as means 6 SEM. (B) Normal human
tracheobronchial epithelial cells from young healthy non-smokers were pre-exposed to medium (control), e-liquid at an optimized concentration
(0.3% v/v) without nicotine (NO-NIC) or with 18 mg/ml of nicotine (NIC-18 mg/ml) for 24 h and then infected with HRV-16 at 104 TCID50/well or PBS
(control) for 6 h. SPLUNC1 mRNA levels were measured by quantitative real-time RT-PCR. Data (n = 5) are presented as means 6 SEM.
doi:10.1371/journal.pone.0108342.g005

potential endotoxin in e-liquid with nicotine would help test this
possibility.
Tobacco cigarette smoke-mediated inflammatory responses in
the airways are important in the pathogenesis of smoking-related
lung diseases. IL-6 is one of the important pro-inflammatory
cytokines in COPD smokers, particularly during virus-induced
exacerbations [17–19]. Among various respiratory viruses, HRV is
the most common trigger for exacerbations in COPD smokers
[52–55]. To date, there is no data describing the effects of ecigarettes on respiratory viral (i.e., HRV) infections in human
airways. In the current study, we have disclosed that e-liquid
without nicotine and with nicotine both significantly increased
HRV load in primary human airway epithelial cells, which is
accompanied with enhanced production of HRV-induced IL-6.
This suggests that e-cigarette use may promote respiratory viral
infections and exaggerate airway inflammation in a similar
manner to tobacco cigarette smoking.
How e-cigarettes promote airway epithelial HRV infection
remains unclear. In the current study, for the first time, we have
demonstrated a significant increase of lung HRV load in
SPLUNC1 KO mice compared with wild-type mice. Moreover,
we found that e-liquid without nicotine and with nicotine both
inhibit SPLUNC1 mRNA expression in cultured primary human
airway epithelial cells. Taken together, our findings highlight a
beneficial role of SPLUNC1 in host defense against HRV infection
in airways, and a potential novel mechanism by which e-cigarettes
promote lung HRV infection.
There are several limitations to our present study. First, many ecigarette ingredients (e.g., propylene glycol) have been approved
by the FDA for human consumption as liquid, but their safety as a
vapor for inhalation has not been studied. In our recent pilot
study, we have exposed well-differentiated young hTBE cells at the
air-liquid interface (ALI) culture to tobacco-flavored e-cigarette
vapor by using a cell exposure chamber as reported in our
previous tobacco cigarette smoke research [56–58]. We found that
a 10-min exposure of e-cigarette vapor without nicotine and in

particular with nicotine (18 mg/cartridge) significantly increased
IL-6 protein levels after 24 h. Future research will be pursued to
examine the effects of e-cigarette vapor with various flavors and
nicotine strengths on epithelial functions in the absence or
presence of HRV infection in well-differentiated primary human
airway epithelial cells. Second, the current study focused on the
acute exposure effect of e-liquid on airway epithelial functions.
Repeated exposures to e-liquid or e-cigarette vapor in the absence
or presence of HRV infection in vitro and in vivo will be pursued
to study the chronic effects of e-cigarette use on airway epithelial
functions. Third, as the focus of our current study is to determine
the adverse effects of e-cigarettes on airway epithelial functions, we
did not examine the signaling pathways underlying IL-6 upregulation by e-liquid treatment. Nonetheless, future studies are
warranted to reveal the molecular mechanisms of IL-6 regulation
by e-cigarettes.
In summary, our current study has provided strong data
suggesting the deleterious health effects of e-cigarettes on the lung,
with a particular focus on airway epithelial inflammation and
innate immunity in young people. Our research findings will guide
future studies to evaluate the impact of e-cigarettes on lung health
in human populations, in particular the youth, which will
ultimately help inform the public about potential health risks of
e-cigarettes.
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LATE-BREAKING ABSTRACT: E-cigarette exposure induces pathological
responses that result in lung tissue destruction and airway hyper reactivity in
mice.
P. Geraghty, J. Dabo, I. Garcia-Arcos, N. Cummins, R. Foronjy (New York, United States Of
America)

E-cigarettes emit less particulates and toxins than standard cigarettes but they still expose
users to a multitude of potentially harmful compounds. Given their growing use, there is a
strong public health need to assess the safety and lung effects of e-cigarettes. This study
developed an in vivo model of e-cigarette exposure in A/J mice using a small animal
nebulizer. Cohorts of mice (n=8 per group) were exposed for 1 hour/day, 5 days a week for
4 months to either nebulized PBS, vehicle (50% propylene glycol/50% vegetable glycerin),
e-cigarette liquid (American eLiquid Store) containing 18 mg/ml nicotine in 50%PG/50%
VG or e-cigarette liquid containing 36 mg/ml nicotine in 50% PG/50% VG. Exposure to ecigarette vapor with nicotine increased lung cytokine and protease expression, mucin
staining in the airways, caspase 3/7 activity in the tissue and TUNEL staining in the lung
parenchyma.
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In addition, e-cigarettes induced emphysema and airway hyperreactivity while the vehicle
had no effect.
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Thus, this study shows for the first time that e-cigarette exposure causes asthma and
emphysema in vivo.
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Summary Electronic cigarettes have caused a sharp debate in the public health
community, with some promoting them as a means of harm reduction for tobacco
users and some taking a strong stand against them because of fear of renormalising
smoking behaviour and interrupting tobacco control progress. People with mental
health problems smoke at high rates and e-cigarettes seem a potentially attractive
method of cessation in this population, and their use should be studied carefully.
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Nothing has quite roiled the waters of the anti-smoking
community in the past several years as has the appearance
of electronic cigarettes (e-cigarettes). At almost precisely
the same moment, when a consensus has ﬁnally emerged
that smoked tobacco represents an almost uniquely harmful
threat to public health - it is after all, the world’s leading
preventable cause of death - and when tougher and tougher
anti-smoking measures have penetrated the smokiest of
smoke-ﬁlled rooms (no more smoking in public houses,
even), e-cigarettes have managed to split the public health
community in two: those who view them as a potentially
valuable harm reduction tool to reduce the morbidity and
mortality associated with smoking tobacco on the one side,
and those who view them as a Trojan horse designed to
renormalise smoking behaviour, addict a new generation of
young people to nicotine, and to slow the anti-tobacco
momentum that has gathered slowly but powerfully across
the globe. At this point, the evidence is mixed and not
deﬁnitive. The stakes are high in this argument, and for
people with mental illness, they may be higher still, as the
article by Ratschen1 in this issue points out.

this segment of the population is to make smoking safer.
E-cigarettes represent a much safer alternative than
tobacco, this argument continues, because they remove
what seem to be the most dangerous components in
traditional cigarettes - the hundreds of carcinogens and
other toxins produced by tobacco that are presumably
responsible for cancers of the aerodigestive tract, emphysema,
heart disease and the long list of other maladies that
cigarettes cause. E-cigarettes satisfy the craving for nicotine
without the other toxins that tobacco products contain:
hence, harm reduction.
On the other side of the argument are those who view
e-cigarettes as a real threat to the progress that has been
made in the past few years in decreasing tobacco use. In
cities such as New York, aggressive measures to raise
cigarette prices to as much as US$12.50 (nearly £7.50) per
pack, to severely limit public smoking (including a ban on
tobacco use in parks and on beaches), and to raise the legal
age for purchase of cigarettes to 21 years have driven
smoking rates down to just 14% of the population. This is a
remarkable achievement and has doubtless saved lives, and
many who have worked hard to secure these successes
oppose widespread e-cigarette use. In fact, the local New
York City government recently voted to include e-cigarettes
in the general ban on smoking in public places. Advocates
for this position make a two-pronged argument. First, they
feel that widespread use of e-cigarettes, many of which look
almost identical to traditional tobacco cigarettes, will
renormalise smoking behaviour, particularly among young
people, by creating a glamorous image associated with use of

The two sides of the argument
The argument from the harm reduction community
basically states that we must accept the fact that among a
certain percentage of the population, smoking is inevitable,
and the only thing that we can do as health advocates for
{
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the electronic devices. This will threaten tobacco control
activities that have successfully convinced people that
smoking is a socially unacceptable and undesirable
behaviour. The second component to this argument holds
that e-cigarettes in fact might remove incentives to quit
tobacco, because they will allow smokers to bridge their use
of tobacco at home and in private with electronically
delivered nicotine while in public or at work. The
proliferation of e-cigarettes could provide further excuses
for governments not to implement measures such as those
used in New York City and elsewhere and to delay or avoid
full implementation of the Framework Convention on
Tobacco Control. The Framework Convention on Tobacco
Control has been endorsed by most governments in the
world, although its full and speciﬁc provisions have been
implemented by relatively few countries.
At this point, where does the balance of the evidence
stand, with those opposed to e-cigarettes or with those who
view them as potentially helpful in reducing disease from
tobacco use?

than creation of a therapy to lower harm from tobacco use.
To be sure, local advocates for unrestricted e-cigarette use
always testify that they have used them to reduce their
tobacco dependency, but one suspects that this is just a
clever strategy by which companies seek to eat their cake
and have it too.
If there were ever an industry that does not deserve the
beneﬁt of the doubt when it comes to protecting or
promoting the public’s health, it is the tobacco industry,
and one notes with alarm that Big Tobacco has moved
quickly into the e-cigarette market. Reynolds, Lorillard,
British American Tobacco and Altria (i.e. Phillip Morris)
have all taken major stakes in e-cigarette manufacturing.
However, just because e-cigarette manufacturers are
primarily interested in selling nicotine addiction does not
mean that careful use of their product might not have some
beneﬁt for smokers, and that is the question before us.

Long-term safety of e-cigarettes
Before e-cigarettes can be endorsed or even studied on a
large scale as harm reduction devices, basic questions about
their safety should be answered. Although registration in
the USA as drugs or drug delivery devices would have
subjected them to the ‘safe and effective’ standard, the US
FDA does have some authority to regulate them as tobacco
products. Indeed, the agency recently announced its
intention to do so. Evidence about the safety of e-cigarettes
to date is scant and mixed. Nicotine is a highly addictive
substance, so once people begin to use e-cigarettes they
may ﬁnd it difﬁcult to stop. A recent study suggested
that e-cigarette use may decline over time, although
patterns of e-cigarette use seem to be affected by prior or
current tobacco consumption.3
Although it is likely that nicotine is not a carcinogen in
and of itself,4 there is abundant evidence that nicotine has
substantial effects on many organ systems, and the long-term
effects of nicotine must be studied. At present, no long-term
studies have been done, and such research is sorely needed.
As the current draft guidance from the UK’s National
Institute For Health And Care Excellence (NICE) states,
‘there is no evidence on the long-term safety of e-cigarettes,
whether used alone or with concurrent cigarette smoking’.5
Reﬂecting this, the European Parliament has gone quite a bit
further than the US government, and sales and advertising
are quite restricted in the European Union. Legislation
passed in the European Parliament in 2014 bans e-cigarette
advertising, regulates the nicotine content in the devices
and requires graphic warning labels on packaging. These
restrictions are scheduled to go into effect in 2016.
Although most studies that have examined the effect of
smoking on the lungs have used ‘whole’ tobacco smoke,
there are some reports that examine the effects of nicotine
alone. A recent paper by Maouche and colleagues in France
demonstrated that chronic nicotine exposure in mice was
associated with defects in mucus transport that mimicked
changes found in patients with chronic obstructive
pulmonary disease and cystic ﬁbrosis.6 Moreover, the effects
of nicotine on the developing lung can be profound. A
recent study demonstrated that germline epigenetic
changes induced by perinatal nicotine exposure were
associated with the development of asthma-like responses

Electronic cigarettes as a harm reduction device
Harm reduction is a strategy that rests on the belief or
understanding that certain unhealthy behaviours will never
be eliminated and the goal should move to reducing bad
effects that accompany these behaviours. This strategy has
been advocated most notably and effectively in relation to
intravenous drug use and the risk of HIV infection, and
indeed this approach has achieved some success.2 The use of
needle exchange programmes to reduce the transmission of
HIV infection is supported by good evidence. In addition,
fears that provision of free syringes would lead to increased
drug use have not been substantiated by experience. By
extension, use of e-cigarettes could reduce harmful effects
of tobacco without encouraging use generally. Up to now,
harm reduction from smoking cigarettes has been limited
primarily to the use of products such as smokeless tobacco,
and there is no signiﬁcant evidence that these products have
provided any public health beneﬁt. Could e-cigarettes be
more effective?
Notably, e-cigarette manufacturers have chosen not to
develop and market their products primarily as smoking
cessation or harm reduction devices, although they could
have done so. In 2009, the United States Food and Drug
Administration (FDA) announced that it would attempt to
regulate e-cigarettes as medical devices, which would have
forced manufacturers to demonstrate that e-cigarettes were
safe and effective in harm reduction. The FDA was then
sued successfully by a group of manufacturers who said that
e-cigarettes were speciﬁcally not drugs, drug delivery
systems or drug device combinations, and that they
should be regulated instead as tobacco products. Thus,
given the chance to develop their products as health related
or medically useful devices, manufacturers chose not to.
E-cigarette advertising campaigns developed subsequently
have positioned these devices as variously glamorous,
sophisticated, sexually attractive, or macho, but never as
therapeutic or designed to reduce harm from tobacco.
Thus, the major thrust of the industry’s efforts has been the
development of a new market in nicotine addiction rather
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in the lungs of several generations of mice,7 and prior work
has shown that nicotine has signiﬁcant effects on fetal lung
development.7-12 The relevance of these studies in humans
is unclear, but it seems cavalier at this point to say that
there is no risk to the lungs from chronic nicotine exposure.
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Summary Electronic cigarettes (e-cigarettes), have recently been the focus of much
attention and debate. This article attempts to highlight their relevance and potential
importance for mental health settings, with a focus on in-patient units. To do so, the
complexities involved in smoking among people with mental disorder, the debate
surrounding e-cigarettes, and their potential to be utilised as a smoking cessation or
temporary abstinence aid in the context of smoke-free policies and new National
Institute for Health and Care Excellence guidance for smoking cessation in mental
health settings, will be discussed and synthesised below.
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Smoking, smoke-free policies
and mental disorder

persistent failure to support smokers with mental disorders
to equally good standards as smokers without that are too
many and too complex to discuss here in detail and that are
documented elsewhere.8-11
Be that as it may. The recently published Royal College
of Physicians and Royal College of Psychiatrists’ report on
smoking and mental disorder,1 as well as the National
Institute for Health and Care Excellence (NICE) guidance
on smoking cessation in secondary care including mental
health settings2 mark, one would hope and trust, the dawn
of a new area. Mental health trusts are now expected to
provide prompt, comprehensive and evidence-based on-site
support to help smokers quit or maintain temporary
abstinence in completely and strictly smoke-free mental
health settings. It is important to note that this expectation
goes decidedly beyond the standard most mental health
trusts fulﬁl in the context of the smoke-free legislation that
came into force under the Health Act 2006. Although many
mental health trust policies drafted to comply with the Act
stipulate smoke-free trust premises, the reality tends to look
different: although indoor spaces are now, with greater or
lesser success, kept smoke free, it is the norm to see patients
smoke on trust grounds, near entrances, in courtyards or on
balconies, and to observe staff spending time (that could
and should arguably be used for more constructive
purposes) facilitating smoking breaks (or ‘fresh air breaks’,
as they are sometimes called) for in-patients who are
smokers.9,12
Anecdotally, the discontent of staff and patients with
how smoking and not smoking are currently being handled
in many mental health settings appears ubiquitous. Less

The importance of addressing tobacco smoking among
people with mental disorder is now well recognised, and
increased research activity, policy initiatives and widespread
endorsement1-3 raise hopes that, in the UK, progress and
change are underway. As presented in more detail than this
article allows, elsewhere the evidence shows that people
with mental disorder are not only substantially more likely
to smoke, but also smoke more heavily than people without
a mental disorder,4,5 thus consuming over 40% of all
cigarettes smoked in the UK6 - a ﬁgure as staggering as it
is worrying. As one would expect, morbidity and mortality
because of smoking-related conditions, such as cardiovascular
and respiratory disease, are elevated accordingly, adding to
the burden of excess premature deaths and life years lost as
a result of other causes in this disadvantaged population.1
Most worrying, however, is the circumstance that despite
this and the fact that people with mental disorder can be
as motivated to address their smoking as people without,7
smoking remains deeply entrenched in the culture of
mental health settings, and is rarely addressed in clinical
practice - often because of the belief that it fulﬁls
therapeutic functions with regard to certain symptoms of
some mental disorders, and out of reluctance to interfere
with patients’ ‘choice to smoke’ (although the term ‘choice’
in the context of using a substance as addictive as heroin
may arguably be ill chosen). There are other reasons for the
{
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be regulated to ensure that their public health potential
is maximised, while risks are minimised. Reﬂecting these
concerns, e-cigarettes, which are currently licensed under
general product safety regulations, are to be regulated
either by the UK Medicines and Healthcare Product
Regulatory Agency (MHRA) or by the European Union
tobacco products directive in the near future. In the
interim, e-cigarettes remain available to users, while
manufacturers work towards meeting the higher purity
and delivery standards of medicinal product licensing, with
the ﬁrst of these products expected to be available from
the end of 2014. Other areas of concern are summarised and
discussed in detail elsewhere and include arguments referring
to e-cigarettes being a potential gateway into tobacco
smoking, undermining the progressive denormalisation of
smoking in society, and being used by the tobacco industry
to promote cigarettes. At the end of the day and of a debate
that seems to be fuelled with the emotion of strongly held
convictions, however, three facts remain: particularly if
regulated to high product and delivery standards, e-cigarettes
are deﬁnitely far less hazardous than normal cigarettes; they
have the potential to help smokers quit or abstain from
tobacco use; and - in contrast to NRT and other
pharmacotherapy for smoking cessation - they are proving
very popular and acceptable, with their use increasing
dramatically over time and more than 15% of smokers
reporting having tried them.16

clear is what to do about it - and how to fulﬁl the
expectations of the new NICE guidance, which are,
compared with the current status quo, high and, some
would argue, in places short of being accompanied by clear
practice recommendations that would enable trusts to fulﬁl
them in a straightforward manner. Although there is
probably good reason to argue that policies and procedures
to deal with alcohol on in-patient units could be usefully
extrapolated to cover smoking, seeing as both are legal
substances that are not to be consumed on trust premises, it
seems that the comparison or even likening of the two is not
always perceived as wholly intuitive, and so the call for clear
guidance on how to deal with smoking in particular remains.
The problem is that a strong evidence base that would
conﬁdently suggest how best to eliminate smoking and treat
tobacco dependence in mental health in-patient settings
(where no exemptions from the policy are allowed) is
missing. There is some evidence, but it is limited,13-15
sometimes referring to small studies with particular
parameters (such as high secure forensics) and not always
taking into account the complexities some mental health
settings are facing - one size does, as so often, not
necessarily ﬁt all. It also indicates that more research into
effective ways of supporting acutely ill in-patients who
smoke and have mental disorder to quit or temporarily
abstain from smoking is needed, and that existing
approaches need to be tailored and adapted to the setting.2
In short, creative ways of thinking are required, and the
author of this article believes that e-cigarettes could play a
part in it.

E-cigarettes, smoke-free policy
and mental disorder
How could e-cigarettes be of particular value in mental
health settings? Many trusts are currently confronted with
what must feel like a conundrum: there is all the good will
to make mental health settings completely smoke free, to
offer smokers gold standard support, to work towards
closing the gap between smokers with mental disorder and
smokers without by changing the persistent smoking
culture in these settings - and yet, there is not much
wisdom as to how to achieve this. It is true that, generally
speaking, treatments for tobacco dependence that work for
the general population (i.e. a combination of pharmacotherapy and behavioural support) also work for people with
mental illness,18 although certain caveats with regard to the
use of bupropion and varenicline apply.1,18 However, the
evidence supporting this stems from clinical trials that
recruited particular subgroups of smokers with mental
disorder: those who were stable, usually living in the
community (a standard inclusion criterion for research in
this area) and who were, above all, willing to address their
smoking and consent to being part of smoking research in
the ﬁrst place. Every clinician working with people with
mental disorder on acute adult mental health in-patient
units on a daily basis knows that there is a huge difference
between their patients and the recruits in these studies.
Pilot research on in-patient units has demonstrated
that the mantra of offering NRT and specialist smoking
cessation advice in everyday practice results in modest
success rates in terms of service uptake and smoking
cessation or abstinence.14 Nicotine replacement therapy
products, although generally effective and doubling success

E-cigarettes in summary
Electronic cigarettes are devices that deliver nicotine
through a vapour (not smoke) that, apart from the nicotine
itself, contains propylene glycol, glycerine, sometimes ﬂavours
and a range of other by-products of the vaporising process,
but none of the highly toxic components found in tobacco
smoke.16,17 Electronic cigarettes typically resemble a normal
cigarette in appearance (although new types of e-cigarettes
can use different designs), but contain a battery, a cartridge
with a nicotine solution and a heating device that is
triggered by drawing air through the device to produce
vapour. Although the vapour is not as pure as the vapour
created by licensed medical devices (such as the nicotine
replacement therapy (NRT) inhaler), it is evidently much
less hazardous than tobacco smoke, marking e-cigarettes as
devices able to provide nicotine in a way that mimics many
of the behavioural components of smoking, with relatively
minimal risks.16 As nicotine is the addictive substance in
tobacco smoke, but smokers are killed by other toxic
components, the potential beneﬁt of e-cigarettes for
cigarette smokers is obvious and has been described as
vast in terms of improving public health.16 Risks of exposure
to second-hand e-cigarette vapour are yet to be assessed.
However, concerns have been raised with regard to
potential hazards of e-cigarette use, summarised and
discussed comprehensively in a recent publication by
members of the UK Centre for Tobacco and Alcohol
Studies.16 One area of scepticism refers to the lack of data
on the safety of e-cigarettes and to how these devices should
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rooms or outdoors only. Both formal and voluntary patients
could use the devices, through greater acceptability and
popularity perhaps at least partly removing the issue of
voluntary patients continuing tobacco smoking off trust
premises and re-entering the ward smelling of cigarettes,
and perhaps carrying paraphernalia with them. Granted,
not all challenges or potential problems would suddenly
be solved. For example, risk assessments would need
to consider how to handle issues relating to devices that
require regular charging would need to be addressed (perhaps
by prescribing the use of e-cigarettes with non-rechargeable
batteries only?), or how to address any potential ﬁre risks.
Commissioning of (licensed) products along the lines of
NRT is another example of discussions likely to ensue. Still,
on reﬂection, short of hailing e-cigarettes as revolutionary
devices for mental health in-patient settings, it is probably
reasonable to state that they could change the way smoking
and smoke-free policies are handled, and help trusts and
clinicians with solving the conundrum they ﬁnd themselves
confronted with. It certainly seems worth a try, and worth
some research. Indeed, some trusts in the country are
already incorporating e-cigarettes in their smoke-free
policies, and it will be important to share and learn from
each others’ experience along the way of what will hopefully
become a major avenue towards health promotion in mental
health settings.

rates for smoking cessation compared with no use of
pharmacotherapy,19 are undoubtedly products of limited
popularity - whereas it should be noted that mental
health professionals’ often sceptical stance, probably based
on misconceptions with regard to their use in the context of
mental disorder,20 do a disservice to the products and needs
to be addressed. It is, however, conceivable that to smokers
admitted to a mental health in-patient unit in an acute state
of crisis, NRT may seem like yet another medication, and
one whose administration may not be entirely intuitive or
without pitfalls. The need to administer frequently and
regularly if a heavy smoker (with likely underdosing
resulting in limited effectiveness and quick dissatisfaction
with the product) and potential difﬁculties associated with
use, such as chewing techniques for the gum, side-effects of
the nasal spray and unpleasant taste of the products, may
just be enough to prevent success in acute mental health
settings - where patients’ motivation and resources to
address smoking are likely to be ﬂuctuating. It is probably
fair to say that what mental health trusts are currently
facing - albeit undoubtedly and rightly in the name of
health promotion and equality - is the somewhat daunting
prospect of enforcing entirely smoke-free trust premises,
while trying to offer the majority of their patients treatment
for cessation or temporary abstinence that they might not
want to use. To complicate matters and intensify apprehensions that may or may not prove justiﬁed, there are added
concerns over introducing inequalities between formal and
voluntary patients in terms of the ability to access tobacco
(off trust premises), over the loss of voluntary patients
(feared and anecdotally reported to become reluctant or
unwilling to admit themselves to in-patient units when not
able to smoke), and over escalations relating to strict policy
enforcement (for example through body searching for
smoking paraphernalia on (re-)entering the ward).
Would it not be wonderful if there was something on
offer that people really liked? Something they could use in
the same way they use cigarettes, that was, however,
relatively safe (and appropriately licensed), something
they might ﬁnd at least quite attractive and had perhaps
used in the past, that substituted for their normal cigarettes
for their time on the ward, and that may, as a by-product,
result in substantial reduction or cessation of tobacco use in
the long term? Perhaps e-cigarettes could be just that.
Although still limited, the evidence for the general
population suggests that e-cigarettes could serve as an
effective cessation aid,21 and a pilot study of smokers with
schizophrenia who were not willing to quit showed that
e-cigarette use substantially decreased cigarette consumption
over 12 months, without signiﬁcant side-effects or a negative
impact on the symptoms of schizophrenia.22 And would it
not seem promising to inform a patient on admission (and
before, where possible) that tobacco use is not allowed on
trust premises, but that they could use e-cigarettes instead,
should they prefer or would like to add it to the offer of
standard smoking cessation treatment with NRT and
behavioural support - more promising than seizing cigarettes
and offering standard treatment only? Bearing in mind
the circumstance that the risks of exposure to second-hand
e-cigarette vapour have not been thoroughly assessed,
patients could be asked to use e-cigarettes in their private
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• Airborne nicotine in homes with e-cig users was higher than control homes.
• Cotinine of non-smokers exposed to e-cig users was higher than in those no exposed.

Abstract
Background
There is scarce evidence about passive exposure to the vapour released or exhaled from electronic
cigarettes (e-cigarettes) under real conditions. The aim of this study is to characterise passive exposure to
nicotine from e-cigarettes ׳vapour and conventional cigarettes ׳smoke at home among non-smokers under
real-use conditions.
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export study with 54 non-smoker volunteers from different homes: 25 living at
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options 5 living with nicotine e-cigarette users, and 24 from control homes (not
conventional smokers,

using conventional cigarettes neither e-cigarettes). We measured airborne nicotine at home and
biomarkers (cotinine in saliva and urine). We calculated geometric mean (GM) and geometric standard
deviations (GSD). We also performed ANOVA and Student׳s t tests for the log-transformed data. We used
Bonferroni-corrected t-tests to control the family error rate for multiple comparisons at 5%.

Results
The GMs of airborne nicotine were 0.74 μg/m3 (GSD=4.05) in the smokers’ homes, 0.13 μg/m3 (GSD=2.4)
in the e-cigarettes users’ homes, and 0.02 μg/m3 (GSD=3.51) in the control homes. The GMs of salivary
cotinine were 0.38 ng/ml (GSD=2.34) in the smokers’ homes, 0.19 ng/ml (GSD=2.17) in the e-cigarettes
users’ homes, and 0.07 ng/ml (GSD=1.79) in the control homes. Salivary cotinine concentrations of the
non-smokers exposed to e-cigarette׳s vapour at home (all exposed ≥2 h/day) were statistically significant
different that those found in non-smokers exposed to second-hand smoke ≥2 h/day and in non-smokers
from control homes.

Figures and tables

Table 1

Conclusions
The airborne markers were statistically higher in conventional cigarette homes than in e-cigarettes homes
(5.7 times higher). However, concentrations of both biomarkers among non-smokers exposed to

ADVERTISEMENT

conventional cigarettes and e-cigarettes’ vapour were statistically similar (only 2 and 1.4 times higher,
respectively). The levels of airborne nicotine and cotinine concentrations in the homes with e-cigarette
users were higher than control homes (differences statistically significant). Our results show that non-
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ABSTRACT
Aims We reviewed available research on the use, content and safety of electronic cigarettes (EC), and on their effects
on users, to assess their potential for harm or benefit and to extract evidence that can guide future policy.
Methods Studies were identified by systematic database searches and screening references to February 2014.
Results 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. EC are increasingly popular among smokers, but to date there is no evidence of regular
use by never-smokers or by non-smoking children. EC enable some users to reduce or quit smoking.
Conclusions Allowing EC to compete with cigarettes in the market-place might decrease smoking-related morbidity
and mortality. Regulating EC as strictly as cigarettes, or even more strictly as some regulators propose, is not warranted
on current evidence. Health professionals may consider advising smokers unable or unwilling to quit through other
routes to switch to EC as a safer alternative to smoking and a possible pathway to complete cessation of nicotine use.
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INTRODUCTION
Electronic cigarettes (EC) are devices designed to deliver
nicotine without tobacco smoke by heating a solution of
nicotine, flavouring, additives and propylene glycol
and/or vegetable glycerine. Invented by Lik Hon in Hong
Kong in 2003 [1], they became available in Europe and
the United States in 2006 [2]. EC are undergoing a rapid
evolution driven by competition. There are dozens of
manufacturers and hundreds of EC models. Tobacco
manufacturers joined this market in 2012, when
Lorillard bought Blu e-cigs (http://investors.lorillard
.com/investor-relations/news/2012/default.aspx).
During the past few years EC have been gaining popularity, primarily among smokers who want to reduce the
risks of smoking [3,4]. The growing sales of EC, driven
initially by word of mouth and user enthusiasm, are now
seen by financial analysts to threaten sales of cigarettes
© 2014 Society for the Study of Addiction

[5,6]. The reaction by the public health community to
this unfolding phenomenon has ranged from enthusiastic support to vigorous opposition. Regulatory bodies
around the world are deciding whether to allow EC to
compete with cigarettes freely, submit them to a more
restrictive regulation than cigarettes, e.g. as medicinal
devices, or ban them. Their verdicts will probably feature
among the key public health decisions of our time.
Commentators in favour of EC restrictions believe that
the product has a potential to increase cigarette use by
re-normalizing smoking, i.e. reducing motivation of
smokers to quit completely, providing a gateway to
smoking for non-smokers or facilitating an increase in
smoking prevalence indirectly. They argue that EC should
be banned or submitted to much stricter controls than
smoked tobacco. They emphasize evidence that nicotine
can be addictive and warn that health risks from longterm EC use may yet emerge (e.g. [7–10]).
854
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EC advocates believe that, on the contrary, the product
has a potential to reduce and, if it continues to develop,
eventually end cigarette use by allowing smokers to
switch to a safer product. They argue that achieving this
potential requires little government expenditure and
involvement and that it is in the public health interest to
allow EC to compete with cigarettes in the market-place.
They emphasize evidence that use of nicotine without
tobacco toxicants poses minimal risks, except in the case
of well-defined subpopulations such as pregnant smokers
(e.g. [11–15]).
Both sides of the debate agree that any policy and
regulatory decisions affecting EC should be guided by evidence. This review summarizes the literature on patterns
of EC use, content, safety and effects on users and considers the implications of the evidence.
Search strategy and selection criteria
We searched Medline, PsycINFO, EBM reviews (including
Cochrane Methodology Register, Health Technology
Assessment and NHS economic evaluation database),
Google Scholar, EMBASE and CINAHL (to February
2014). We combined the following search terms ‘e-cig*’
OR ‘elect* cigar*’ OR ‘electronic nicotine’. We also
searched the reference lists of articles identified by this
search strategy and selected those that addressed the key
themes of the review. After removing duplicates, this
search identified 286 records that were screened independently by two reviewers (P.H. and H.M.). Most papers
were opinion-pieces. Ninety-nine full-text papers were
reviewed. Papers were deemed relevant (n = 81) to this
review if they presented original data and provided evidence that could guide regulatory decisions.
Note that we use the words ‘EC’ for electronic cigarettes and ‘cigarettes’ for conventional cigarettes. EC use
is increasingly labelled as ‘vaping’ and EC users as
‘vapers’, but we are using EC use/EC user throughout.

SURVEYS OF EC USERS
Prevalence of EC use and characteristics of users
EC use was negligible in 2008–09, but increased steadily
over the following years: in the United States in the
general population it increased from 0.6% in 2009 to
2.7% in 2010 [16] and to 6.2% in 2011 [17]. In the
United Kingdom, use in smokers increased from 2.7% in
2010 to 6.7% in 2012 [2] and to 11% in 2013 [18].
About one-third (30% to 38%) of ever users used EC
within the past 30 days [2,16,17,19–23]. Some 12–14%
of smokers who tried EC progressed to daily use [23,24].
EC users tend to be younger, more educated and have
higher income than non-users [17,25,26]. There is no
clear association between e-cigarette use and gender
© 2014 Society for the Study of Addiction
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[20,26–28]. Most of these surveys are from Europe and
the United States, and the results may not apply to other
countries.

EC experimentation and regular use by never-smokers
Studies conducted to date have found that the prevalence
of EC experimentation (ever use) in never-smokers
ranged from 0.1 to 3.8% (median 0.5%), and use in the
past 30 days ranged from 0 to 2.2% (median 0.3%)
[2,16,17,20,22,23,25,27–29]. A recent report on EC
use among US children was interpreted as showing
worryingly high levels of use [30], but extrapolated data
show that among middle school students in 2012, 0.5%
of never smokers tried EC. The figure for high school students was 0.7%. Among children, current use was confined to those who have already tried smoking [18].
‘Current use’ in non-smokers (any use over the past 30
days, not daily use) was reported in only 0.04% [31]. A
study assessing daily use in non-smokers found none
[23]. For comparison, 39.5% of twelfth-graders (17–18year-olds) tried cigarettes in the United States in 2011
[32], and about half of children who try conventional
cigarettes progress to regular use.

Surveys of regular EC users
A number of studies recruited EC users over the internet.
These results need to be interpreted with caution,
because internet surveys attract primarily EC enthusiasts
[3].
The most popular e-liquids had a nicotine content of
18 mg/ml [3,33–37], and the most popular flavours were
tobacco, mint and fruit [3,4,36,38].
Users reported consistently that EC helped them either
to quit smoking (42–99%) [3,4,34–37,39] or to reduce it
(60–86%) [3,24,36,39]. EC were perceived as less addictive than cigarettes [35,37], and time from waking up to
use was longer for EC than for cigarettes [36,37]. Only
18% reported that they craved EC as much as tobacco
[36].

Summary
EC use is on the increase. Experimentation by children is
a small fraction of experimentation with cigarettes, and
daily use in never-smokers has not been documented so
far. It appears that some 12–14% of smokers who try EC
become daily users, suggesting that EC in their current
form are less satisfactory than cigarettes to most users. In
surveys, regular EC users report that these devices helped
them to limit or stop smoking and they perceive EC as less
addictive than cigarettes.
Addiction, 109, 1801–1810
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EC CONTENT
The interpretation of studies of the chemical composition
of the e-liquids and aerosols is complicated by the fact
that there exist many brands and models with different
e-liquids, batteries, heating elements, nicotine concentrations and flavourings, although most of them use
e-liquids from a small number of manufacturers in
China, the United States and Europe [40]. It is also important to differentiate between the chemical compositions of
e-liquid and aerosols that users inhale.
Propylene glycol (PG) and glycerol
The results of extensive studies on animals, reviewed elsewhere [40,41], suggest that PG should be safe for inhalation in humans, although in children, chronic exposure
to PG in indoor air may exacerbate or induce rhinitis,
asthma, eczema and allergic symptoms [42]. Acute and
chronic respiratory effects, including reduced lung function, were reported in people chronically exposed to
theatre fogs containing PG [43]. PG has a desiccation
effect, which is why EC users sometimes report dry throat
and mouth [3,4,36,37].
Glycerol (purified vegetable glycerine) is non-toxic, but
can produce toxic acrolein when heated to higher temperatures. Acrolein was detected in the aerosol of some
EC brands, but at levels much lower than in cigarette
smoke [44]. Acrolein intake by smokers given glycerolbased EC was reduced by 60% in those who continued to
smoke (EC use was accompanied by a reduction in
smoking) and by 80% in those who stopped smoking
[45].
Impurities and toxicants in e-liquids
Nicotine in e-liquids, like nicotine in nicotine replacement
treatment (NRT), is extracted from tobacco and thus
includes impurities such as cotinine, anabasine,
anatabine, myosmine and beta-nicotyrine [46,47]. An
early study found nitrosamines and tobacco-specific
impurities ‘at very low levels’ and diethylene glycol in one
of the cartridges [48]. Later studies of other products
found no evidence of diethylene glycol [46]. No tobaccospecific nitrosamines or polycyclic aromatic hydrocarbons were found in 20 EC products [49], while an
analysis of samples from 11 manufacturers [50] found
nitrosamine concentrations approximately 1000 times
lower than those in smokeless tobacco products [51].
Analysis of EC aerosol (as opposed to e-liquid) identified
low levels of some toxicants [44]. In some cases these
were comparable to levels found in NRT, which are considered safe, and overall at levels 9–450 times lower than
in cigarette smoke [44].
Metal particles were found in the liquid and aerosol
from an EC model [52], but the report did not assess the
© 2014 Society for the Study of Addiction
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clinical significance of the levels detected. These levels are
10–50 times below the levels allowed in inhalation medicines [53].
EC liquid can be cytotoxic in in-vitro studies (e.g. [54])
but users inhale aerosol, not liquid. Aerosol from one of
21 e-liquids was cytotoxic, due to the flavouring containing substances from roasted coffee beans, but this was
800 times less cytotoxic than tobacco smoke [55].
PG and glycerol inhalation is likely to pose a low risk,
although their long-term effects as well as the effects of
long-term inhalation of EC flavourings and additives need
to be studied.
Passive exposure
Most second-hand smoke from cigarettes is generated as
sidestream smoke from the tip. EC do not generate
sidestream aerosol. It is only what is exhaled by the users
that enters the ambient air. EC aerosol does not include
most of the chemicals found in tobacco smoke or the
‘sidestream’ smoke, but users exhale nicotine and some
other particles, primarily consisting of flavours, aroma
transporters, glycerol and PG [56–59].
No long-term study has been conducted so far, but
pollutant levels are much lower than from cigarettes and
are likely to pose a much lower risk (if any) compared to
cigarettes [41,56].
Labelling of nicotine content of e-liquid
Nicotine is the addictive chemical in tobacco smoke, but
its involvement in smoking-related harm (outside pregnancy) is very small, if any, compared to cigarette
smoking [60,61].
In several reports, nicotine was detected in products
labelled as zero nicotine. In one study, a manufacturer
included similar nicotine levels in differently labelled cartridges, including zero nicotine [47]. In all other cases,
nicotine detected in zero-nicotine cartridges was only at
trace levels and unlikely to have any psychoactive effects
[47–49].
For the major e-liquid brands tested thus far, the labelling of nicotine content is accurate [46] and the nicotine
content across cartridges and across batches has good
consistency [62,63], although labelling for some brands
can be vague, inaccurate or absent. However, beyond the
general rule that EC users cannot obtain high nicotine
levels if there is too little nicotine in the e-liquid, there is
little relationship between nicotine in cartridges and
nicotine in aerosol [63]. This is because the mechanical
features of EC, such as the size of the battery, the nature
of the heating element and the ventilation holes, etc. play
a major role. In addition, individual inhalation characteristics have further substantial influence on nicotine levels
delivered to the user (see below).
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Summary
E-liquids and aerosols tested so far contain some toxicants
in concentrations much lower than in tobacco smoke and
negligible concentrations of carcinogens. Passive exposure to EC aerosol can expose non-users to nicotine, but
at concentrations unlikely to have any pharmacological
significance. Humectants in EC appear to be safe for inhalation, but the effects on EC users with asthma and other
respiratory diseases are not known. Nicotine intake from
EC is determined by a host of factors in addition to nicotine content of the e-liquid.

Regarding effects on respiratory function, 5 minutes
of EC use generated an increase in airways resistance,
associated with a 16% decrease in fractional exhaled
nitric oxide (FeNO), a marker of bronchial inflammation,
with no change in the control group. These effects were
not considered clinically significant [59].
In another study, smoking a cigarette led to a significant reduction in forced expiratory volume in 1 second/
forced vital capacity (FEV1/FVC), while EC use generated
no acute change in lung function. There were no significant changes in FeNO in either group [69].
Risks of nicotine poisoning

EC SAFETY
Adverse events
None of the experimental [37,59,64–73] or prospective
follow-up studies [74,75] reported serious adverse events
(SAEs). Adverse events (AEs) were mild to moderate and
included symptoms such as mouth and throat irritation
and dry cough, similar to those reported in surveys of EC
users [3,4,35–37]. There were no significant differences
in AEs between EC and control groups in two randomized
trials [76,77]. There were no SAEs in one trial [77], and
in the other SAEs were considered to be unrelated to the
products under study [76].
Among reports from 481 EC users on online forums
that had sections dedicated specifically to the reporting of
adverse health effects of EC use, the most common AEs
were effects on the mouth and throat (around 50%
of events) [78]. An increase in blood pressure, a potentially more concerning effect, was reported by 2% of
correspondents.
The US Food and Drug Administration Center for
Tobacco Products (CTP) collects data regarding AEs from
a variety of sources. Between 2008 and the first quarter
of 2012, the CTP received 47 reports of AEs related to EC,
eight of which were deemed serious. With the exception
of two, no causality was attributed to the EC. The two
were infant death caused by choking on an EC cartridge
and facial burns caused by EC exploding [79]. We are
aware of two further media reports of exploding EC
[80,81].
Regarding AEs reported in the medical literature, an
EC user developed lipoid pneumonia, which resolved
when EC use ceased [82]. An elderly heavy smoker experienced three episodes of acute asymptomatic atrial fibrillation, each preceded by EC use. She stopped EC use and
had no further episodes [83].
Regarding the cardiovascular effects of EC, nicotine in
EC increases heart rate after overnight abstinence
[72,73]. Short-term EC use does not adversely affect
haematological or blood chemistry parameters, or cardiovascular function in smokers or ex-smokers [84–87].
© 2014 Society for the Study of Addiction
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A claim is often repeated that an ingestion of 30–60 mg
of nicotine is fatal [88], but this assertion is based on
dubious self-experiments in the 1890s [89]. Tobacco and
NRT have been available to hundreds of millions of
people, but fatal poisoning by nicotine is extremely rare.
We are aware of one newspaper report of a fatal poisoning of a 2-year-old child who drank e-liquid [90] and of
one case study on an 18-month-old child who drank
e-liquid, was admitted to hospital with vomiting, ataxia
and lethargy, and was discharged after 24 hours of observation [91]. 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 [92]. Several suicide attempts were
recorded where adults drank up to 1500 mg of nicotine
in e-liquid, which resulted in vomiting but recovery
within a few hours [93].
Summary
Although surveys of users, prospective clinical studies
and randomized controlled trials to date have not found
any SAEs, several such events have been reported as case
studies and in the media. Given the high media interest in
EC, the number of such reports is remarkably low. Data to
date show that EC pose a minimal risk of nicotine poisoning from the device as intended to be used, but e-liquid
can be dangerous or lethal if ingested, particularly by
small children.

EFFECTS ON SMOKERS
Nicotine levels in EC users
Early studies using brief fixed puffing schedules and
smokers naive to EC use found low or no nicotine delivery
[64,68,71]. With greater familiarity with the device and
less restricted use, plasma nicotine delivery was comparable to that from oral NRT products (4–5 ng/ml)
[3,70,73]. Some experienced EC users achieve nicotine
Addiction, 109, 1801–1810
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levels which are close to those obtained from smoking,
but only after extended EC use (up to 14 ng/ml after 60
minutes of ad libitum use [33,65,72,94] compared with
10–20 ng/ml after smoking a cigarette) [95,96]. Importantly, users experienced in using the same model differed
in how much nicotine they extracted from it [65]. As with
cigarettes, user behaviour is an important factor in nicotine delivery.
Effects of EC use on withdrawal symptoms and on
smoking behaviour
Using EC after overnight abstinence from smoking significantly reduces urges to smoke within 5–30 minutes
[64,66–68,71,73]. Non-nicotine EC can also have this
effect [64,66,67].
Three small studies evaluated the effects of EC in
smokers not intending to reduce or quit smoking. They
reported a ≥50% reduction in smoking at the end of 1
week in 32% of participants, including 14% who stopped
smoking altogether [70]; sustained ≥50% reduction in
28% of participants and additional 13% abstinence rate
at 2 years [75,97]; and ≥50% reduction in 50% of participants and additional 14% abstinence rate at 1 year in
smokers with schizophrenia [74].
Data from representative surveys [19], surveys of EC
users [3,4,24,34–37,39] and from clinical trials [45,74–
77,97,98] show consistently that smokers who use EC
and smoke at the same time (so called dual users) reduce
their cigarette consumption.
Effects of EC on smoking cessation
Several case studies reported the benefits of EC in helping
people who have failed to quit with other methods [99–
101].
Several studies evaluated relationships between EC use
and smoking reduction and cessation. Among the general
population, EC users and non-users had the same quit
rate, but EC use was associated with a significant reduction in cigarette consumption [19]. Among callers to a
quitline, those who ever used EC compared with other
callers had more previous failed quit attempts, were more
likely to live with smokers and were less likely to quit at the
current quit attempt [102]. The finding is due probably to
bias by intention—more dependent smokers who choose
to use EC and are also less likely to quit smoking. Similar
findings have been observed with NRT [103]. One other
study was interpreted as showing that EC use inhibits
cessation, but another interpretation is that it showed that
EC use is related to smoking history [104]. Adolescents
who tried cigarettes at least once but are not smoking now
were less likely to ever try EC than adolescents who smoke.
In two cohorts, smokers who have tried EC had a similar
likelihood of quitting as other smokers [19,21], but in a
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large population sample, smokers attempting to stop
smoking with the help of EC were more likely to succeed
than those using NRT bought from a store (without any
professional supervision) or trying to quit unaided [105].
Among ‘dual users’, 46% quit smoking altogether
after 1 year [106].
A randomized trial of 300 smokers not intending to
quit compared the effects of two nicotine-containing and
a nicotine-free EC provided for 12 weeks. The study used
an EC with poor nicotine delivery that often malfunctioned and was subsequently discontinued [77]. At
1 year, smoking abstinence rates were 13, 9 and 4% in
the three groups, respectively. There were no differences
in smoking reduction in those who continued to smoke.
The two nicotine EC groups merged had a higher quit rate
than the non-nicotine group (11 versus 4%, P = 0.04).
A randomized trial in 657 treatment-seeking smokers
compared EC with nicotine patches (21 mg) and with
non-nicotine EC. The study used EC with low nicotine
delivery [76]. Participants received a referral to a telephone quitline but no face-to-face contact. In this
minimal support context, biochemically validated continuous abstinence rates at 6 months were 7.3, 5.8 and
4.1% in the three groups, respectively [not significant
(NS)]. While the results were suggestive of a benefit for EC
users, the study did not have adequate power to detect
what would be a realistic margin of difference from the
two active comparators. EC generated significantly
higher self-reported smoking reduction and higher user
endorsements than patches.
In the United Kingdom, where the use of EC to assist
smoking cessation has now overtaken use of NRT, and
detailed figures are available on month-to-month changes
in smoking behaviour, the rise in EC use has been accompanied by an increase in successful quit attempts [107]
and a continuing decrease in smoking prevalence [108].
Summary
EC reduce urges to smoke and there is preliminary evidence that EC use facilitates both quitting and reduction
in cigarette consumption in smokers interested in quitting smoking. In England, which has the most detailed
data on EC and cigarette use, the growth in EC use has
been accompanied by an increase in smoking cessation
rates, a continued reduction in prevalence and no
increase in smoking uptake [107,108]. Whether EC are
contributing to these favourable tobacco control trends is
as yet unclear.

CONCLUSIONS
Important regulatory verdicts are being currently made
and science-based decisions are needed to maximize
858
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benefits and minimize risks to public health. The key issue
to consider is whether EC use is likely to increase or
decrease smoking-related morbidity and mortality. There
are several hypothetical routes to a negative outcome and
one route to a positive outcome. The reviewed evidence
can contribute to their assessment. EC would generate
negative outcomes if:
• Chemicals in EC cause excess morbidity and mortality.
Evidence: health effects of long-term EC use are currently
not known and a degree of risk may yet emerge.
However, based on the data available regarding the toxicant content of EC liquid and aerosol, long-term use of
EC, compared to smoking, is likely to be much less, if at
all, harmful to users or bystanders. This is because
unlike cigarettes, EC do not deliver combustiongenerated toxicants that are linked to cancer, chronic
lung disease and cardiovascular disease (CVD).
• Smokers who would otherwise quit combine EC and
cigarettes instead of quitting and maintain a similar
smoking rate. Evidence: EC use is associated with
smoking reduction and there is little evidence that it
deters smokers interested in stopping smoking tobacco
cigarettes from doing so.
• Young people who would not try cigarettes otherwise
start using EC and then move on to become smokers.
Evidence: although there have been claims that EC is
acting as a ‘gateway’ to smoking in young people, the
evidence does not support this assertion. Regular use of
EC by non-smokers is rare and no migration from EC to
smoking has been documented (let alone whether this
occurred in individuals not predisposed to smoking in
the first place). The advent of EC has been accompanied
by a decrease rather than increase in smoking uptake
by children [109]. Ongoing surveillance is needed to
address this important point.
• EC use will increase smoking prevalence indirectly, e.g.
by making smoking acceptable again in the eyes of
people who cannot tell the difference between EC and
cigarettes, via machinations of the tobacco industry, or
by weakening tobacco control activism. Evidence: there
are no signs that the advance of EC is increasing the
popularity of smoking or sales of cigarettes.
There is one hypothetical route to the positive
outcome, i.e.:
• That EC reduce harm at the individual and population
level by reducing cigarette use. In the most optimistic
scenario, EC would continue to improve in providing
smokers with what they want from their cigarettes, until
the use of conventional cigarettes virtually disappears.
Evidence: EC reduces cigarette use by facilitating
smoking reduction and cessation on individual level,
but the prevalence of EC use has been low until recently
and the effect of EC use on cigarette consumption on the
population level has not been established so far.
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Implications for policy makers
The European Parliament has recently rejected a proposal to licence EC as medicines. There is a concern that
medicinal regulation would disadvantage EC compared to
cigarettes, make them more expensive, stifle their development and may drive them fully into the arms of the
tobacco industry as the only player able to afford the large
entry barriers [12,110]. In Europe, EC are subject to consumer protection legislation, and most countries are
likely to ban sales to people under 18, as has recently been
introduced in the United Kingdom. Advertising restrictions are also forthcoming [111,112]. Some regulators,
however, believe these actions are not sufficient because
of the hypothetical routes to negative outcomes discussed
above. Regulatory decisions will provide the greatest
public health benefit when they are proportional, based
on evidence and incorporate a rational appraisal of likely
risks and benefits.
Implications for researchers
Our review points to two key research priorities. One is
ongoing surveillance of the temporal relationship
between country-specific markers of EC use and smoking
behaviour. Close monitoring, for which some instruments
already exist [113–115], is needed to track changes in EC
use and smoking prevalence. Sales data will also be
informative; if increased EC sales are accompanied by an
increase in cigarette sales, EC could be re-normalizing
smoking and further regulatory steps would be required,
while if they are associated with a decrease in cigarette
sales, this would indicate a public health benefit of liberal
regulation. The second priority concerns EC safety. Epidemiological studies are required that compare health outcomes in cohorts of regular EC users (who either use only
EC or both EC and cigarettes) with matched cohorts of
smokers and non-smokers. These need to be supplemented by laboratory and clinical studies of EC contents
and effects on smoking behaviour.
Implications for health professionals
While there is not yet conclusive evidence about the
effectiveness of e-cigarettes to generate smoking cessation or reduction, health-care professionals (HCP) should
support smokers unable or unwilling to stop tobacco use
who wish to switch to EC to reduce harm from smoking.
HCP should emphasize the importance of stopping using
cigarettes and nicotine altogether.
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Nicotine absorbed from “passive vaping” is minimal and with no health
implications

By Dr Farsalinos
A new study evaluating passive vaping has recently been published in the journal Environmental
Research. The study evaluated nicotine levels in the house of vapers and smokers (compared to nonsmokers), and measured salivary and urinary cotinine levels in non-smokers who were exposed to
tobacco and electronic cigarette use at their homes. The main finding of the study was that “passive
vaping” results in nicotine absorption from non-smokers non-vapers, at similar levels as those
exposed to smoke from tobacco cigarettes. Those exposed to more than 7 tobacco cigarettes per day
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implications
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evidence by a prestigious
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had higher cotinine levels (thus, more nicotine was absorbed through passive exposure).
First of all, there is no surprise that nicotine is released to the environment. Since there is a lot of
vapor exhaled, and considering that nicotine absorption is lower compared to smoking, nicotine is
probably exhaled by the user (I say probably, because we need more evidence to be certain about
that). However, we should assess the health implications of exposure to nicotine at such levels.
Does it mean that passive vaping may lead to nicotine dependence?

Disgraceful propaganda by
WHO staff against ecigarettes in social media

WHO revises its previous
proposal (and plans) to ban
electronic cigarettes

Does it mean that nicotine is absorbed to such levels that it may cause harm to bystanders?
The answer to both questions is NO. Passive exposure to electronic cigarette resulted in median
salivary cotinine levels of 0.24ng/ml, while in the control group (no exposure to tobacco or electronic
cigarette) it was 0.05ng/ml. In smokers, levels of salivary cotinine exceed 300ng/ml, especially in
smokers of >20 cigarettes per day. Therefore, the level of cotinine in “passive vapers” is
approximately 1200 times lower than active smokers. The same research group measured cotinine
levels in smokers few years ago, finding 146ng/ml in smokers of 15 cigarettes per day. This is 610
times higher than the levels in “passive vapers”. Since cotinine is directly associated with the total
amount of daily nicotine intake, and assuming that smokers of 15 cigarettes per day get 15mg of
nicotine and show 146ng/ml cotinine levels, we can calculate that passive vaping leads to daily
nicotine intake of 0.025mg. Such a levels is not only harmless but has absolutely no biological effect,
even according to the strictest regulatory definitions.
The European Food Safety Authority (EFSA) has defined the Lowest Observed Adverse Effect Level
(LOAEL) of nicotine. This limit has a TOXICOLOGICAL ENDPOINT OF HEART RATE
ACCELERATION, which is wrong because heart rate acceleration does not imply any long-term
adverse effect. According to the definition, NOAEL (which is a much lower level compared to
LOAEL) is defined as: ““An exposure level at which there are no statistically or biologically
significant increases in the frequency or severity of adverse effects between the exposed population
and its appropriate control. Some effects may be produced at this level, but they are not considered
as adverse, nor precursors to adverse effects”. Thus, the definition by EFSA it is not in reality a
LOAEL (or even a NOAEL), but much lower than that. The level set by EFSA was 0.008mg/kg body
weight for ingestion, derived from calculations of intravenous nicotine injections, which found that
administering 0.0035mg/kg body weight produced an acute acceleration in heart rate. For an average
75kg human, that is 0.26mg (10 times higher than the calculated 0.025mg/day intake from passive ecigarette exposure).
In conclusion, the levels of nicotine absorbed from “passive vaping” are not only harmless but do not
even produce any biological effect (not even heart rate acceleration). Considering the possibility that
allowing e-cigarette use in public places may motivate smokers to switch to e-cigarette use, there is
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no scientific basis for any bans on e-cigarette use in public places.

Comments
1

2

+1
#11 Neil J. Thompson 2014-10-10 13:12
First and foremost, much respect to Dr. Farsolinos for trying so hard to maintain an unbiased approach to the
effects of both vaping and second hand vape issues. You seem to be our only voice of reason. But as long as
Pharma, big tobacco, manufacturers of Nicorette, Zyban, Wellbutrin and the like have so much to lose, I'm afraid
unilateral bans are imminent. They stand to lose a large chunk of their revenue stream and they couldn't care less
about science or safety. I'm so disturbed by how easily indoctrinated the uninformed citizen has become. They see
no difference between vaping and smoking, and see candy and fruit inspired flavors are produced solely to make
addicts of our children. Really? REALLY?!? All we can do is to continue to be unified in our communities, and to
continue to make our voices heard no matter how the odds against us appear. Vaping has saved my life, and it was
smoking cigarettes that compromised my health. I take full responsibility for becoming s smoker, and blame no
one. But tell me. Where were the legislators then? Why had none of them called for bans against cigarettes, which
we knew even then were killers. And now they are positioning themselves as champions to their constituents,
screaming loudly that they will "protect" your children while removing my right to an informed and very workable
alternative to dying! I'll be damned if I'm going to remain passive and voiceless and let them get away with it!
Speak out! Fight back! Disrupt city council meetings if necessary! We can't just sit back and allow them to legislate
our lives away.
Quote

#10 Randall 2014-10-10 07:21
Vaping is an action. How can people that do not vape be considered as "passive" vapers: they just breathe...
This blah blah is nonsense and should no longer be used. Vapers "bystanders" is more appropriate.

-1
Quote

0

#9 Dr Farsalinos 2014-10-10 06:09
That would not be of any help. It depends on many more factors than that...

Quote

+1
#8 M_Onan_Batterload 2014-10-09 21:08
Passing along a question from VaperahamLincolh at Reddit: Do the authors of the study reveal the nicotine levels
involved, for both the e-liquid and the cigarettes, and the type of vaporizors used?
Quote

#7 Dr Farsalinos

0

2014-10-08 23:47

Quoting Giselle King:
yes I love the vapor cigarettes they r awesome,,,but now here in Edmonton they don't allow you to have them
in public places,,,we have to go where the smokers go,,,,so I just go in my car why would I want to b arround
real cigarettes,,,I'm trying to quit so ya

These are typical problems when you decide on public place bans.

Quote

0
#6 Giselle King 2014-10-08 23:45
yes I love the vapor cigarettes they r awesome,,,but now here in Edmonton they don't allow you to have them in
public places,,,we have to go where the smokers go,,,,so I just go in my car why would I want to b arround real
cigarettes,,,I'm trying to quit so ya

Quote

+2
#5 Hans Schmidt 2014-10-08 17:13
An ironic comment: Nicotine, cotinine can potentially inhibit DNA damage caused by NNK (a nitrosamine) in
tobacco smoke. Thus innocent bystanders are protected against 2nd, 3rd or 10th-hand smoke. Nonsmokers should
be thankful for a tiny extra-portion of nicotine ... besides their usual intake of nicotine via nightshade plants. ;)
Quote

+4

#4 R.C. 2014-10-08 10:19
Many thanks for this report !

Quote

+3
#3 Dr Farsalinos 2014-10-08 10:11
As i mentioned, there was a control group of non-smokers who were not exposed to passive smoking or vaping.
However, there were only 5 people in the passive vaping group (very small number).
Quote
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Success rates with nicotine personal vaporizers: a prospective 6-month pilot study of smokers not
intending to quit
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Abstract (provisional)
Background
Electronic cigarettes (e-Cigs) are an attractive long-term alternative nicotine source to conventional cigarettes. Although they may assist smokers to remain
abstinent during their quit attempt, studies using first generation e-Cigs report low success rates. Second generation devices (personal vaporisers - PVs) may result
in much higher quit rates, but their efficacy and safety in smoking cessation and/or reduction in clinical trials is unreported.

Method
We conducted a prospective proof-of-concept study monitoring modifications in smoking behaviour of 50 smokers (unwilling to quit) switched onto PVs. Participants
attended five study visits: baseline, week-4, week-8, week-12 and week-24. Number of cigarettes/day (cigs/day) and exhaled carbon monoxide (eCO) levels were
noted at each visit. Smoking reduction/abstinence rates, product usage, adverse events and subjective opinions of these products were also reviewed.

Results
Sustained 50% and 80% reduction in cigs/day at week-24 was reported in 15/50 (30%) and 7/50 (14%) participants with a reduction from 25cigs/day to 6cigs/day
(p < 0.001) and 3cigs/day (p < 0.001), respectively. Smoking abstinence (self-reported abstinence from cigarette smoking verified by an eCO <=10 ppm) at week24 was observed in 18/50 (36%) participants, with 15/18 (83.3%) still using their PVs at the end of the study. Combined 50% reduction and smoking abstinence was
shown in 33/50 (66%) participants. Throat/mouth irritation (35.6%), dry throat/mouth (28.9%), headache (26.7%) and dry cough (22.2%) were frequently reported
early in the study, but waned substantially by week-24. Participants' perception and acceptance of the products was very good.

Conclusion
The use of second generation PVs substantially decreased cigarette consumption without causing significant adverse effects in smokers not intending to quit.
Trial registration: (ClinicalTrials.gov Identifier: NCT02124200)

The complete article is available as a provisional PDF. The fully formatted PDF and HTML versions are in production.
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Use of electronic cigarettes (e-cigarettes), vape pens, e-hookah, e-cigars, e-pipes, or other electronic
nicotine delivery systems (ENDS) has increased rapidly since their introduction in the United States in
2007, growing to a $2 billion market. 1 There is controversy concerning the utility of ENDS as a harm
reduction strategy, reflecting major gaps in the emerging evidence on potential benefits and harms of the
products. 2- 4 Although exclusive use of ENDS is generally considered to be less risky for individuals than
smoking combustible tobacco products, there is concern that their availability may both lead to dual product
use (ie, ENDS and cigarettes) and reduce cessation. Additionally, there is concern that ENDS may be used by
nonsmoking adolescents and young adults who might not otherwise have used nicotine-delivering products,
and that dual use may follow. Numerous flavored products that have seeming appeal to adolescents and
young adults are on the market, such as Cherry Crush, Chocolate Treat, Snappin’ Apple, and Vanilla Dreams
flavors; their availability may generate an entirely new population of nicotine-addicted users among neverusers of combustible tobacco products.
Given the limited timespan over which these products have been in the marketplace, the long-term safety of
ENDS is uncertain. One concern that has received little attention is the potential for toxic effects from
inhaled flavorings. To date, research on pulmonary toxicity has focused largely on the nicotine-containing
solution (e-liquid) vaporized by ENDS, composed in most products of some combination of propylene glycol,
vegetable glycerin, nicotine, and flavorings. 2 Recent in vitro studies found that the cytotoxic effects of eliquids were largely restricted to flavoring components. 2 The diversity of ENDS products, in particular of
flavorings, is also increasing at a rapid rate. As of January 2014, there were 466 distinct brands of electronic
nicotine products and at least 7764 unique flavors, an increase of about 10.5 brands and 242 new flavor
products per month from August 2013 to January 2014. 1 In addition, many users may create their own
mixtures of flavorings by combining different flavors or by using flavoring available directly from food
flavoring manufacturers to create unique flavors.
Flavorings are a largely unrecognized potential hazard of ENDS, which are designed to create an ultrafine
aerosol that penetrates deeply into the lungs. Respiratory toxins in flavorings thus may pose a threat to the
respiratory health of users. The Flavor and Extract Manufacturers Association evaluates the safety of
chemicals used in food flavorings, many of which also may be used in ENDS. However, the association’s
research is limited to the evaluation of the safety of chemicals in food (for ingestion), and as such, ENDS
flavorings using the same chemicals cannot be also be deemed “generally recognized as safe” for
inhalation. 5 For example, the chemical diacetyl (2,3-butanedione) is used to give foods a buttery or creamy
flavor. High doses of diacetyl, deemed safe for ingestion by the Flavor and Extract Manufacturers
Association and the US Food and Drug Administration (FDA), have been shown to cause acute-onset
bronchiolitis obliterans, a severe and irreversible obstructive lung disease, when inhaled by workers exposed
to particulate aerosolized flavorings containing diacetyl. Bronchiolitis obliterans was originally recognized
as “popcorn lung” in an outbreak among flavor manufacturing workers at a microwave popcorn production
plant, caused by inhalation of diacetyl in popcorn butter flavorings. 6
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Occupational Safety and Health at the Centers for Disease Control and Prevention has recommended an 8hour time-weighted occupational exposure limit of 5 ppb. In light of research on the adverse effects of
diacetyl inhalation, other diketone flavorings (eg, 2,3-pentanedione, 2,3-hexanedione, and 2,3heptanedione) have been used as flavoring substitutes for diacetyl. However, some research suggests that
these diketone substitutes may be as toxic to the lung as diacetyl. 7 A recent evaluation of 159 sweet-flavored
ENDS solutions found diacetyl in 69.2% of samples and in at least 1 sample from 92% of manufacturers8 ;
2,3-pentanedione was found in one-third of samples. The investigators estimated the daily inhaled exposure
to diacetyl and 2,3-pentanedione among users of 3 mL per day of ENDS refill solution (or diluted flavoring
solution), and concluded that 47.3% of diacetyl- and 41.5% of 2,3-pentanedione–containing solutions
resulted in exposures exceeding the National Institute for Occupational Safety and Health–recommended
standard. 8
The potential hazards of ENDS flavorings are not limited to diacetyl and its substitutes. Flavorings may also
contain other chemicals used in food flavorings that are considered safe for ingestion but not for inhalation.
In 2012, the Flavor and Extract Manufacturers Association issued a report that lists 27 high-priority
flavoring substances to be evaluated for permissible respiratory exposure limits in the workplace, based on
adverse respiratory toxic effects. These included diacetyl and diacetyl substitutes, and other chemicals that
may be added to ENDS or may be by-products of the manufacturing process. 9 The potential for respiratory
effects in ENDS users is of concern to the association, which recently released a reminder that the primary
safety assessment programs for flavors are restricted to flavorings used in human foods, and that “e-cigarette
manufacturers should not represent or suggest that the flavor ingredients used in their products are safe
because they have FEMA [Flavor and Extract Manufacturers Association] ‘generally recognized as safe’
status for use in food because such statements are false and misleading.”5
ENDS online user groups have also expressed concern about the potential health effects of diacetyl in
flavorings. However, the potential respiratory hazards of flavorings are largely absent from the public health
and regulatory agenda, which has primarily focused on the use of flavors to appeal to youth as part of
aggressive industry marketing, and the resulting risk of nicotine addiction in adolescent populations. A
recent position statement on ENDS by the Forum of International Respiratory Societies contained one line
on the potential hazards of flavorings. To our knowledge, there has only recently been one published
analysis of diacetyl and 2,3-pentanedione in ENDS flavorings and little analysis of other potential
respiratory toxins, and there has not been sufficient time to conduct an epidemiologic study to understand
the association between use of ENDS flavorings and adverse respiratory health effects in human
populations.
At present, there is no jurisdiction to regulate the composition of e-liquids, no regulatory program to assess
the hazards of the flavorings in ENDS products, and no surveillance system in place to identify ENDS users
with severe respiratory disease. The proposed Deeming Regulations of the FDA, which would extend the
agency’s authority to regulate products meeting the statutory definition of “tobacco products” (including
ENDS), only propose to restrict the sale of flavored ENDS to minors. There is no proposed regulation of the
composition of ENDS flavorings based on respiratory health effects, in part due to the lack of available
research on the toxic and adverse health effects of ENDS flavorings. 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. In the meantime, regardless of the potential long-term harm reduction
benefits of ENDS, an important policy question is whether the still uncertain risk of potentially serious lung
disease merits precautionary regulation of e-liquid composition in the face of considerable scientific
uncertainty.
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A Longitudinal Study of Electronic Cigarette Use in a Population-based
Sample of Adult Smokers: Association with Smoking Cessation and
Motivation to Quit.
Biener L1, Hargraves JL2.

Author information
Abstract
Aims: Increasingly popular electronic cigarettes (e-cigarettes) may be the most promising
development yet to end cigarette smoking. However, there is sparse evidence that their use
promotes cessation. We investigated whether e-cigarette use increases smoking cessation
and/or has a deleterious effect on quitting smoking and motivation to quit. Methods:
Representative samples of adults in two U.S. metropolitan areas were surveyed in 2011/2012
about their use of novel tobacco products. In 2014, follow-up interviews were conducted with 695
of the 1374 baseline cigarette smokers who had agreed to be re-contacted (retention rate: 51%).
The follow-up interview assessed their smoking status and history of electronic cigarette usage.
Respondents were categorized as intensive users (used e-cigarettes daily for at least one
month), intermittent users (used regularly, but not daily for more than one month), and nonusers/triers (used ecigarettes at most once or twice). Results: At follow-up, 23% were intensive
users, 29% intermittent users, 18% had used once or twice, and 30% hadn't tried e-cigarettes.
Logistic regression controlling for demographics and tobacco dependence indicated that intensive
users of e-cigarettes were 6 times as likely as non-users/triers to report that they quit smoking
(O.R. 6.07, 95% C.I. 1.11, 33.2). No such relationship was seen for intermittent users. There was
a negative association between intermittent e-cigarette use and one of two indicators of
motivation to quit at follow-up. Conclusions: Daily use of electronic cigarettes for at least one
month is strongly associated with quitting smoking at follow up. Further investigation of the
underlying reasons for intensive versus intermittent use will help shed light on the mechanisms
underlying the associations between e-cigarette use, motivation to quit and smoking cessation.
© The Author 2014. 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.
PMID: 25301815 [PubMed - as supplied by publisher]
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Abstract
Introduction: Smoking is the leading cause of preventable death worldwide.
Finding effective interventions for smoking cessation has proven difficult and
existing interventions have limited consumer appeal. Electronic cigarettes (ecigarettes) are becoming increasingly popular and a possible role for them in
smoking cessation is being debated. Our objective was therefore to analyse
existing research to investigate whether use of e-cigarettes is an effective smoking
cessation method.
Hypothesis: We assessed the hypothesis that use of e-cigarettes is an effective
smoking cessation method.
Methods: A systematic review of articles in English of any publication date was
conducted by searching PubMed, Web of Knowledge and Scopus databases.
Published studies investigating the effectiveness of e-cigarettes for smoking
cessation among current smokers were included. Studies were systematically
reviewed, and meta-analyses were conducted using the Mantel-Haenszel fixedeffect and random-effects models. Heterogeneity and quality of the selected
studies were also evaluated.
Results: Six studies were selected, including two randomised controlled trials, two
cohort studies and two cross-sectional studies, and included 7,551 participants.
Meta-analyses included 1,242 participants on whom complete smoking cessation
data was available. Of these, 224 (18%) reported smoking cessation after using
nicotine-enriched e-cigarettes for a minimum period of six months. Use of such ecigarettes was positively associated with smoking cessation with a pooled Effect
Size of 0.20 (95%CI 0.11-0.28). Nicotine filled e-cigarettes were more effective in
achieving cessation compared to
those without nicotine (pooled Risk Ratio 2.29, 95%CI 1.05-4.97). Use of ecigarettes was also effective in reducing smokers’ daily cigarette consumption. The
2
studies included were heterogeneous, (I =93%, p<0.001). A meta-regression
model showed that 98% of this heterogeneity was caused by study design and
gender variation.
Conclusions: In conclusion, available literature suggests that the use of ecigarettes may be an effective alternate smoking cessation method. Further
research is required to investigate this among both genders.
Key Words:
Smoking
Prevention
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From Science – to Politics

Recommendations on the Regulation of Electronic Inhalation Products
Background
Electronic inhalation products (e-inhalation products) are
products similar to tobacco products. They either vaporise
a chemical mixture with or without nicotine, the so-called
liquid, or heat tobacco without burning it. The user inhales the
aerosol formed in this process similarly to smoking conventional cigarettes. During use, emissions from the exhaled aerosol
are released into the air. Examples of e-inhalation products are
e-cigarettes, e-shishas, e-cigars and e-pipes. Both disposable
and rechargeable products are available.
In Germany as well as in many other countries there are no
legal regulations for e-inhalation products: standards for
product safety and protection against potential damage to
health are absent. Adolescents and young adults are not
protected against products which might lead to nicotine
addiction and could facilitate smoking initiation. In addition,
there is no regulation on the use of e-inhalation products in
locations where smoking is banned (public facilities, pubs,
places of work, schools, etc.). Therefore, regulation of these
products is urgently required.
Provisions for product safety and for the protection of children and adolescents from nicotine-containing e-cigarettes
were included in the revision of Directive 2001/37/EC, now
Directive 2014/40/EU20. According to this Directive, e-cigarettes that contain nicotine will be regulated either like
tobacco products, or if the product is claimed to be provided
for tobacco cessation, it will be regulated as human medicines
or medical devices. Nicotine-free e-inhalation products are

not regulated by Directive 40/2014/EU. The member states
are obliged to put into force legal and administrative laws
by 20 May 2016, in order to transpose Directive 2014/40/EU
into national law.

Recommendations on regulation
The new EU Directive only applies to nicotine-containing
products; furthermore, it focusses mainly on consumer
protection. It neglects most aspects of youth protection,
the protection of non-smokers, and waste disposal. Therefore further legal amendments should be made beyond the
transposition of the Directive into national law. These are
elaborated and substantiated hereafter (Fig. 1).
Consumer and health protection
To date, there are no legally regulated standards neither for
the technical requirements of the components of the products,
nor for the maximum permitted concentrations, nor for the
purity of the substances used in the liquids, nor for the warning and safety indications on the packaging. Even though the
products underwent continous development, technical faults
remain: in some models, liquid may leak during puffing34 as
well as during changing or refilling the cartridges46.
In some products, the concentration of nicotine in the liquids
is declared incorrectly and in some products that were labelled as nicotine-free nicotine has been detected10,23,45. The
amount of nicotine released in the aerosol varies substantially

Comprehensive regulation of electronic inhalation products

Consumer and
health protection

Protection
from emissions

Youth
protection

Tobacco Product
act/Law on
Tobacco Products

Non-Smoking Acts/
Health and Safety
at Work Act
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Figure 1: Aims and measures of the regulation of electronic inhalation products and laws to amend in Germany. Illustration: German Cancer
Research Center, Unit Cancer Prevention, 2014
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depending on the device, fill amount, battery voltage and
the puffing intensity23,38,47,51. As e-inhalation products can be
used for hundreds of puffs without interruption, overheating
due to excessive use and, in the case of nicotine products,
poisoning may occur6,27.
In order to improve consumer protection, the EU Directive 2014/40/EU enforces the following safety regulations
for e-cigarettes:
• Maximum volume of the refill containers: 10 ml; maximum volume of the cartridges: 2 ml; maximum nicotine
concentration: 20 mg/ml.
• Only additives of high purity must be used; other substances may only be included in trace amounts, if
unavoidable during production.
• E-cigarettes must deliver the nicotine at consistent levels
under normal conditions of use.
• E-cigarettes and refill containers must be child-proof,
tamper-proof and breakage-proof and must ensure refilling without leakage.
• An information leaflet must be included with an instruction
manual and instructions for storage – including a warning
that the product is not recommended for adolescents and
non-smokers, and warnings for specific risk groups and possible adverse effects as well as addictiveness and toxicity.
• The packaging must list: all ingredients, nicotine content,
batch number, the warning to keep the product out of
reach of children and the warning that nicotine is a highly
addictive substance.

•

These regulations should be introduced immediately
for e-inhalation products.

According to the EU Directive, these regulations only apply to
nicotine-containing products. However, not only the potentially
contained nicotine, but also any other ingredient may pose
health risks. The substances used are authorised for use in food –
the physiological effect they may have, if inhaled repeatedly
and daily over a long period, is unknown.
Propylene glycol, usually the main substance of the liquids
used in e-inhalation products, may cause irritations of the
eye and respiratory tract as well as cough32,50. Some of the
flavours used in the liquids, such as menthol and vanillin, are
known contact allergens. Therefore, the use of e-inhalation
products might cause allergies. Moreover, a carcinogenic
effect cannot be excluded, as small amounts of nitrosamines22,45, as well as formaldehyde and acetaldehyde41 were
detected in a few liquids; also in the aerosol of various e-cigarettes, formaldehyde, acetaldehyde, and acroleine22,37,45 was
found, along with nickel and chrome52.

•

•

Therefore, the same safety standards should apply
to ALL e-inhalation products according to Directive 2014/40/EU – regardless of their nicotine
content.
Because the aerosol of e-inhalation products is inhaled similarly to tobacco smoke, e-inhalation products
should be regulated as tobacco products.

In addition to the guidelines of Directive 2014/40/EU, the
following regulatory measures are appropriate:
Protection of children/adolescents
Initially, e-inhalation products were mainly used by smokers, ex-smokers and smokers willing to quit2,12,19,31,33,35. In
the meantime, more and more adolescents have been trying
e-inhalation products; particularly e-shishas, usually available in colourful packages and many child-friendly flavours
(gummy bears, bubble-gum, chocolate, cookies, etc.), are
appealing to young consumers. Most of the young consumers
of e-inhalation products are smokers, but up to 20 percent
are non-smokers and the percentage of non-
smokers is
markedly higher amongst the younger (13 – 15 year olds)
than amongst the older adolescent consumers (16 – 17 year
olds)1,8,9,14,17,28,42. The current data are not sufficient to draw
conclusions whether particularly smoking adolescents are
interested in e-cigarettes or, on the contrary, whether nonsmo
king adolescents initiate with e-cigarettes and then
switch to tobacco. Nevertheless, it is to be feared that e-inhalation products might be a gateway to smoking of traditional
cigarettes for children and adolescents7,11. This is also pointed out in Directive 2014/40/EU in Reason 43: “Electronic
cigarettes can develop into a gateway to nicotine addiction
and ultimately traditional tobacco consumption, as they
mimic and normalize the action of smoking.“ While using
e-inhalation products, adolescents practice the smoking
ritual. Moreover they may start with supposedly harmless,
nicotine-free products, try countless flavour variations from
chocolate and pizza to tobacco, and finally may switch to
nicotine-containing products as soon as the nicotine-free
products lose their thrill. When even this is no longer attractive, they may ultimately switch to tobacco cigarettes.
To protect youth from products which could facilitate smoking initiation, several measures are reasonable:
1. Prohibition of sale to minors
It is currently legal to sell e-inhalation products to children
and adolescents. Some traders voluntarily refrain from doing
so, and some manufacturers indicate on the packaging that
the products are not suitable for minors (< 18 years). Despite
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these voluntary restrictions and indications, children and
adolescents in Germany can buy electronic inhalation prod
ucts. According to media reports, the use of e-shishas by
pupils is increasing4,44. A ban to sale e-inhalation products to
minors makes it more difficult for children and adolescents
to purchase these products.

•
•

and supermarket cashiers) for tobacco products are still
permitted. If this regulation also applies to the advertising
for e-inhalation products and liquids, children and adolescents will be permanently and everywhere exposed to the
advertisements for products that might facilitate smoking
initiation. Therefore, the advertising ban should be extended.

•

Therefore, the sale to minors should be prohibited
for ALL e-inhalation products – regardless of their
nicotine content.
In Germany, such a prohibition of sale can be enacted
using the Law for the Protection of Youth (§10).

•
•

2. Extension of advertising ban
E-inhalation products are primarily marketed as healthier
alternatives to smoking and as smoking cessation aid. Some
manufacturers also claim that they can be used everywhere to
circumvent non-smoking legislation. However, in addition to
smokers, adolescents and young adults are also an important
target group for advertising: The models in the ads are of an age
which easily makes them role models for young people (Fig. 2).
In order to protect adolescents and young adults from the use
of a potentially addictive product, which might facilitate smoking initiation (see Reason 43 of the Directive 2014/40/EU),
any advertisement for these products should be banned.
The Directive 2014/40/EU requires a ban on advertising for
nicotine-containing e-cigarettes on the internet, in print, on
the radio and on television, as well as the sponsorship of
cross-border initiatives.
In Germany, outdoor advertising (billboards, city lights) and
advertising at the point of sale (petrol stations, stationers

The advertising ban prescribed by Directive 2014/40/EU
should be implemented immediately for all e-inhalation products.
A ban on outdoor advertising and advertising at the
point of sale should be included.
In Germany, a comprehensive advertising ban can be
enacted through the Provisional Tobacco Law.

3. Uniform packaging
In Reason 48 for the enactment of Directive 2014/40/EU it
is clarified: “In any case, the presentation and advertising of
those products should not lead to the promotion of tobacco
consumption or give rise to confusion with tobacco products.
Member States are free to regulate such matters within the
remit of their own jurisdiction and are encouraged to do so.“
Currently, products with names and logos that remind of
brand names and logos of cigarettes are sold (Fig. 3).
In addition, the packaging of e-inhalation products is
sometimes clearly derived from that of traditional cigarettes (Fig. 4).
In order to avoid an association of e-inhalation products with
cigarettes, packaging which is similar to cigarette packaging
should be banned – as well as logos and brand names which
recall cigarette brands. Instead, packaging of electronic

Figure 2: Screenshots from a TV advertisement for the e-cigarette “Vype“ by British American Tobacco. Source: Vype 201449

Figure 3: Names and logos of liquids which recall known cigarette brands. Left: Colins’s Desert Wind and Camel cigarettes, Centre: Colins’s
New Star and Lucky Strike cigarettes, right: MB Liquid by Liquid.de (detail from a Screenshot29) and Marlboro print advertisement from 2006.
Photos: German Cancer Research Center, Unit Cancer Prevention, 2014
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Figure 4: Packaging similar to cigarette packaging. Details from screenshots of internet pages of Vype (British American Tobacco), Mark Ten
(Philip Morris) and blu (Lorillard). Sources: Vype 201448, MarkTen 201430, blu 20145

inhalation products and liquids should be standardised in
the following manner:
• Unicoloured packaging;
• text only without graphic elements;
• white reverse for the indication of ingredients and warnings in black Helvetica script, minimum font size 9 points
• same format and opening mechanism as medicine packaging.
An example of an already existing packaging similar to standardised packaging is given in Figure 5.

•
•

For e-inhalation products and refill containers, standardised packaging should be mandatory.
In Germany, a uniform packaging can be enacted
through the Law on Tobacco Products.

4. Standardised form for e-inhalation products
Not only the packaging, the names and the logos of e-inhalation products and liquids clearly imitate cigarettes‘ names
and logos; currently, numerous products are on the market
which could be mistaken for cigarettes and may only differ
in their size (Fig. 6). Some advertising even claims that the
mouthpiece of the e-cigarette feels almost exactly like the
filter of a traditional cigarette.

Figure 5: Example of a simple packaging of liquids. Photo: German
Cancer Research Center, Unit Cancer Prevention, 2014

Other products are attractive to children and adolescents due
to their youthful design (Fig. 7): They are printed similarly
colourfully to pens, are decorated with rhinestones or are
come with special additional functions which are attractive to
adolescents. The Dutch company Supersmokerclub, for example, developed an e-cigarette which is not only for vaping, but
which can also be used as an MP3 player or as a phone via Bluetooth – a gimmick that particularly appeals to young people.
In order to avoid confusion with tobacco cigarettes and
to prevent that products entice adolescents into tobacco
consumption, a standardised form should be introduced for
e-inhalation products. This form should clearly differ from
cigarettes in shape and colour and should be as unattractive as possible to adolescents. Therefore, only grey or black
should be permitted as colours for the products.
An exception from this regulation should be granted for prod
ucts which are regulated by Directive 2001/83/EC (human
medicines) or 93/42/EEC (medical devices). These products
would then only be intended for smokers, sold by pharmacies
and therefore would not be accessible to adolescents.

•
•

A standardised shape should be mandatory for
e-inhalation products which do not come under Directive 2001/83/EC or 93/42/EEC.
In Germany, a standardised form for e-inhalation prod
ucts can be determined using the Provisional Tobacco
Law (Article 17 prohibition for protection against deceit).

Figure 6: Traditional tobacco cigarette (above) and e-cigarette in the
design of a traditional cigarette (below). Photo: German Cancer Research Center, Unit Cancer Prevention, 2014
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Figure 7: E-inhalation products with youthful design: sticker for design e-cigarettes (EGO CE-5) with large selection of images (detail of a
screenshot), rhinestone-decorated rechargeable batteries for eGo e-cigarette (detail of a screenshot), e-cigarette with Bluetooth to listen to
music and telephone. Sources: E-Liquid.org 201418, Dampferinsel.de 201413, Die Tabak Zeitung 201416

5. Ban on child-friendly flavours
E-inhalation products are attractive to children and adolescents due to child-friendly flavours (gummy bears,
bubble-gum, marshmallow or fantasy flavours such as
Skark’s Breath, Walking down the Mall, Surfer, 4-Play). E-inhalation products allow the imitation and practice of smoking
in a supposedly harmless manner. With increasing habituation, new stimulation is sought; accordingly, a switch from
nicotine-free products to nicotine-containing products, as
well as from candy flavours to tobacco flavour and finally to
cigarettes, could take place. Some of the designs of the liquid
bottles also appear very youthful (Fig. 8).
In order to make e-inhalation products as unattractive as
possible for children and adolescents, child-friendly flavours
should be banned for all products which are not intended
for tobacco cessation. The only flavour permitted should be
tobacco, which holds relatively little attraction for children
and adolescents.
Smokers, on the other hand, often initially start with tobacco
flavour when they try e-cigarettes for the first time, and only
later use other flavours21. For products indicated for smoking
cessation (regulation according to Directive 2001/83/EC or
Directive 93/42/EEC), a limited range of flavours should be
available in addition to tobacco flavour, in order to make the

products as attractive as possible for smokers who wish to
switch from traditional cigarettes to e-cigarettes.

•
•
•
•

For lifestyle products no child-friendly flavours
should be permitted, but only tobacco flavour.
For smoking cessation products an expanded flavour
selection should be permitted.
Instead of child-friendly packaging design, standardised packaging should be mandatory.
In Germany, regulation should be ensured via the
Law on Tobacco Products and the Ordinance on the
Production of Pharmaceuticals and Active Pharmaceutical Ingredients.

Protection against emissions
During the use of e-inhalation products substances are
released into indoor air, which are also inhaled by non-con
sumers who are present in the area, so a health impact on
bystanders cannot be excluded24. The aerosol produced
by e-inhalation products may contain nicotine, flavours,
tobacco-specific nitrosamines, volatile organic compounds,

Figure 8: Liquids with designs that are attractive to adolescents. Details from screenshots of the distributors. Sources: Shisha-world.com
201439,40, Totally wicked 201443, Puff King promotional flyer 2014, Photos: German Cancer Research Center, Unit Cancer Prevention, 2014
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acetone, formaldehyde, acetaldehyde and benzo[a]pyrene
as well as various metal particles, some of which are
carcinogenic22,36,37,41,45,52.
Particularly relevant to health are fine and ultrafine particles,
which probably consist mainly of propylene glycol. These
ultrafine droplets can be deposited in the lungs36. The distribution of particle size in the aerosol of e-inhalation products
is similar to that in the smoke of tobacco cigarettes. Most
particles released during the use of e-cigarettes are ultrafine
particles with a dimension of 10 to 100 nanometres37. The
release of the particles appears to depend on the nicotine
concentration in the liquid – nicotine-free liquids release
more particles than liquids containing nicotine36. This effect
on indoor air is a potential health risk to non-consumers –
however, currently there is no data on this, as e-inhalation
products have only been on the market for a few years.
In order to ensure a preventive health protection, the population should be protected against any pollution in indoor air.
This can be achieved through the application of smoke-free
policies to electronic inhalation products. E-inhalation prod
ucts should not be used in enclosed public places including,
but not restricted to public buildings, educational institutions, health care facilities, cultural and leisure facilities, sports
clubs, pubs, public transport as well as all other facilities in
which children and adolescents are present. Moreover, the
inclusion of e-inhalation products in Non-Smoking Acts simplifies the enforcement of the laws, as it is often not evident
at first glance whether someone is smoking a cigarette or
vaping an e-cigarette.
Strict Non-Smoking Acts without exceptions have a greater
effect on smoking behaviour – particularly in young people –
than policies with exceptions3. This is because smokers crave
for a cigarette when they see others smoking – they even
feel an urge to smoke when they see people using electronic cigarettes26. Therefore, the use of e-cigarettes may cause
smokers to smoke more and provoke a relapse in ex-smokers.
Thus the use of e-inhalation products in non-smoking areas
undermines an important side-effect of the Non-Smoking
Acts: the motivation to smoke less or to stop completely.

•
•

created by the devices made of plastic, metal and (rechargeable) batteries as well as the countless refill bottles.
For the preservation of resources, a recycling or deposit system must be developed, so that the materials can be reused.

•
•

Taxation of the products
For smokers, e-inhalation products may be a motivation
for smoking cessation; for adolescents, on the other hand,
they might be a gateway to smoking. In order to promote
their use as an alternative to conventional cigarettes and
to simultaneously discourage adolescents from use, e-inhalation products should be expensive when sold as lifestyle
products, but cheap when sold as tobacco cessation aid,
because differentiated prices of different product types
can influence consumer behaviour. If, for example, the
consumption of recyclable products is to be encouraged, a
ten percent price increase for disposable e-cigarettes can
increase the consumption of re-chargeable e-cigarettes by
around five percent25. In a similar manner, the demand for
lifestyle e-cigarettes could be transferred to e-cigarettes for
smoking cessation. As a tax measurably can influence the
price, e-inhalation products should be taxed in the same way
as tobacco products, unless they are regulated under Directive 2001/83/EC or Directive 93/42/EEC. The tax on products
sold as cessation aids should be substantially lower.

•
•
•

E-Inhalation products should be banned in non-smoking areas.
In Germany, regulation could be ensured via the
Non-Smoking Acts and the Health and Safety at
Work Act (Article 5)

Environmental protection
E-inhalation products might cause a substantial environmental problem.
Traditional cigarettes undisputedly have an environmental
impact: cigarette butts are the most common rubbish world
wide15. In addition, the butts are often carelessly thrown
onto the ground, so that toxins from the tobacco can leak
into soil and water.
If increasing numbers of smokers switch to e-inhalation
products, fewer butts may be found in the environment but,
instead, mountains of plastic and hazardous waste will be

A recycling or deposit system should be created for
e-inhalation products and potentially a hazardous
waste fee on basic devices.
In Germany, regulation could be ensured via the Law
on Tobacco Products.

E-inhalation products which are sold as lifestyle
products should be taxed in the same way as tobacco
products.
The tax on e-inhalation products used as smoking
cessation aid should be lower.
In Germany, the regulation should be enacted
through the Law on Tobacco Taxation.

Conclusion
Directive 2014/40/EU improves the product quality and
safety of nicotine-containing e-inhalation products for
consumers. Therefore, the regulation included should
be transposed into national law without delay. For smokers, electronic inhalation products can be a motivation to
stop smoking; for adolescents, on the other hand, they are
inappropriate as they might be a gateway to smoking, due to
the child-friendly flavours and the method of use (imitation
of smoking). In order to improve the protection of consumers,
non-smokers, youth and the environment, the following
additional regulations are required:
• Same regulation for all e-inhalation products independent of their nicotine content (with and without nicotine)
• Prohibition of sale to minors
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•
•
•

•

Extension of the advertising ban set out by Directive 2014/40/EU to cover outdoor advertising and
advertising at the point of sale
Standardised packaging for e-inhalation products and
refill containers
New shape for e-inhalation products, which is clearly
differentiated from tobacco products for e-inhalation
products that were not authorised pursuant to Directive 2001/83/EC or 93/42/EEC
For lifestyle products, only tobacco flavours
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•
•
•
•

For smoking cessation products (pharmacy sale), restricted flavour selection
No use of e-inhalation products in non-smoking areas
Recycling or deposit system for e-inhalation products
Differentiated taxation according to use:
1. Taxation according to tobacco tax on e-inhalation prod
ucts sold as lifestyle products;
2. Taxation as a medicine (with the appropriate VAT rate)
on products for smoking cessation.
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Abstract
Exhaled aerosols were collected following the use of two leading U.S. commercial electronic
cigarettes (e-cigarettes) and a conventional cigarette by human subjects and analyzed for
phenolics, carbonyls, water, glycerin and nicotine using a vacuum-assisted filter pad capture
system. Exhaled breath blanks were determined for each subject prior to each product use and
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significantly greater than in exhaled e-cigarette aerosols, exhaled breath and room air blanks,
averaging 242 µg/session (range 136 to 352 µg/session). These results indicate that exhaled ecigarette aerosol does not increase bystander exposure for phenolics and carbonyls above the
levels observed in exhaled breaths of air.
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Highlights
• Little is known about the addictiveness of electronic cigarettes (ecigarettes).
• We assessed dependence in daily users of ecigarettes.
• We found that ecigarettes users were less addicted to ecigarettes than smokers were addicted to tobacco cigarettes
and nicotine gum users to the nicotine gum.

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 e
cigarettes 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 e
cigarettes. In former smokers, longterm (>3 months) users of ecigarettes 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.
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Abstract
INTRODUCTION: Electronic cigarettes (e-cigs) are becoming increasingly
popular but little is known about their dependence potential. This study

aimed to assess ratings of dependence on electronic cigarettes and
retrospectively compare it with rated dependence on tobacco cigarettes in
a large sample of ex-smokers who have switched to e-cigs.
METHODS: 3609 current users of e-cigs who were ex-cigarette smokers

completed a 158-item online survey about their e-cig use, including 10
items designed to assess their previous dependence on cigarettes and 10
almost identical items, worded to assess their current dependence on ecigs (range 0-20).

RESULTS: Scores on the 10-item Penn State (PS) Cigarette Dependence
Index were significantly higher than on the comparable PS Electronic
Cigarette Dependence Index (14.5 v 8.1, p<0.0001). In multivariate

analysis, those who had used e-cigs for longer had higher e-cig
dependence scores, as did those using more advanced e-cigs that were

larger than a cigarette and had a manual button. Those using zero
nicotine liquid had significantly lower e-cig dependence scores than those
using 1-12 mg/ml, who scored significantly lower than those using 13 or
greater mg/ml nicotine liquid (p<0.001).

CONCLUSIONS: Current e-cigarette users report being less dependent on
e-cigarettes than they retrospectively report having been dependent on
cigarettes prior to switching. E-cig dependence appears to vary by product
characteristics, liquid nicotine concentration and may increase over time.
© The Author 2014. 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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Author information
Abstract
OBJECTIVES/HYPOTHESIS: Development and utilization of electronic cigarettes (ECs) resulted
from the search for healthier alternatives to conventional tobacco cigarettes (TCs) and the search
for alternative methods for quitting TCs. This review compares the potential disease burden
presented by TC smoke to that of EC vapor.
METHODS: Potential disease burden of EC vapor versus TC smoke was assessed by reviewing
clinical studies that measured inhaled components. Chemicals and carcinogens produced by
vapor versus smoke were compared.
RESULTS: Studies show that EC vapors contain far less carcinogenic particles than TC smoke.
Whereas ECs have the ability to reach peak serum cotinine/nicotine levels comparable to that of
TCs, ECs do not cause an increase in total white blood cell count; thus, ECs have the potential to
lower the risk of atherosclerosis and systemic inflammation. Use of ECs has been shown to
improve indoor air quality in a home exposed to TC smoke. This reduces secondhand smoke
exposure, thus having the potential to decrease respiratory illness/asthma, middle-ear disease,
sudden infant death syndrome, and more. However, some studies claim that propylene glycol
(PG) vapor can induce respiratory irritation and increase chances for asthma. To minimize risks,
EC manufacturers are replacing PG with distilled water and glycerin for vapor production.
CONCLUSION: Based on the comparison of the chemical analysis of EC and TC carcinogenic
profiles and association with health-indicating parameters, ECs impart a lower potential disease
burden than conventional TCs. Laryngoscope, 2014.
© 2014 The American Laryngological, Rhinological and Otological Society, Inc.
KEYWORDS: Electronic cigarette; carcinogen; disease burden; second-hand smoke exposure; smoke;
tobacco cigarette; vaping; vapor
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Promise vs perils of electronic cigarettes

COMMENTARY

Open Access

Electronic cigarettes have a potential for huge
public health benefit
Peter Hajek

Abstract
Although there is no doubt that smokers switching to electronic cigarettes (EC) substantially reduce the risk to their
health, some tobacco control activists and health organisations discourage smokers from using EC and lobby policy
makers to reduce EC use by draconian regulation.
The hostility to EC may be related to a moral belief that nicotine use should be eradicated rather than allowed to
morph into a relatively harmless activity. If EC are allowed to compete with cigarettes and develop further, smoking
is likely to all but disappear. Discouraging smokers from making the switch and reducing EC competitiveness with
cigarettes by unwarranted regulation will delay this opportunity or squander it altogether.
In fact, there is now sufficient evidence available for health professionals to recommend to smokers who cannot
stop smoking with existing treatments or do not want to do so, to try several types of e-cigarettes to see if they
can find one meeting their needs.
Keywords: E-cigarettes, Nicotine, Public health, Controversy

Introduction

smokers that EC are as harmful as cigarettes [6] and discouraging them from making the switch [7,8].
This commentary argues that EC have a potential to
generate substantial public health benefits and that discouraging smokers from using them and regulating EC
as severely as cigarettes, or even more severely, is detrimental to public health.
There are manifest humane and logical reasons to encourage smokers who cannot or do not want to stop
smoking but want to limit the damage smoking may do
to their health to switch to EC. Here is the straightforward case:
There are currently two main products competing for
smokers’ custom. One, the conventional cigarette, is responsible for disease and premature death in a substantial proportion of its users. It also continues to recruit
new customers from among non-smoking children who
try it. The other, EC, is orders of magnitude safer. On
current evidence it only appeals to smokers and generates negligible rates of regular use among non-smoking
children who try it. Which one would you prefer your
nicotine addicted father to use? And if your children
were to try a nicotine product, which of these two would
you prefer that they lay their hands on?

Electronic cigarettes controversy

Electronic cigarettes (EC) are a consumer product appealing to smokers looking for a safer way to obtain what they
want from their cigarettes. From what we know about EC
ingredients, toxicology and the chemical and physical processes involved, they can be expected, outside pregnancy,
to be at least 95% less harmful than cigarettes [1]. There
is now a sufficient body of evidence available on several
aspects and effects of EC for recent reviews to conclude
that health care professionals and public health bodies
should encourage smokers who cannot stop smoking
using available treatments, or do not want to do so, to
switch to EC [2,3].
Yet at the same time, the World Health Organisation
(WHO) have labelled EC a threat to public health, issued
a strong advice to smokers not to use them [4], and
urges policy makers to limit their use by prohibition or
strict regulation [5]. This and other negative campaigns
are starting to have an alarming effect of persuading
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control activists, however, is puzzling. Future textbooks
are likely to discuss this phenomenon at length. Here is
one hypothesis.
The field of public health is not always rational. Ideology
and morality can play at least as big a role as evidence and
logic. Public health policies struggle with ideology in areas
ranging from abortion to harm reduction strategies in
drug addiction and sexually transmitted diseases. One of
the possible explanations of the EC controversy is that for
some tobacco control activists, any nicotine use is ‘drug
abuse’ and abhorrent even if it were to carry no physical
health risk. When encountering evidence that EC are
much safer than cigarettes, do not attract non-smokers,
and promise to reduce smoking-related morbidity, people
with this ‘moral stance’ look for objections and counterarguments. Evidence is not needed to discover the truth as
the truth is ‘self-evident’ and there is a higher purpose.
Evidence is just a tool to gain converts. Nicotine use
should be eradicated, not allowed to morph into an activity akin to drinking coffee. An earlier version of the
WHO Report to the Framework Convention on Tobacco
Control (FCTC), now off-line, betrayed its missionary
ethos when it stated that the group’s target is nicotine addiction (that is, nicotine use) ‘independently from its
source’ (that is, whether it impacts physical health or not).
Nicotine use, of course, can have negative consequences even if it does not affect physical health. A proportion
of users become dependent. However, compared with disease and death caused by combustible non-nicotine chemicals in tobacco smoke, this is a minor consideration.
Worries about nicotine use stripped of the health risks of
smoking are on par with worries about drinking coffee.
Some coffee drinkers do become dependent and spend a
fair amount of money and time on their habit, but this
does not constitute a major public health issue. It definitely does not justify denying smokers health benefits of
stopping smoking just because they would continue to use
nicotine and so their conversion to the true virtue would
be incomplete.

Evidence and agendas

For the past few years, scientific journals have been publishing a large volume of commentaries on the EC phenomenon. Most of these focus on hypothetical concerns.
Although all commentators now acknowledge that EC
are safer than cigarettes, EC are typically presented as a
competitor to smoking cessation medications that is possibly less safe and that can somehow increase cigarette
use, rather than as a consumer product that competes
with cigarettes, and that can make its deadly competitor obsolete.
Some medical organisations which are supposed to
protect public health, such as WHO, go further and actively discourage smokers from using EC while lobbying
for restricting EC use by regulation. The WHO stance is
underpinned by a review they commissioned [9] that has
been criticised for an unorthodox use of evidence [10]
and illustrates well the anti-EC arguments. Findings that
EC vapour contains traces of toxicants is interpreted as
a sign of danger and even as a threat to bystanders, even
if the levels of these chemicals are well within limits
considered safe in the air we breathe [2,11]. Surveys showing that a small proportion of children experiment
with EC are presented as a sign of the ‘gateway’ risk despite the fact that virtually no non-smokers progress to
daily EC use and that smoking in youth is declining [12].
Where it fits with the negative agenda, trying EC once
in the past month is labelled as ‘current use’ which by
analogy with ‘current smoking’ is typically interpreted as
daily use. Surveys which include only smokers who did
not find EC helpful and exclude EC users who stopped
smoking are presented as a proof that EC are unhelpful.
‘Dual use’ is presented as a sign of danger despite the
fact that it leads to reduced toxin intake [2]. The toxicity
of nicotine is exaggerated [13] and the evidence that it
makes little if any contribution to smoking related disease and death [14,15] is ignored. Concerns about the
twisting of evidence for ideological ends have generated
an exchange of letters by large groups of researchers and
activists [16-18]. Given the visibility and influence of the
activists and medical organisations opposing EC use, there
is a risk that these campaigns will discourage or even bar
large numbers of smokers around the world from the unquestionable benefits of switching from smoking to vaping. Indeed, alarming signs are emerging that smokers
who could benefit from switching to EC now increasingly
believe EC are dangerous and they might as well stick to
the conventional cigarettes [6-8].

How best to appraise the impact of EC?

Negative expectations and concerns can ultimately prove
to be correct, even if they were generated by irrational
or commercial motives. How should we determine objectively what impact EC are having on public health?
For a negative impact, EC use would have to generate an
increase in use of cigarettes.
Where commentators worry about gateway effects,
undermining tobacco control achievements or renormalisation of smoking, they should be understood
as saying that in their opinion, EC use is generating
or is likely to generate an increase in cigarette consumption. When put like this, it appears a highly improbable
concern. There is no precedent for a safer technology to

Why is there a controversy?

EC are a disruptive technology, threatening sales of tobacco products as well as sales of stop smoking medications and so commercially motivated opposition can
be expected. The hostility to EC from some tobacco
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increase the use of the less safe competitor. However, hard
data on this issue are needed.
Emerging trends are as expected. In the UK where
EC are available and taken up by sufficient numbers of
smokers, quit rates are increasing and decline in smoking,
especially among young people, is accelerating [19-21].
The same is happening in the US [12]. In France and Italy
the decline in cigarette sales has been accelerating [22,23].
Such data, of course, cannot determine the cause of these
trends. The sales of EC have so far been too low compared
to sales of cigarettes for their impact to be clearly visible.
More comprehensive studies of the relationship between
sales of cigarettes and sales of EC are currently the number one research priority. Comparisons are needed of time
trends in sales of cigarettes in countries that allow and
that prohibit EC sales, and sales of cigarettes need to be
plotted against sales of EC over time. This is needed urgently, before the drastic regulation of EC advocated by
the tobacco and pharmaceutical industries and misguided
medical organisations stops the effects of EC sales on
cigarette sales unfolding and hard data emerging which
could provide a rational guidance to policy.
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Conclusions
Today’s e-cigarettes appeal to only a fraction of the smoking population, but if they are allowed to carry on competing with cigarettes as a consumer product and innovate
and evolve, there is a good chance that they will continue
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sales will continue to fall, and over the next 10 years, in
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The public health benefit would be huge, even if recreational use of nicotine carries on. If, on the other hand,
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death will be postponed by many years or even missed
altogether. Future commentators are likely to consider
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not want to stop smoking and who follow evidence and
common sense rather than ideologically and commercially driven agendas should recommend that their patients try several types of e-cigarettes to see if they can
find one meeting their needs.
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ABSTRACT
Background: In January 2014, the Chicago City Council scheduled a vote on local regulation of
electronic cigarettes as tobacco products. One week prior to the vote, the Chicago Department of
Public Health (CDPH) released a series of messages about electronic cigarettes (ecigarettes)
through its Twitter account. Shortly after the messages, or tweets, were released, the department’s
Twitter account became the target of a “Twitter bomb” by Twitter users sending more than 600 tweets
in one week against the proposed regulation.
Objective: The purpose of our study was to examine the messages and tweet patterns in the social
media response to the CDPH ecigarette campaign.
Methods: We collected all tweets mentioning the CDPH in the week between the ecigarette
campaign and the vote on the new local ecigarette policy. We conducted a content analysis of the
tweets, used descriptive statistics to examine characteristics of involved Twitter users, and used
network visualization and descriptive statistics to identify Twitter users prominent in the conversation.
Results: Of the 683 tweets mentioning CDPH during the week, 609 (89.2%) were antipolicy. More
than half of antipolicy tweets were about use of electronic cigarettes for cessation as a healthier
alternative to combustible cigarettes (358/609, 58.8%). Just over onethird of antipolicy tweets
asserted that the health department was lying or disseminating propaganda (224/609, 36.8%).
Approximately 14% (96/683, 14.1%) of the tweets used an account or included elements consistent
with “astroturfing”—a strategy employed to promote a false sense of consensus around an idea. Few
Twitter users were from the Chicago area; Twitter users from Chicago were significantly more likely
than expected to tweet in support of the policy.
Conclusions: Our findings may assist public health organizations to anticipate, recognize, and
respond to coordinated social media campaigns.
J Med Internet Res 2014;16(10):e238)
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tobacco to recruit new and retain existing customers [8]. Ecigarette marketing expenditures have
increased rapidly in recent years in the United States [17], as has exposure of youth and young adults
to ecigarette advertising [18]. Ecigarettes are marketed on social media [4,19,20], and come in a
hightech format and sweet flavors like cotton candy, which may attract younger consumers
[2,4,21,22]. Use of ecigarettes is increasing in youth and young adults, including in youth and young
adults who do not smoke traditional cigarettes [23].
On April 24, 2014, the Food and Drug Administration (FDA) proposed a new rule to extend existing
tobacco authority to ecigarettes and other tobacco products [24]. However, current FDA authority
prohibits advertising of ecigarettes as a therapeutic device for smoking cessation, but does not
regulate ecigarettes as a tobacco product [9]. As of January 3, 2014, three state laws and 108 local
laws restricted ecigarette use in 100% smokefree venues and nine states restricted use in other
venues [25]. On January 15th, 2014, the Chicago City Council voted to regulate ecigarettes as
tobacco products [26]. The regulation defines ecigarettes as tobacco products and applies Chicago’s
tobacco control laws to ecigarettes (record #SO20136160 [27]).
Informing and educating constituents about health is one of 10 essential services provided by local
health departments (LHDs) in the United States [28]. Communication with constituents about health
and health risks is required of LHDs for accreditation [29]. In past research, 61% of LHDs met
standards for informing and educating constituents [30], suggesting a gap between current practices
and best practice for communicating with constituents. LHDs have begun to adopt Twitter and other
social media for communication, which may help fill the gap [31,32]. Currently, LHDs use social media
primarily to broadcast information rather than interact with constituents [3335].
One week prior to the ecigarette policy vote, the Chicago Department of Public Health (CDPH) used
Twitter to disseminate a series of tweets about ecigarettes. Shortly after releasing the tweets, the
CDPH Twitter feed was “Twitter bombed” by Twitter users tweeting against the proposed policy
change. Twitter bombing is a social media strategy designed to fill Twitter feeds with a specific
message in order to “establish a false sense of group consensus about a particular idea” and to make
the message a trending topic on Twitter [36]. In politics, this strategy has been called “astroturfing”,
which is a movement that appears to be grassroots, but is supported by a corporation, industry trade
association, political interest group, or public relations firm [3740]. The tobacco industry has
historically used astroturfing by working with thirdparty allies [37,38] and including citizendriven
groups such as the smokers’ rights movement to unite and oppose tobacco policies [37,40,41].
Astroturfing through social media has been used with some success in elections for and against
candidates and issues [36,42,43]. To better understand how social media was used to oppose the
Chicago ecigarette policy, we examined patterns of Twitter use, connections among Twitter users,
and content of tweets sent during the week between the campaign and the vote. To our knowledge,
this is the first analysis of a Twitter bombing of a public health organization or topic. This information
will aid LHDs and other organizations in anticipating, recognizing, and responding to coordinated
social media strategies.

Methods
Study Context
On January 8, 2014, CDPH conducted a 1day Twitter campaign about ecigarettes (Table 1). CDPH
Twitter campaigns are typically short, given the many priorities of the department and the varied
http://www.jmir.org/2014/10/e238
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interests of constituents. CDPH used the hashtag #ECigTruths to facilitate engagement with the
tweets. Hashtags (#) are metadata embedded in tweets allowing users to click on the hashtagged
word and see all tweets using the same hashtag. Hashtags facilitate group formation around specific
topics or events [44] and are positively associated with retweeting [45,46]. The CDPH also directly
invited engagement by ending the first ecigarette tweet with, “Let’s talk about it!”
Throughout January 8th, 12 propolicy and 11 antipolicy tweets were directed to the CDPH Twitter
feed by including the CDPH Twitter handle @ChiPublicHealth in the tweet. Including a Twitter handle
in a tweet is called “mentioning” [47]. If the mention is first in the tweet, the tweet shows up in the
Twitter timeline of those who follow both the tweeter and receiver of the mention; if the mention is
later in the tweet, it is treated like a regular tweet and shows up for followers of the tweeter. Both
types of mentions are visible to the owners of @ChiPublicHealth in the mentions section of the
account; if the mention is in a public tweet, the tweet is also publicly available.
At 12:46am January 9th, Twitter user @A tweeted the following, “We need to twitter bomb the hell out
if [sic] @chiPublicHealth, spreading nothing but lies #kcavo #vaping…[URL].” The tweet was visible to
the followers of @A and Twitter users following #kcavo and/or #vaping. The hashtag #kcavo is short
for a saying among ecigarette users, or vapers, “keep calm and vape on”. The Twitter profile of @A
connects to a professional website that links to provaping advocacy groups, conferences, and an e
cigaretterelated business. Over the next 6 days more than 600 tweets were sent opposing the e
cigarette policy and including @ChiPublicHealth.

 Table 1. E-cigarette tweets sent by the Chicago Department of Public Health
(@ChiPublicHealth) on January 8, 2014a.
View this table
Data Collection and Management
Using the twitteR package [48] for R version 2.15.2, we collected 684 tweets mentioning
@ChiPublicHealth between January 8, 2014 and January 15, 2014. With each tweet, we collected the
date and time it was sent, whether it was an original tweet or a native retweet, who sent the tweet,
and who composed the tweet. Retweeting is the sharing of tweets originally composed by a different
Twitter user. A native retweet is a retweet using an automated function in Twitter; when this function is
used, metadata is added to the tweet marking it as a retweet and attaching the handle of the original
tweeter. Using NodeXL [49,50], we collected information about each tweeter including number of
followers, following, and total tweets sent. Finally, the CDPH tracked social media activity about the
policy from nonCDPH sources during the week.
In reviewing the data, we noticed duplicate messages not marked as retweets. We identified these as
nonnative retweets (retweeted manually rather than using the automated function), coded them as
retweets, and attributed each to its original tweeter. To examine how messages spread, retweet
network data was visualized and analyzed using Pajek 3.10 [51,52].
Coding Tweet Content
http://www.jmir.org/2014/10/e238

4/19

26/6/2015

JMIRTweeting for and Against Public Health Policy: Response to the Chicago Department of Public Health's Electronic Cigarette Twitter Campaig…

To examine tweet content, four of the authors read the tweets independently and identified themes.
The authors then met to discuss and developed a common set of themes: safety, lies/propaganda,
science, flavors, regulation, and issue salience (Table 2). Tweets were assigned as many themes as
relevant. We also coded each tweet as in support, opposed to, or unclear on regulating ecigarettes.
Each tweet was coded by two authors. The team met to discuss disagreements and agreed on final
classifications. One tweet was not about ecigarettes and was dropped.
Data Analysis
Patterns of Twitter use can indicate whether a conversation developed organically or through
strategies consistent with astroturfing. Characteristics of accounts used for astroturfing include (1) a
high followingtofollower ratio, which indicates that the user follows many others but is not followed
[53,54], (2) the use of a combination of letters and numbers in a username [54], and (3) account age,
with newer accounts more likely to belong to spammers [55]. We considered followingtofollower
ratios more than two standard deviations above the mean (z≥1.96) to be high. Tweeters with two or
more of these three characteristics we considered likely to be involved in astroturfing. Tweet
characteristics can also aid in identifying messages consistent with astroturfing. For example, sending
multiple copies of the same tweet that include different shortened versions of the same URL is a
strategy used to avoid being identified by Twitter as a spammer [53].
We used descriptive statistics to examine Twitter user characteristics, message content, and Twitter
use patterns. We used network analysis and visualization to examine patterns of retweeting.
Specifically, we examined the network consisting of Twitter users with retweeting relationships
connecting them. A retweet network is directed, with relationship direction representing information
flow. For example, if network member B retweeted a message from network member A, the
relationship would be depicted A→B since information is traveling from A to B. In a directed network,
outdegree centrality measures how many outgoing ties a network member has. In this case, A→B
indicates an outdegree of 1 for A, who was retweeted one time by B. Highly central network members
aid in the spread or dissemination of information [56]. Tie strength is also influential in dissemination.
In a directed network, asymmetric ties are typically weaker relationships, which facilitate
dissemination. Mutual ties are stronger and hinder dissemination since both members in the
relationship likely already have the same information [57]. To understand the network members and
ties facilitating dissemination policy tweets, we examined (1) network members with high outdegree
centrality, and (2) the distribution of asymmetric and mutual ties across the network.

Results
Summary
Between January 8, 2014 and January 15, 2014, 306 Twitter users mentioning @ChiPublicHealth
each sent an average of 0.83 (SD 1.71) original tweets and 1.40 (SD 1.87) retweets. On average,
each user had 776 followers (range 038,662) and had tweeted 3063 times (range 2143,118) during
the time their account was open. A total of 35 (11.4%) of the 306 user profiles reported their location
as the Chicago area and 13 (4.2%) reported Illinois, while 128 (41.7%) were blank or unknown (eg, “a
galaxy far far away”), 83 (27.0%) were from another US state, and 48 (15.6%) were from outside the
United States. A few accounts had no followers; to compute the followingtofollower ratio, we added
one follower to these accounts. The average ratio of followingtofollowers was 1.98 (range 019). The
oldest Twitter account was opened on March 11, 2007; the newest was opened January 14, 2014. Of
http://www.jmir.org/2014/10/e238
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the 683 tweets, 258 (37.8%) started with @ChiPublicHealth. Finally, #ECigTruths was included in 174
antipolicy and 43 propolicy tweets.
A total of 105 Twitter user accounts had one or more of the three indicators of astroturfing; 17 Twitter
users had significantly higher than average followingtofollower ratios (z≥1.96), seven accounts were
opened during the time of the Twitter bombing, and 94 accounts had letters and numbers in the
handle. In total, 11 Twitter users had two or three characteristics and were therefore considered likely
astroturf accounts.
Tweet Content
Of the 683 tweets, 51 (7.5%) were in support of ecigarette regulation (propolicy), while 609 of the
683 tweets (89.2%) were opposed (antipolicy), and 23 of the 683 tweets (3.4%) were coded as
unable to tell. Tweet sentiment was significantly associated with location (χ24=95.9; P<.001), with
standardized residuals indicating Chicago residents were significantly more likely than expected to
send a propolicy tweet. Specifically, 37 Twitter users sent at least one propolicy tweet; 21 (56.8%) of
these were located in Chicago, while 4 were elsewhere in Illinois, 10 were in unknown locations, and
two were in other states.
Propolicy tweets were most likely to focus on regulation (n=44) and science (n=19), while antipolicy
tweets were most likely to focus on safety (n=358) and lies/propaganda (n=224). Tweets classified as
lies/propaganda included several types of arguments diverting attention from the original ecigarette
messages rather than addressing message substance. For example, a few lies/propaganda tweets
resorted to name calling (eg, “@ChiPublicHealth are a bunch of IGNORANT LIARS”) while many
focused on discrediting or attacking CDPH rather than addressing the substance of the ecigarette
messages (eg, “@ChiPublicHealth You can’t be that stupid. Typical Chicago corruption. Who owns
you?”).
Retweeting was highest in the safety category for all tweeters comprising the 86% of the propolicy
tweeting on safety (12 of 14 tweets), and 76% of the antipolicy safety tweeting (271 of 358 tweets).
Science was the second most retweeted topic for all tweeters, with retweeting comprising 84% of pro
policy (16 of 19 tweets) and 71.6% of antipolicy (156 of 218 tweets) tweeting. Table 2 shows the
number of tweets and retweets by sentiment and category.

 Table 2. Themes in e-cigarette tweets mentioning the Chicago Department of Public
Health in January, 2014a.
View this table
Retweet Network
Of the 683 tweets, 62.7% (n=429) were retweets. The majority of the antipolicy tweets were sent
January 9th, while antipolicy retweets were frequent on the 9th and again on January 13th, two days
before the city council vote. Propolicy tweets and retweets were infrequent throughout the week. The
distribution of anti and propolicy tweets and retweets is shown in Figure 1, which also includes non
http://www.jmir.org/2014/10/e238
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CDPH social media events related to the Twitter bombing. For example, on January 10th, the Chicago
City Council Joint Committee on Finance and Committee on Health and Environmental Protection
posted the agenda for their January 13th meeting; the agenda included the ecigarette policy. Soon
after the agenda was posted, Consumer Advocates for Smokefree Alternatives Association (CASAA),
posted an “URGENT CALL TO ACTION” listing strategies to oppose the ecigarette policy. Figure 1
shows CASAA involvement in a number of the antipolicy social media activities throughout the week.
The retweet network consisted of 259 Twitter users connected to at least one other network member
by a retweet link and 47 isolated Twitter users not involved in retweeting. There were 361 asymmetric
ties and five mutual ties in the network. Four of the five mutual ties were between the Twitter user
labeled “@A” and other network members, and the fifth mutual tie was between @B and @C.
Figure 2 shows the network with nodes sizes representing outdegree centrality; the larger nodes were
retweeted more often. Six network members had extremely high outdegree centrality. Specifically,
Twitter users represented by nodes @A@E and @ChiPublicHealth were retweeted 2259 times; no
other network member was retweeted more than 10 times. Four of the central Twitter users were
affiliated with formal ecigarette businesses or advocacy groups.
An examination of the six highly retweeted network members found a single original tweet from @B
was retweeted 53 times (RT1), each time using a different shortened URL, with all URLs directed to
the same place. The same strategy was used by @C, whose original tweet (RT2) was retweeted 24
times using different shortened URLs directed to the same place. Changing the shortened URL in a
repeated tweet is a known strategy used to avoid spam detection on Twitter [53]. A total of 77
retweets of tweets from @B and @C were sent using the same strategy; @B and @C were also
connected by one of very few strong mutual ties in the network.
The #publichealth gain is going to be very, very large-biggest likely this century [URL] @ChiPublicHealth
#EcigTruths
[RT-1]
This tweet (RT1) linked to a newspaper article outlining the debate over ecigarettes focusing on
safety concerns, harm reduction arguments, discussion of laws banning their use, and their
increasing popularity (sent by @B; retweeted 53 times).
@ChiPublicHealth #Please review all of the science before condemning smokers to #QuitOrDie [URL]
#ECigTruths
[RT-2]
This tweet (RT2) linked to a peerreviewed journal article about the chemistry of contaminants in e
cigarettes [11] (sent by @C; retweeted 24 times). RT2 included a link to a peerreviewed journal
article recommended in the CASAA January 10th call to action; the work in the paper was funded by
CASAA [11] (see Acknowledgements section of that paper). Overall, 59 retweets, all in the science
topic category, linked to this article. The Twitter profile of @B included a link to CASAA, while the
profile for @C listed ecigarette advocacy, but did not include a group affiliation. The Twitter profiles of
@B and @C indicated they were not from Chicago. The Twitter profile of the most frequently
retweeted network member, @D, lists an ecigarette retailer as employer; @D sent four original
tweets (RT3 through RT6) garnering 69 retweets from 59 unique users.
#ecigs Save lives. NO SMOKE WITHOUT FIRE @ChiPublicHealth
[RT-3]
RT3 linked to a photo showing a combustible cigarette on the left and an ecigarette on the right with
http://www.jmir.org/2014/10/e238
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a list in the middle comparing the chemicals in smoke and vapor (retweeted 6 times).
Bought this lollipop myself at pharmacy at pediatrician of㔣㬇ce. #ecigs save lives. Lollipops DO NOT
@ChiPublicHealth
[RT-4]
RT4 linked to a photo displaying a nicotine lollipop with a caption comparing the harm reduction
effectiveness and reception of nicotine lollipops to ecigarettes (retweeted 43 times).
[URL] @ChiPublicHealth #ecigs save lives
[RT-5]
RT5 linked to a photo showing a cartoon character saying, “Are you saying that you lie to people
about ecigs so that they will not use them even though they work and are safer?” (retweeted 20
times).
[URL] @ChiPublicHealth
[RT-6]
RT6 linked to a photo of a crumpled combustible cigarette with a caption stating ecigarettes are the
best harm reduction alternative to smoking but big corporations are paying the FDA to overregulate
them (not retweeted).
A total of 11 different tweets from @A were retweeted between one and 12 times. The original Twitter
bomb tweet, sent by @A, was retweeted nine times. Another central user, @E, is a Twitter account
representing an online community of “ecigarette users and campaigners”. @E sent a single tweet
that was retweeted 23 times by 23 different Twitter users. The URL in the tweet was to the published
study [11] recommended in the January 10th CASAA call to action; the URL was truncated in all 23
retweets.
RT @E: @ChiPublicHealth New paper shows no danger fm "second hand vape": Great news, you can
stop worrying now. [truncated URL]…
[RT-7]
The original link pointed to the BMC Public Health journal (see RT2).
Finally, @ChiPublicHealth was also central in the retweet network with 29 propolicy, and three anti
policy, retweets.
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Figure 1. Timeline showing social media activities and distribution of tweets and
retweets directed to @ChiPublicHealth in support of and opposing regulation of ecigarettes in Chicago.
View this gure
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Figure 2. Retweet network with nodes sized by outdegree, or number of times the
Twitter user was retweeted during the week. The 6 most highly retweeted network
members shown in blue.
View this gure

Discussion
Principal Findings
In the week leading up to a vote on local ecigarette policy by the Chicago City Council, 683 tweets
and retweets about ecigarettes including a mention of @ChiPublicHealth were sent by 307 Twitter
users. The majority of the tweets and retweets were against the policy (89.2%, 609/683), and a
majority of Twitter users reporting a location in their profile were from states outside Illinois (n=83) or
outside the United States (n=48). Twitter users located in Chicago (n=35) were significantly more
likely than expected to tweet in favor of the policy.
The CDPH and five Twitter users tweeting against the policy were central in the network of retweeting
during this week. Retweet patterns were consistent with past research, which has identified argument
quality and source as factors associated with retweeting [58]. In this case, four of the five central
http://www.jmir.org/2014/10/e238
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retweet network members were affiliated with ecigarette businesses or advocacy groups, which may
have credibility among supporters of ecigarette use. Safety and science tweets were retweeted more
than lies/propaganda, perhaps due to the lower quality arguments (eg, name calling) in the
lies/propaganda tweets.
The majority of tweets appeared to be from legitimate Twitter users who oppose the regulation of e
cigarettes, and at least one advocacy group (CASAA) aiming to organize policy opposition
messaging. However, our results suggested that 96 of the 683 tweets (14.1%) sent by 73 of the 307
Twitter users (23.8%) were using an account or tweet strategy consistent with astroturfing. The
structure of the retweeting network was also consistent with findings from a study of astroturfing
where a small number of accounts were responsible for a large proportion of retweets contributing to
trending topics [55].
Recent studies of grassroots efforts found email and phone contact with legislators to have a
substantial influence on legislative voting behavior [59,60]. Although there are no studies of social
media influence on legislative decision making that we know of, a 2011 study found astroturfing has
been successful in influencing public opinion [61]. In addition, a 2011 survey of legislative staffers
indicated that Twitter is effective in reaching legislators [62], and a 2014 study found that constituents
lobby via Twitter [63]. During the Twitter bombing of the CDPH, Chicago City Council members were
also a target of the Twitter bombing; City Council members Twitter handles were posted January 11th
on the Illinois Vapors blog (see Figure 1). Local health departments and local policymakers in New
York City and Los Angeles have also been targeted via social media by ecigarette advocates. In
Chicago, the Twitter antipolicy campaign did not appear to influence the vote, which was 454 in
favor of regulating ecigarettes. However, given the widespread use of Twitter by policymakers and
the potential of grassroots efforts to influence legislative decision making, it is increasingly important
to understand and address social media policy advocacy strategies and how they may influence
development and support of public health policy.
Advocacy efforts that appear to include astroturfing should be fairly easy to detect. To identify
accounts associated with astroturfing, review tweets for (1) different shortened URLs pointing to the
same place, and (2) Twitter users who have more than one of the characteristics associated with
astroturfing (ie, new account, letters and numbers in the username, and few followers). Removing
central nodes from a network is a strategy that has been used to disrupt crime and disease
transmission networks [64,65], however, to our knowledge it has not yet been studied as a way to
address astroturfing. There are two ways to report Twitter users who seem to be involved in
astroturfing or spamming, which will prompt Twitter to review the account and possibly remove it: (1)
click “report as spam” link appearing with the offending tweet, or (2) post a tweet that includes
“@spam @username” where the username of the spammer is included.
The emergence of social media efforts by the tobacco industry [21] and other industries with products
promoting risky health behaviors [66] suggest that new social media strategies are needed to combat
novel marketing efforts and to increase the presence of public health on social media platforms. In the
case of the Chicago local ecigarette policy, the number of tweets against the policy was more than 10
times higher than the number of propolicy tweets despite high policy support from local tweeters. As
in offline tobacco use prevention and control, online tobacco use prevention and control may wish to
take note of the strategies employed by protobacco interests and adapt them to develop effective
countermarketing. For example, while astroturfing is not an appropriate strategy for public health,
tactics employed in astroturfing such as coordinated, widespread, and constant use of specific
hashtags or messages (like those supplied by CASAA) to elevate a public health topic on Twitter
http://www.jmir.org/2014/10/e238
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might work to engage the public around a public health topic. Developing messages that include high
quality arguments and originate with reputable sources may aid in increasing message spread [58].
Conclusions
New media marketing strategies present both challenges and opportunities for public health [67].
There is evidence that misinformation spreads easily on the Internet, especially in social media
[68,69]. In addition, although evidence of behavior change resulting from social media use is limited
and mixed in public health [70,71], emerging successes with public health interventions that engage
participants [71,72], and evidence of an association between Facebook content and smoking and
alcohol use in adolescents [73], reinforce the importance of understanding social media engagement
with substance promoting and health promotion messages. Efforts to develop the evidence base for
social media use in public health are underway through funding opportunities such as the National
Institutes of Health 2014 Request for Applications, entitled Using social media to understand and
address substance use and addiction (RFACA14008 and RFACA14009). As social media use
continues to grow, additional research is needed to better understand how to develop and implement
effective prohealth social media campaigns that engage the public to improve health.
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New Study Refutes Claim that Electronic
Cigarettes are a Gateway to Smoking
A new study published in the American Journal of Preventive
Medicine refutes the claim that electronic cigarettes are a gateway to
smoking.
(See: Meier EM, Tackett AP, Miller MB, Grant DM, Wagener TL.
Which nicotine products are gateways to regular use? Firsttried
tobacco and current use in college students. American Journal of
Preventive Medicine 2015; 48(S1):S86S93.)
The paper reports the results of an online survey of 1,304
undergraduate students at a large university in Oklahoma. The
mean age of respondents was 19.6 years. Students were asked to
report:
(1) the first nicotinecontaining product they used (cigarettes,
smokeless tobacco, electronic cigarettes, hookah, or NRT); and
(2) all of the nicotinecontaining products that they current use.
Thus, the study was able to ascertain the proportion of students who
had initiated nicotine use with electronic cigarettes and went on to
become smokers (and remained smokers at the time of the survey).
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New Study Refutes Claim that
Electronic Cigarettes...

The two most important findings of the study were as follows:

Cochrane Review Concludes that
Electronic Cigarett...

(1) Of the 1,304 students, only 3 reported having first tried electronic
cigarettes and currently being a smoker. There were 59 students who
had initiated with electronic cigarettes, so the proportion of these
students who progressed to smoking and were currently smoking
was 5.1%. In contrast, 18.6% of students who initiated nicotine use
with smokeless tobacco progressed to smoking and were currently
smoking.

IN MY VIEW: Why Hysteria Over
Youth ECigarette Us...

(2) Of the 59 students who initiated nicotine use with ecigarettes,
only 1 was currently using ecigarettes, and this student reported
only occasional use of these products.
The authors conclude that: "ETPs were the first product tried by
some students (n=59), 78% of whom first tried ecigarettes.
Interestingly, only one of these students was still using an ETP at the
time of the study, and this was reported as occasional use of e
cigarettes. This may suggest that the uptake potential of current
ETPs is limited among youth. This finding is supported by the fact
that all dissolvable tobacco products have been taken off of the
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market by tobacco companies owing to poor uptake of these

► September (12)

products.29 Moreover, given the timing of data collection, it is likely

► August (4)

that students who first tried ecigarettes tried a firstgeneration
device, which anecdotally is considered to be much less effective in

► July (15)

delivering nicotine than newer models.30 In addition, only one
student who initiated with an ETP (1.7%) was a daily user of any
tobacco product (i.e., conventional cigarettes), compared to the 10%
and 21% of current daily tobacco users who first tried conventional
cigarettes and SLT, respectively. Though this finding should be
interpreted with caution, it potentially indicates that current ETPs
are not necessarily strong gateways to regular tobacco use."

► June (18)
► May (19)
► April (22)
► March (16)
► February (17)
► January (19)
► 2013 (210)

The Rest of the Story

► 2012 (214)

This is the first study designed to actually answer the question of
whether electronic cigarettes are a gateway to smoking because it is
the first one to assess whether ecigarette use preceded or followed
cigarette use. It is inexplicable why some tobacco control advocates
(Stan Glantz) and public health agencies (the CDC) had already
concluded that ecigarettes are a gateway to smoking in the absence
of a single study that actually examined this question.

► 2011 (202)

This study found only three students, in a sample of 1,300, who had
initiated nicotine use with ecigarettes and progressed to smoking.
Moreover, only one of the students who initiated nicotine use with e
cigarettes was still using ecigarettes, and only occasionally.

► 2005 (281)

► 2010 (220)
► 2009 (269)
► 2008 (196)
► 2007 (250)
► 2006 (395)

These findings refute the claim that electronic cigarettes are a
gateway to smoking. Moreover, they suggest that the addictive
potential of electronic cigarettes is quite low. The results support my
contention that the public health consequences of ecigarette
experimentation among youth are not as dire as is being claimed by
antismoking groups and health agencies. The current evidence does
not support the conclusion that ecigarette experimentation is a
significant cause of nicotine addiction and subsequent uptake of
smoking among youth.
There is one major caveat with this research. The sample consisted
of college students and at the time many of them were in high
school, ecigarette use was not as popular. Also, most of these
students probably initiated with first generation ecigarette
products, which do not deliver nicotine as effectively as more
recently introduced products. Thus, to definitively answer the
gateway question, we need a similar study among younger youth.
Despite this limitation, the rest of the story is that based on the
current available evidence, there is no basis for concluding that e
cigarettes are a gateway to smoking. The CDC should immediately
retract its claim that these products are a gateway to smoking to
ensure that public policy is formulated based on science, rather than
ideology.
Posted by Michael Siegel at 9:32 AM
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