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Abstract

Introduction: This study assessed the impact of brief exposure to four electronic cigarette (e-ciga-
rette) print advertisements (ads) on perceptions, intention, and subsequent use of e-cigarettes and
cigarettes in US young adults.

Methods: A randomized controlled trial was conducted in a national sample of young adults from
an online panel survey in 2013. Participants were randomized to ad exposure or control. Curiosity,
intentions, and perceptions regarding e-cigarettes were assessed post-exposure and e-cigarette
and cigarette use at 6-month follow-up. Analyses were conducted in 2014.

Results: Approximately 6% of young adults who had never used an e-cigarette at baseline tried
an e-cigarette at 6-month follow-up, half of whom were current cigarette smokers at baseline.
Compared to the control group, ad exposure was associated with greater curiosity to try an e-ciga-
rette (18.3% exposed vs. 11.3% unexposed, AOR = 1.63, 95% Cl = 1.18, 2.26) among never e-cigarette
users and greater likelihood of e-cigarette trial at follow-up (3.6% exposed vs. 1.2% unexposed,
AOR = 2.85; 95% CI = 1.07, 7.61) among never users of cigarettes and e-cigarettes. Exploratory
analyses did not find an association between ad exposure and cigarette trial or past 30-day use
among never users, nor cigarette use among smokers over time. Curiosity mediated the relation-
ship between ad exposure and e-cigarette trial among e-cigarette never users.

Conclusions: Exposure to e-cigarette ads may enhance curiosity and limited trial of e-cigarettes
in never users. Future studies are needed to examine the net effect of curiosity and trial of e-ciga-
rettes on longer-term patterns of tobacco use.

Implications: This randomized trial provides the first evidence of the effect of e-cigarette advertis-
ing on a behavioral outcome in young adults. Compared to the control group, ad exposure was
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associated with greater curiosity to try an e-cigarette among never e-cigarette users and greater
likelihood of e-cigarette trial at follow-up in a small number of never e-cigarette users and greater
likelihood of e-cigarette trial at follow-up among never users of cigarettes and e-cigarettes.

Introduction

Since their introduction to the US market in 2006,' awareness, inter-
est, and use of electronic cigarettes (e-cigarettes) has increased?
and in 2012-2013, 8.3% of young adults reported current e-cig-
arette use compared to 4.2% of adults overall.” In 2014, 17%
of 12th grade students in the United States reported past 30-day
e-cigarette use although 75% also reported lifetime combustible
cigarette use.® Over the same time period that e-cigarette use has
increased, the use of cigarettes has declined, with a record low prev-
alence of cigarette use in adolescents and adults in 2014.%° Factors
that drive e-cigarette use and influence patterns of other tobacco
product use have been identified as a key research need.!® One such
factor is advertising, which has been demonstrated to promote the
initiation and continued use of cigarettes.''~'¢ Advertising is critical
for raising awareness about newly introduced products,'” and has
been shown to influence initiation,'> experimentation, and progres-
sion to regular combustible cigarette smoking in youth.'? Across
longitudinal studies, there is variation in strength of association
between exposure to tobacco advertising and smoking behaviors in
young people.'>'® Experimental studies are needed to help estimate
the causal effect of the influence of tobacco advertising on tobacco
use in young people.

The three big US tobacco companies, Lorillard,”-2! Reynolds
American,” and Philip Morris,”® as well as many independent
e-cigarette companies, have invested significant resources in the
e-cigarette sector. Promotional expenditures for e-cigarettes across
all media channels have rapidly increased since 2010.2%?5 In 2013,
over 60% of expenditures were for blu e-cigarettes (more than $14
million), owned at that time by the Lorillard Tobacco Company,
with the next greatest expenditure for NJOY, an independent e-cig-
arette company, at less than $6 million.?’ Increased advertising has
occurred concurrently with increased availability of e-cigarettes in
tobacco shops, convenience stores, vapor shops, and pharmacies
in recent years.?*2% In an effort to curb the influence of advertising
and reduce tobacco use, cigarette and smokeless manufacturers are
prohibited from advertising on television or radio and from spon-
soring sporting or entertainment events. E-cigarette manufacturers,
however, are currently not subject to these regulations and some
have advertised their products through all of these channels.?-3

The existence and aggressive marketing of e-cigarettes, although
broadly accepted as much less harmful to individual users than com-
bustible cigarettes,** may facilitate greater e-cigarette use among
young people who otherwise would not have used any tobacco prod-
ucts. A hypothetical concern is, therefore, that increased curiosity
and e-cigarette trial use could result in progression to lifelong com-
bustible tobacco use in a sufficiently large number of young nonusers
who otherwise would not have used tobacco, ultimately resulting in
greater population harms than benefits. This concern is not borne
out in existing data***¢ which show consistent declines in cigarette
use from 2010 to 2014,* but continued studies are needed to discern
the net impact of e-cigarettes and e-cigarette advertising on tobacco
use patterns among young people over time.>”

Young adulthood is a critical developmental period that
often coincides with the establishment of tobacco use.*® Given

that young adults are also a target audience of the tobacco indus-
try,>* which is increasingly investing in and promoting e-cigarettes
and also benefits financially from progression to combustible ciga-
rettes,> it is important to examine how young adults perceive and
are affected by e-cigarette advertising and how this influences their
use of combustible cigarettes or other tobacco products. The pur-
pose of this randomized study was to assess the impact of a brief
exposure to e-cigarette ads on perceptions, intentions, and subse-
quent use of e-cigarettes and cigarettes in a national, longitudinal
sample of young adults.

Methods

The Truth Initiative Young Adult Cohort Study was designed to
understand the trajectories of tobacco use in a young adult popula-
tion using a longitudinal cohort sample. Details of the cohort have
been described elsewhere.*! Briefly, the cohort is comprised of a
nationally representative sample of young adults ages 18-34 drawn
from GfK’s KnowledgePanel. KnowledgePanel is an online panel of
adults ages 18 and older that covers both the online and offline popu-
lations in the United States (www.knowledgenetworks.com/knpanel/
index.html). The panel was recruited via address-based sampling, a
probability-based random sampling method that provides statisti-
cally valid representation of the US population, including cell phone-
only households. African American and Hispanic young adults were
oversampled to ensure sufficient sample sizes for subgroup analyses.
The validity of this methodology has been reported previously,***
and it has been used broadly in the peer-reviewed medical litera-
ture.**” The baseline survey (Wave 1; 7z = 4201) was conducted in
July 2011, with subsequent assessments occurring approximately
every 6 months; the study is ongoing (Wave 8, July 2015). The
cohort is refreshed at each wave to retain the initial sample size.

The current study uses data from the Wave 4 survey, which were
collected in January 2013 (N = 4288) and Wave 5 follow-up data
collected in July 2013 (N = 3196; 74.5% of original sample). The
panel recruitment rate (RECR)* for Wave 4 was 14.7%. In 65.5%
of the identified households, one member completed a core profile
survey in which the key demographic information was collected
(profile rate—PROR). For this particular study, only one panel mem-
ber per household was randomly selected to be part of the study
sample and no members outside the panel were recruited. The com-
pletion rate (COMR) was 65.7%. Thus, the product of these three
rates, the cumulative response rate (CUMRR1), was 6.3%. This
study was approved by the Chesapeake Institutional Review Board,
Inc, and online consent was collected from participants before sur-
vey self-administration.

Intervention

All participants responding to the Wave 4 survey were included in a
randomized controlled trial on e-cigarette advertising and were ran-
domized in a 1:1 ratio to one of two conditions using a computer-
generated sequence within the survey software, thus concealing
the allocation sequence from investigators and participants. Given
the lack of preliminary data on this topic, an effect size for power

GTOZ ‘8 Joquiedag uo Bunyasiod ayosibojouyssiolg AV} 1HeYds|pseO e /Bi1o0°sfeulnolpioxo:nu//:dny woly papeojumoq


http://www.knowledgenetworks.com/knpanel/index.html
http://www.knowledgenetworks.com/knpanel/index.html
http://ntr.oxfordjournals.org/

Nicotine & Tobacco Research, 2015, Vol. 00, No. 00

calculations was not estimated prior to the start of the experiment,
though post hoc power analyses indicated adequate power to detect
the effect of ad exposure on e-cigarette perceptions, curiosity to try
an e-cigarette, and would try an e-cigarette if offered by a friend in
the full sample and e-cigarette trial at follow-up among e-cigarette
never users and never users of both cigarettes and e-cigarettes. Half
(n = 2110) were exposed to four different e-cigarette ads (blu, Fin,
NJOY, White Cloud), and those remaining (7 = 2178) were designated
as the control group and were not exposed to any ads. Ad order was
not randomized or counterbalanced within the exposed group. These
ads were chosen from a comprehensive advertising surveillance sys-
tem (Competitrack; www.competitrack.com); three of the ads were
presented in print media (blu, Fin, NJOY), with the fourth presented
in an online display (White Cloud). In 2012, the blu ad had the largest
reach with 18 insertions and an estimated total spend of $1 730 800,
followed by the NJOY ad (estimated $327 700 spend for three inser-
tions), the Fin ad (estimated $124 700 spend for one insertion), and
White Cloud (estimated $392 spend for 11 days on a website).

Measures

Outcomes

Outcomes of interest related to curiosity about e-cigarettes, likeli-
hood of e-cigarette use, consumer perceptions of e-cigarettes (all
three questions asked of all participants at Wave 4 at the same point
in the survey, which followed ad exposure in the exposed group),
and e-cigarette and cigarette trial among e-cigarette never users at
6-month follow-up (Wave 5). The first item was “Have you ever been
curious about smoking e-cigarettes?” The next two items were based
on measures of susceptibility to cigarette smoking among adoles-
cents'3*: “Do you think that you will try an e-cigarette soon?” and
“If one of your best friends were to offer you an e-cigarette, would
you try it?” These three items had the following response choices:
“Definitely yes,” “Probably yes,” “Probably not,” and “Definitely
not.” In exploratory analyses, there were few differences between
probably and definitely responses, so each item was analyzed as a
dichotomous variable: probably/definitely not or definitely/probably
yes. Analyses for these three items focused on the subgroup of par-
ticipants in both study conditions who had never used an e-cigarette.
The final items evaluated consumer perceptions of e-cigarettes. All
participants were asked whether the following statements were
true or false: (1) “People can smoke e-cigarettes in places where
smoking regular cigarettes isn’t allowed”; (2) “Using e-cigarettes
can help people quit smoking regular cigarettes”; (3) “E-cigarettes
come in appealing flavors™; (4) “E-cigarettes don’t produce second-
hand smoke”; and (5) “E-cigarette smoking is cheaper than smok-
ing regular cigarettes.” E-cigarette trial at 6-month follow-up was
estimated as ever use of e-cigarettes at Wave 5 among participants
who reported never use of e-cigarettes at Wave 4. Cigarette trial was
estimated as ever use of cigarettes at Wave 5 among participants
who reported never use at Wave 4. Among cigarette users at Wave
4, mean smoking frequency and intensity in the past 30 days were
assessed at Wave 3. Past 30-day e-cigarette and cigarette use at Wave
5 was also assessed among never users at Wave 4.

Covariates

Smoking Status

Given young adults’ variability in cigarette smoking behaviors and
identification, smoking status was assessed by reports of smoking
behavior and self-identified smoking status. Unlike many adult sur-
veys of tobacco use, participants did not have to meet a 100-unit

threshold to be considered a current user. At Wave 4, ever use of
cigarettes or e-cigarettes was defined as any prior use, even a puff.
Current use of each product was asked only of ever users and was
defined as any use in the past 30 days; to maintain the full denomi-
nator, those who used on zero days, had never used the product, or
refused to answer these questions were defined as noncurrent users.

Participants were also asked to report their self-identified ciga-
rette smoking status using the following item: “Which of the follow-
ing best describes how you think of yourself?” with response choices
of “Smoker,” “Social smoker,” “Occasional smoker,” “Ex-smoker,”
“Someone who tried smoking” and “Non-smoker.” “Social” and
“Occasional” smokers were collapsed into a single category for these
analyses.

Other Influences on Smoking

Peer smoking and exposure to other tobacco advertising in the past
6 months were examined at Wave 4 as other possible influences
on e-cigarette use. Peer smoking was evaluated using the follow-
ing item: “How many of your 4 closest friends smoke cigarettes?”
with respondents entering a number between 0 and 4. The responses
were dichotomized as “0” and “1 or more.” Exposure to tobacco
advertising was assessed by asking, “In the past 6 months, have you
done any of the following? Select all that apply” with the follow-
ing response choices: (1) “Visited and/or registered on a tobacco
company or product website,” (2) “Visited, friended or otherwise
engaged with a Facebook or other social media page dedicated to
a tobacco product,” (3) “Been exposed to and/or participated in
a tobacco product event at a festival, concert, bar or clubs,” and
(4) “Received direct mail or email advertising tobacco products.”
Susceptibility to smoking cigarettes among noncurrent smokers was
assessed using measures validated in adolescents'>*: “Will you try a
cigarette anytime in the next year?” and “If one of your best friends
were to offer you an cigarette, would you try it?” These two items
had the following response choices: “Definitely yes,” “Probably yes,”
“Probably not,” and “Definitely not.” Never cigarette smokers who
responded “definitely not” to both items were classified as “closed to
smoking” and all others were classified as “susceptible to smoking
cigarettes.”

Other Control Variables

Sociodemographic items assessed included age at study entry
(grouped as 18-24 and 25-34), gender, race/ethnicity (white, non-
Hispanic; black, non-Hispanic; Other, non-Hispanic; and Hispanic),
educational attainment (less than high school, high school, and some
college or greater) and ratio of household income to 2012 poverty
threshold (less than 1, greater than 1).

Data Analysis

All analyses were performed in 2014 using SVY procedures in Stata
IC 13.1 (StataCorp, 2014) and two sets of post-stratification weights
were used to offset any nonresponse or noncoverage bias and pro-
duce nationally representative estimates. Analyses using baseline
data only used Wave 4 weights and analyses of outcomes at follow-
up used weights that accounted for attrition between Waves 4 and
5. Since the proportion of missing data was minimal, missing data
were handled with listwise deletion per Stata’s survey procedures. All
analyses were conducted by original assigned groups and analysts
were not blinded to study condition when running outcome analy-
ses. Bivariate analyses were conducted to provide descriptive char-
acteristics of the sample by study group and assess the associations
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between study group and the outcome variables. Odds ratios were
adjusted for variables where there was potential imbalance between
study groups at the P < .2 level. Post hoc analyses using the medeff
command in Stata assessed the extent to which curiosity to try e-cig-
arettes mediates the association between study group and e-cigarette
trial.*»*! This command incorporates robust standard errors adjust-
ing for sampling weights and provides the proportion of total effect
mediated and the corresponding 95% confidence interval.

Results

Participant Characteristics

Figure 1 depicts the flow of participants from enrollment through
follow-up. The present study sample was comprised of 4288
young adults aged 18-34 years at cohort entry with 41.7% aged
18-24 years (Table 1). The exposed and unexposed study groups
were equivalent on sociodemographic characteristics. Nearly
58% of the sample was non-Hispanic white, with 12.7% non-
Hispanic black, 20.7% Hispanic, and 8.9% non-Hispanic “Other”
race. The majority (60.3%) of participants had at least some col-
lege education, and 74.5% of participants lived above the fed-
eral poverty line. Among young adults in the sample, 70% had
heard of e-cigarettes, 8% had ever used an e-cigarette, and 2%
had used an e-cigarette in the past 30 days. A significantly higher
proportion of the unexposed group had ever used e-cigarettes
relative to the exposed group (9.2% vs. 6.8%, respectively; P =
.032). Though 18.8% of participants reported smoking cigarettes
in the past 30 days and 43.8% reported ever use of cigarettes,
only 10.4% described themselves as smokers, with an additional
10.6% describing themselves as social or occasional smokers,

7.4% as ex-smokers, 9.0% as someone who had tried smoking,
and 62.7% as nonsmokers. The prevalence of engagement with
tobacco marketing ranged from 4.2% ever visiting a tobacco com-
pany website, to 16.5% receiving tobacco product direct mail or
email advertisements. A difference by study group was observed
for being exposed to a tobacco product event and receiving direct
mail/email tobacco product ads, with a significantly higher pro-
portion of the exposed group endorsing these items compared to
the unexposed group. There were no differences in the proportions
reporting peer cigarette smoking or susceptibility to smoke ciga-
rettes across the study groups.

Seventy-five percent of the Wave 4 participants (7 = 3196) were
retained in the study sample at 6-month follow-up (Wave 5). There
were no significant differences on age or gender among those retained
versus those lost to follow-up. However, significantly more partici-
pants who were white (P = .001) or who had completed at least
some college (P = .001) were retained, while significantly more par-
ticipants who were Hispanic (P < .002) or had not completed high
school were lost (P = .004) at the 6-month follow up. Additionally,
participants lost to follow-up had lower income relative to those
retained (P < .001) and reported having “visited, friended or oth-
erwise engaged with a Facebook or other social media page dedi-
cated to a tobacco product” at a higher level than those retained
(P = .004). This pattern held when looking only at e-cigarette never
users at Wave 4. There were no significant differences in e-cigarette
awareness, e-cigarette ever use or cigarette ever use among those lost
to follow-up versus those retained; however, a greater proportion of
individuals who identified as nonsmokers were retained (P = .006)
and those retained were less likely to report peer smoking than those
lost to follow-up (P < .001).

[ Enrollment ]

Assessed for eligibility
(n=4,288)

4>| Excluded (n=0)

Randomized (n=4,288)

!

¥ [ Allocation ] v

Allocated to e-cigarette advertising exposure Allocated to control group (n=2,178)

group (n=2,110)

+ Received allocated intervention (n=2,110) + Received allocated intervention (n=2,178)
v [ Follow-Up ] v

Lost to follow-up (n=527) Lost to follow-up (n=565)

Discontinued intervention (n=0) Discontinued intervention (n=0)
Y [ Analysis ] v

Analysed (n=1,583) Analysed (n=1,613)

Figure 1. Electronic cigarette advertising experiment CONSORT diagram (unweighted).
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Table 1. Participant Characteristics by Study Group (Weighted n = 4288)
Study group
Participant characteristics Exposed (12 = 2093) Unexposed (7 = 2195) Total (n = 4288) P
Gender (%)
Male 491 50.0 49.6 701
Female 50.9 50.0 50.4
Age at study entry
18-24 42.4 41.0 41.7 543
25-34 57.6 59.0 58.3
Continuous (mean, SD) 25.90,5.07 26.03,4.97 25.97,5.02 577
Race/ethnicity (%)
White, non-Hispanic 58.6 56.9 57.7 .393
Black, non-Hispanic 12.6 12.8 12.7
Other, non-Hispanic 9.6 8.2 8.9
Hispanic 19.2 22.2 20.7
Education (%)
Less than high school 11.3 12.8 12.1 393
High school 27.5 27.7 27.6
Some college or more 61.2 59.6 60.3
Income to poverty® ratio 1+ (%) 75.1 74.0 74.5 .613
Exposure to other tobacco advertising (%)
Visited/registered on tobacco company website 4.1 4.3 4.2 .839
Engaged with a tobacco social media page 52 5.2 5.2 946
Exposed to/participated in tobacco product event 10.2 7.5 8.8 .041
Received direct mail/email tobacco product ads 18.4 14.6 16.5 .030
Tobacco-use related items
E-cigarette awareness and use
Ever heard of e-cigarettes (%) 69.8 70.2 70.0 .709
Ever e-cigarette user (%) 6.8 9.2 8.0 .032
Current e-cigarette use’ (%) 2.0 2.0 2.0 .882
Cigarette use
Ever cigarette user (%) 42.6 44.9 43.8 321
Current cigarette use® (%) 20.4 17.2 18.8 .071
Self-identified smoking status (%)
Smoker 10.9 9.9 10.4 257
Social/occasional smoker 11.3 9.9 10.6
Ex-smoker 8.3 6.5 7.4
Tried smoking 8.1 9.7 9.0
Nonsmoker 61.4 64.0 62.7
Peer smoking—none vs. 21 of closest 511 54.3 52.7 158
friends smoke cigarettes (%)
Susceptible to smoking cigarettes® 19.8 18.4 19.1 503

E-cigarette = electronic cigarette. P < .05 noted in bold text.

aUsing 2012 poverty guidelines.

"Current user defined as used product one or more days in past 30 days.
cAmong noncurrent cigarette users (weighted 7 = 3429).

E-Cigarette Perceptions, Overall and by Study Group
Overall, the most common perception concerning e-cigarettes was
that they do not produce secondhand smoke (73.9%), followed by
the perception that e-cigarettes can help smokers quit (66.9%), come
in appealing flavors (66.3%), can be used where cigarette smoking
is not allowed (65.4%), and are cheaper than regular cigarettes
(45.8%; Table 2). Endorsement of each of these perceptions was sig-
nificantly higher in the exposed group compared to the unexposed
group (all P <.05).

Curiosity About and Intention to Try E-Cigarettes
Among E-Cigarette Never Users

Among young adults who had never used an e-cigarette (weighted 7
=3944), 14.8% reported that they were curious to try an e-cigarette,

with a greater percentage of the exposed (18.3%) versus unexposed
group (11.3%) reporting curiosity. Controlling for exposure to a
tobacco product event, receipt of direct mail/e-mail tobacco prod-
uct ads, self-identified smoking status, and peer smoking, e-cigarette
never users in the exposed group remained significantly more likely
to report curiosity to try an e-cigarette compared to those in the
unexposed group (adjusted odds ratio [AOR] = 1.63, 95% confi-
dence interval [CI] = 1.18, 2.26; Table 3). Overall, 17.7% of the
sample who had never used e-cigarettes at baseline reported that
they would try an e-cigarette if offered by a friend. This differed by
study group (20.2% exposed vs. 15.3% unexposed; P = .010). The
percentage of young adults who had never used an e-cigarette, but
reported that they would try an e-cigarette soon (7.5%) did not vary
by study group (8.1% exposed vs. 6.8% unexposed).
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Table 2. Outcomes by Study Group (Full Sample Weighted n = 4288)

Study group
Exposed Unexposed Total
(n = 2093) (n = 2195) (n = 4288) P
E-cigarette perceptions (% true)
Can smoke e-cigarettes where smoking regular 67.9 63.0 65.4 .029
cigarettes are not allowed
Using e-cigarettes can help people quit smoking 69.9 64.1 66.9 .007
regular cigarettes
E-cigarettes come in appealing flavors 68.6 64.0 66.3 .033
E-cigarettes don’t produce secondhand smoke 76.3 71.7 73.9 .025
E-cigarette smoking is cheaper than smoking 48.6 43.0 45.8 .014
regular cigarettes
(n = 1952) (n = 1993) (n = 3944)
E-cigarette intentions among e-cigarette never users (%)
Ever curious about smoking e-cigarettes 18.3 11.3 14.8 .001
Will try an e-cigarette soon” 8.1 6.8 7.5 365
Would try e-cigarette if offered by a friend 20.2 15.3 17.7 .010
(1 = 1493) (n = 1470) (1 =2964)
E-cigarette trial at 6-month follow-up (%)
Among all e-cigarette never users at baseline 7.9 4.7 6.3 .010
Among never users of both cigarettes and 3.6 1.2 2.4 .020
e-cigarettes at baseline
Past 30-day e-cigarette use at 6-month follow-up (%)
Among all e-cigarette never users at baseline® 2.7 2.1 2.4 442
Among never users of both cigarettes and 1.4 0.6 1.0 175
e-cigarettes at baseline®
(n = 934) (n = 921) (n = 1855)
Cigarette trial at 6-month follow-up (%)
Among all cigarette never users at baseline® 11.7 8.2 10.0 .096
Among never users of both cigarettes and 11.5 8.1 9.8 .109
e-cigarettes at baseline®
Past 30-day cigarette use at 6-month follow-up (%)
Among all cigarette never users at baseline® 4.5 2.5 3.5 157
Among never users of both cigarettes and 4.5 2.4 3.5 .140
e-cigarettes at baseline®
(n = 220) (1 = 240) (n = 460)
Cigarette use at 6-month follow-up among cigarette users at baseline (mean)
Change in number of days used cigarettes 0.92 -0.13 0.42 410
in past month®
Change in number of cigarettes used -0.07 0.46 -0.09 414

on days smoked®"

E-cigarette = electronic cigarette. P < .05 noted in bold text.

For this measure, weighted sample size is 7 = 374 (n = 197 exposed; 7 = 177 unexposed).

"The study was underpowered to detect differences in the impact of ad exposure on these outcomes.

Trial of E-Cigarettes at 6 Months Among E-Cigarettes
Never Users

At follow-up, 6.3% of the e-cigarette never users at baseline
(weighted 7 = 2964) reported trying e-cigarettes, with approximately
half (3.2%) of triers reporting current cigarette smoking at base-
line. E-cigarette never users exposed to e-cigarette ads were more
likely to have tried an e-cigarette than those unexposed (7.9% vs.
4.7%), though this was marginally significant in the multivariable
analysis (AOR = 1.53; 95% CI = 0.98, 2.39; Table 3). When these
results were examined by cigarette smoking status, there were no
differences in e-cigarette trial by study group among ever smokers or
current smokers at baseline, but ad exposure was significantly asso-
ciated with e-cigarette trial among never users of both e-cigarettes
and cigarettes at baseline (3.6% vs. 1.2%; AOR = 2.85; 95% CI =
1.07, 7.61; Table 3).

Secondary Outcomes

The effect of ad exposure on secondary outcomes were explored,
but the study was underpowered to detect study group differences
in past 30-day e-cigarette or cigarette use, cigarette trial, or changes
in cigarette use. As such, no changes were detected between study
groups for these outcomes. Results are presented in Table 2 to pro-
vide starting estimates for adequately powering future studies.

Curiosity as a Mediator of E-Cigarette Trial

In exploratory mediation analyses, ad exposure was indepen-
dently associated with curiosity to try an e-cigarette (odds ratio
[OR] = 1.80; P = .001) and e-cigarette trial at 6-month follow-up
(OR = 1.71; P = .015) among e-cigarette never users. Curiosity was
measured at Wave 4 for both groups, and was assessed directly after
viewing the e-cigarette ads among the exposed group. Curiosity was
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Table 3. Crude and Adjusted Odds Ratios (AOR) for Effect of E-Cigarette (Electronic Cigarette) Advertising Exposure on E-Cigarette and
Cigarette Use Outcomes
n Crude OR 95% CI n AOR 95% CI

Intention-related outcomes among e-cigarette never users’

Ever curious about smoking e-cigarettes 3908 1.75 1.32-2.32 3843 1.63¢ 1.18-2.26

Would try e-cigarette if offered by a friend 3880 1.40 1.08-1.80 3829 1.17¢ 0.85-1.62
E-cigarette trial at 6-month follow-up?

Among all e-cigarette never users at baseline 2964 1.74 1.13-2.68 2899 1.53¢ 0.98-2.39

Among never users of both cigarettes and e-cigarettes at baseline 1842 3.15 1.14-8.72 1786 2.85¢ 1.07-7.61

CI = confidence interval. P < .05 noted in bold text.
“Weighted 7.
"Survey weights for full sample at Wave 4.

°Odds ratio adjusted for four potential confounders at P < .2 in bivariate analysis (exposed to/participated in tobacco product event, received direct/e-mail tobacco

product ads, self-identified smoking status, peer smoking).
dSurvey weights for participants completing both Waves 4 and 5.

¢Odds ratio adjusted for four potential confounders at P < .2 in bivariate analysis (education, exposed to/participated in tobacco product event, received direct/e-

mail tobacco product ads, peer smoking).

also an independent predictor of e-cigarette trial (OR = 7.34; P <
.001) among e-cigarette never users. When curiosity was added to
the overall model, study group was no longer a significant predic-
tor of e-cigarette trial while curiosity remained highly significant
(OR =7.01, P <.001). Results of the more formal test of the media-
tion effect indicate that curiosity mediated 40% (95% CI = 20.3—
55.9) of the total effect of study group on e-cigarette trial at Wave
5. These findings support curiosity to try an e-cigarette as a partial
mediator of the relationship between study group and e-cigarette
trial.

Discussion

This randomized trial indicates that a brief exposure to e-cigarette
advertising significantly increased curiosity to try an e-cigarette and
willingness to try an e-cigarette if offered by a friend in the 92%
of our national sample of US young adults who had never used an
e-cigarette at baseline. Ad exposure also increased the likelihood of
e-cigarette trial in respondents who had never used an e-cigarette
at baseline (92%) and in the 56% of respondents who had never
used a cigarette or an e-cigarette at baseline. Exploratory analy-
ses indicated that exposure to e-cigarette ads did not significantly
increase trial of combustible cigarettes in the 10% of young adults
who reported trying cigarettes for the first time between Waves 4 and
5 (assessed in 43% of the initial sample), though this may be due to
low power or to the fact that young adults have had a greater oppor-
tunity to try cigarettes in their lifetime compared to the relatively
recent availability of e-cigarettes. In exploratory analyses, curiosity
was a significant predictor of e-cigarette trial at 6-month follow-up
among e-cigarette never users. Previous prospective studies in young
people have shown that curiosity is directly associated with smok-
ing initiation in adolescents, independent of susceptibility, or likeli-
hood, of smoking.’> Our study supports and extends these findings
to suggest that curiosity is a mediator of the relationship between
advertising exposure and subsequent trial of e-cigarettes in young
adults. A recent study in adolescents®® showed that a brief advertis-
ing exposure affected intention to use e-cigarettes; our study was
underpowered to assess this outcome in e-cigarette never user young
adults. Our findings showed, however, that ad exposure was associ-
ated with positive perceptions about e-cigarettes in the full sample,
including that e-cigarettes can help people quit smoking. Consumer

perceptions related to cessation have also been shown to be directly
associated with future e-cigarette use in young adults.** In our study,
exposure to the e-cigarette ads did not alter cigarette smoking fre-
quency or intensity among young adult smokers over a 6-month
period.

This study uses an existing online panel to recruit a large, nation-
ally representative cohort of young adults, a group typically identi-
fied as hard-to-reach. The study sample’s completion rate (65.7%)
and cumulative response rate (6.3%) are similar to that of other
health studies that have relied on KnowledgePanel.*+>%¢ The inter-
nal validity of our findings is not compromised by the panel’s cumu-
lative response rate and other work suggests that surveys with a
low response rate can still be representative of the sample popula-
tion, even though the risk of nonresponse bias is higher.””*® Studies
assessing nonresponse to panel recruitment in KnowledgePanel have
found little indication of nonresponse bias on core demographic and
socioeconomic variables’>® and previous estimates from this cohort
for key outcomes of interest, such as ever and current cigarette use,
are consistent with national survey data.*!

Our analyses in this article focus on two waves of survey data
in which participants were randomly assigned to exposure to four
e-cigarette ads or no exposure and followed for 6 months. Findings
relating ad exposure to curiosity, likelihood of e-cigarette use, and
consumer perceptions are correlational, though items were ordered
within the survey to provide the best estimate of the impact of these
outcomes. Two main strengths of this study are (1) its longitudinal
design, which allows for the investigation of a temporal relationship
between ad exposure, increased curiosity to try e-cigarettes and sub-
sequent trial of cigarettes and e-cigarettes among never users, and (2)
its randomized design.

There are several limitations in this study. First, the magnitude of
the effect of brief exposure to e-cigarette advertising on our outcomes
may be due to the small sample of ads chosen, the order in which
they were presented or the particular ads chosen. Choosing a differ-
ent number of ads, a series of ads produced by the same company,
ads with different thematic or stylistic content, or randomizing the
order of the ads may have resulted in a different effect. Additionally,
the unexposed group was likely to have been exposed to e-cigarette
ads given a recent study showing that 75.4% of US adults were aware
of e-cigarettes with nearly 50% having heard of e-cigarettes on tel-
evision.’ Since prior exposure to e-cigarette ads were not captured
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among the unexposed young adults in our study, there may, in fact,
be a greater impact of e-cigarette ads on perceptions and intention to
use e-cigarettes. Second, the brief exposure to static ads presented in
this study is likely weak compared to the exposure encountered by
young adults in the real world. While the exposed and unexposed
groups reported similar levels of awareness of e-cigarettes at Waves
4 and 5, we cannot determine the degree to which they were exposed
to e-cigarette advertising between waves, nor whether the exposed
group became more aware of e-cigarette advertising as a result of the
experiment, magnifying the impact of the initial exposure on subse-
quent e-cigarette trial. Third, participants in the control arm were not
exposed to any ad, nor was the order of the ads randomly presented
to those in the exposed group. The results of the study, therefore, may
be more related to ad exposure in general or ad order. Fourth, the
chosen ads are unlikely to represent the full range of e-cigarette mar-
keting done by a particular company, which may include television,
radio, internet, print, and point-of-sale advertisements. Finally, this
study cannot tease apart the potentially variable effects of different
themes of e-cigarette messaging on e-cigarette curiosity, trial and use.

The current study highlights the potential impact of e-cigarette
advertisements to enhance curiosity and trial of e-cigarette use
among young adults. Study findings on the relationship of ad expo-
sure and trial among never users of both cigarettes and e-cigarettes
echo concerns regarding the consequences to young people of unre-
stricted marketing of e-cigarettes.’® This study was not powered to
determine whether e-cigarette advertising is a catalyst for regular
use of e-cigarettes or cigarettes among never users, which is cur-
rently of public health concern. Future studies are needed to exam-
ine the implications for public health of advertising messages and
trial use of e-cigarettes in terms of whether e-cigarette use decreases,
increases, or has no population level impact on patterns of combus-
tible tobacco use, particularly among youth and young adults.?5:6162

Funding

This study was funded by Truth Initiative and conducted by Truth Initiative
employees. No financial disclosures were reported by the authors of this article.

Declaration of Interests
None declared.

References

1. Pauly J, Li Q, Barry MB. Tobacco-free electronic cigarettes and cigars
deliver nicotine and generate concern. Tob Control. 2007;16(5):357.
do0i:10.1136/tc.2006.019687.

2. Ayers JW, Ribisl KM, Brownstein JS. Tracking the rise in popularity of
electronic nicotine delivery systems (electronic cigarettes) using search
query surveillance. Am J Prev Med. 2011;40(4):448-453. doi:10.1016/j.
amepre.2010.12.007.

3. PearsonJL,Richardson A, Niaura RS, Vallone DM, Abrams DB. E-cigarette
awareness, use, and harm perceptions in US adults. Am | Public Health.
2012;102(9):1758-1766. doi:10.2105/AJPH.2011.300526.

4. King BA, Alam S, Promoff G, Arrazola R, Dube SR. Awareness and ever-
use of electronic cigarettes among U.S. adults, 2010-2011. Nicotine Tob
Res. 2013;15(9):1623-1627. d0i:10.1093/ntr/ntt013.

5. Zhu SH, Gamst A, Lee M, Cummins S, Yin L, Zoref L. The use and
perception of electronic cigarettes and snus among the U.S. popu-
lation. PLoS Omne. 2013;8(10):¢79332. doi:10.1371/journal.
pone.0079332.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

King BA, Patel R, Nguyen KH, Dube SR. Trends in awareness and use
of electronic cigarettes among US adults, 2010-2013. Nicotine Tob Res.
2015;17(2):219-227. d0i:10.1093/ntr/ntu191.

Agaku IT, King BA, Husten CG, et al. Tobacco product use among
adults--United States, 2012-2013. MMWR Morb Mortal Wkly Rep.
2014;63(25):542-547.

Johnston LD, O’Malley PM, Miech RA, Bachman JG, Schulenberg JE.
Monitoring the Future national survey results on drug use: 1975-2014: over-
view, key findings on adolescent drug use. 2015. www.monitoringthefuture.
org/pubs/monographs/mtf-overview2014.pdf. Accessed March 19, 2015.
Centers for Disease Control and Prevention, National Center for Health
Statistics. Early release of selected estimates based on data from the 2014
National Health Interview Survey. Current Smoking. 2015. www.cdc.gov/
nchs/nhis/released201506.htm#8. Accessed July 8, 2015.

Walton KM, Abrams DB, Bailey WC, et al. NIH electronic cigarette work-
shop: developing a research agenda. Nicotine Tob Res. 2015;17(2):259—
269. doi:10.1093/ntr/ntu214.

Hanewinkel R, Isensee B, Sargent JD, Morgenstern M. Cigarette adver-
tising and adolescent smoking. Am | Prev Med. 2010;38(4):359-366.
do0i:10.1016/j.amepre.2009.12.036.

Lovato C, Watts A, Stead LF. Impact of tobacco advertising and promo-
tion on increasing adolescent smoking behaviours. Cochrane Database
Syst Rev. 2011;10:CD003439. doi:10.1002/14651858.CD003439.pub2.
Evans N, Farkas A, Gilpin E, Berry C, Pierce JP. Influence of tobacco mar-
keting and exposure to smokers on adolescent susceptibility to smoking. |
Natl Cancer Inst. 1995;87(20):1538-1545.

Paynter J, Edwards R. The impact of tobacco promotion at the point
of sale: a systematic review. Nicotine Tob Res. 2009;11(1):25-35.
doi:10.1093/ntr/ntn002.

Choi WS, Ahluwalia JS, Harris KJ, Okuyemi K. Progression to estab-
lished smoking: the influence of tobacco marketing. Am | Prev Med.
2002;22(4):228-233.

Gilpin EA, White MM, Messer K, Pierce JP. Receptivity to tobacco advertis-
ing and promotions among young adolescents as a predictor of established
smoking in young adulthood. Am | Public Health.2007;97(8):1489-1495.
doi:10.2105/AJPH.2005.070359.

Sethuraman R, Tellis GJ, Briesch R. How well does advertising work?
Generalizations From a meta-analysis of brand advertising elasticity. |
Marketing Res. 2011;48(3):457-471.

Nelson JP. What is learned from longitudinal studies of advertising and
youth drinking and smoking? A critical assessment. Int | Environ Res
Public Health. 201057(3):870-926. doi:10.3390/ijerph7030870.
Spielman A, Azer V. Disruptive Innovation: ten things to stop and think
about - e-cigarettes. 2013. www.citivelocity.com/citigps/ReportSeries.
action?recordld=17. Accessed December 19, 2013.

Sebastian M, McDermott J. Is big tobacco back as a big advertiser? Rollout
of e-cigarettes is spurring spending again, but regulation looms. Ad Age.
June 10, 2013. http://adage.com/article/media/big-tobacco-spending-ads-
e-cigarettes/241993/. Accessed December 19, 2013.

Elliott S. E-cigarette makers’ ads echo tobacco’s heyday. The New York
Times. August 29, 2013. www.nytimes.com/2013/08/30/business/media/
e-cigarette-makers-ads-echo-tobaccos-heyday.html?_r=2&. Accessed
December 19,2013.

Kell J. Reynolds Setting Early Groundwork for National ‘E-Cig’ Launch.
2013. http://online.wsj.com/article/BT-CO-20130606-709150.html.
Accessed May 12,2014.

Ester] M. Altria to launch MarkTen e-cigarette nationally: the makers of
Marlboro is playing catch-up in the e-cigarette field. Wall Street Journal.
February 19, 2014. http://online.wsj.com/news/articles/SB100014240527
02304914204579393083711733854. Accessed April 23,2014.

Kim AE, Arnold KY, Makarenko O. E-cigarette advertising expenditures in
the U.S.,2011-2012. Am | Prev Med. 2014;46(4):409-412. d0i:10.1016/j.
amepre.2013.11.003.

Kornfield R, Huang ], Vera L, Emery SL. Rapidly increasing promo-
tional expenditures for e-cigarettes. Tob Control. 2015;24(2):110-111.
doi:10.1136/tobaccocontrol-2014-051580.

GTOZ ‘8 Joquiedag uo Bunyasiod ayosibojouyssiolg AV} 1HeYds|pseO e /Bi1o0°sfeulnolpioxo:nu//:dny woly papeojumoq


http://www.monitoringthefuture.org/pubs/monographs/mtf-overview2014.pdf
http://www.monitoringthefuture.org/pubs/monographs/mtf-overview2014.pdf
http://www.cdc.gov/nchs/nhis/released201506.htm#8
http://www.cdc.gov/nchs/nhis/released201506.htm#8
http://www.citivelocity.com/citigps/ReportSeries.action?recordId=17
http://www.citivelocity.com/citigps/ReportSeries.action?recordId=17
http://adage.com/article/media/big-tobacco-spending-ads-e-cigarettes/241993/
http://adage.com/article/media/big-tobacco-spending-ads-e-cigarettes/241993/
http://www.nytimes.com/2013/08/30/business/media/e-cigarette-makers-ads-echo-tobaccos-heyday.html?_r=2&
http://www.nytimes.com/2013/08/30/business/media/e-cigarette-makers-ads-echo-tobaccos-heyday.html?_r=2&
http://online.wsj.com/article/BT-CO-20130606-709150.html
http://online.wsj.com/news/articles/SB10001424052702304914204579393083711733854
http://online.wsj.com/news/articles/SB10001424052702304914204579393083711733854
http://ntr.oxfordjournals.org/

Nicotine & Tobacco Research, 2015, Vol. 00, No. 00

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41

42.

43.

44,

Wagoner KG, Song EY, Egan KL, et al. E-cigarette availability and promo-
tion among retail outlets near college campuses in two southeastern states.
Nicotine Tob Res. 2014;16(8):1150-1155. doi:10.1093/ntr/ntu081.

Ganz O, Cantrell J, Moon-Howard J, Aidala A, Kirchner TR, Vallone
D. Electronic cigarette advertising at the point-of-sale: a gap in tobacco
control research. Tob Control. 2015;24(el):e110-e112. doi:10.1136/
tobaccocontrol-2013-051337.

Rose SW, Barker DC, D’Angelo H, et al. The availability of electronic ciga-
rettesin U.S. retail outlets,2012: results of two national studies. Tob Control.
2014;23(suppl 3):iii10-16. doi:10.1136/tobaccocontrol-2013-051461.
Richardson A, Ganz O, Stalgaitis C, Abrams D, Vallone D.
Noncombustible tobacco product advertising: how companies are sell-
ing the new face of tobacco. Nicotine Tob Res. 2014;16(5):606-614.
doi:10.1093/ntr/ntt200.

Duke JC, Lee YO, Kim AE, et al. Exposure to electronic cigarette tel-
evision advertisements among youth and young adults. Pediatrics.
2014;134(1):29-e36. doi:10.1542/peds.2014-0269.

Kamerow D. Big Tobacco lights up e-cigarettes. BMJ. 2013;346:£3418.
doi:10.1136/bmj.f3418.

Campaign for Tobacco-Free Kids. 7 Ways E-Cigarette Companies Are
Copying Big Tobacco’s Playbook (or 7 reasons FDA should quickly regu-
late e-cigarettes). 2013. www.tobaccofreekids.org/tobacco_unfiltered/
post/2013_10_02_ecigarettes. Accessed December 19, 2013.

American Legacy Foundation. Vaporized: E-cigarettes, advertising and
youth. 2014. http://escholarship.org/uc/item/7cq84675. Accessed October
21,2015.

Hecht SS, Carmella SG, Kotandeniya D, et al. Evaluation of toxicant and
carcinogen metabolites in the urine of e-cigarette users versus cigarette
smokers. Nicotine Tob Res. 2015;17(6):704-709. doi:10.1093/ntr/ntu218.
Abrams DB. Potential and pitfalls of e-cigarettes-reply. JAMA.
2014;311(18):1922-1923. d0i:10.1001/jama.2014.2999.

Niaura RS, Glynn TJ, Abrams DB. Youth experimentation with e-ciga-
rettes: another interpretation of the data. JAMA. 2014;312(6):641-642.
doi:10.1001/jama.2014.6894.

Durmowicz EL. The impact of electronic cigarettes on the paediat-
ric population. Tob Control. 2014;23(suppl 2):ii41-46. doi:10.1136/
tobaccocontrol-2013-051468.

Hammond D. Smoking behaviour among young adults: beyond youth pre-
vention. Tob Control. 2005;14(3):181-185. d0i:10.1136/tc.2004.009621.
Biener L, Albers AB. Young adults: vulnerable new targets of tobacco mar-
keting. Am | Public Health. 2004;94(2):326-330.

Ling PM, Glantz SA. Why and how the tobacco industry sells cigarettes
to young adults: evidence from industry documents. Am | Public Health.
2002;92(6):908-916.

. Rath JM, Villanti AC, Abrams DB, Vallone DM. Patterns of tobacco use

and dual use in US young adults: the missing link between youth preven-
tion and adult cessation. | Environ Public Health. 2012;2012:679134.
doi:10.1155/2012/679134.

Chang L, Krosnick JA. National surveys via RDD telephone interview-
ing versus the internet comparing sample representativeness and response
quality. Public Opin Q.2009;73(4):641-678.

Yeager DS, Krosnick JA, Chang L, et al. Comparing the accuracy of RDD
telephone surveys and internet surveys conducted with probability and
non-probability samples. Public Opin Q. 2011;75(4):709-747.

Rhodes D], Radecki Breitkopf C, Ziegenfuss JY, Jenkins SM, Vachon
CM. Awareness of breast density and its impact on breast cancer detec-
tion and risk. J Clin Oncol. 2015;33(10):1143-1150. doi:10.1200/
JCO.2014.57.0325.

45.

46.

47.

48.

49.

50.

51,
52.

53.

54.

55,

56.

57.

58.

59.

60.

61.

62.

Grande D, Mitra N, Shah A, Wan E, Asch DA. Public preferences about
secondary uses of electronic health information. JAMA Intern Med.
2013;173(19):1798-1806. doi:10.1001/jamainternmed.2013.9166.
Kumar S, Quinn SC, Kim KH, Daniel LH, Freimuth VS. The impact of
workplace policies and other social factors on self-reported influenza-like
illness incidence during the 2009 HIN1 pandemic. Am | Public Health.
2012;102(1):134-140. doi:10.2105/AJPH.2011.300307.

Fowler FJ Jr, Gerstein BS, Barry MJ. How patient centered are medi-
cal decisions?: Results of a national survey. JAMA Intern Med.
2013;173(13):1215-1221. doi:10.1001/jamainternmed.2013.6172.
American Association for Public Opinion Research. Standard Definitions:
Final Dispositions of Case Codes and Outcome Rates for Surveys. 8th ed.
Oakbrook Terrace, IL: AAPOR; 2015.

Mowery PD, Farrelly MC, Haviland ML, Gable JM, Wells HE.
Progression to established smoking among US youths. Am | Public Health.
2004;94(2):331-337.

Hicks R, Tingley D. MEDIATION: Stata module for causal media-
tion analysis and sensitivity analysis. Statistical Software Components.
2012.

Hicks R, Tingley D. Causal mediation analysis. Stata J. 2011;11(4):605.
Pierce JP, Distefan JM, Kaplan RM, Gilpin EA. The role of curiosity in
smoking initiation. Addict Behav. 2005;30(4):685-696. doi:10.1016/j.
addbeh.2004.08.014.

Farrelly MC, Duke JC, Crankshaw EC, et al. A randomized trial of the
effect of e-cigarette TV advertisements on intentions to use e-cigarettes
[published online ahead of print July 6,2015]. Am | Prev Med. 2015.
Choi K, Forster JL. Beliefs and experimentation with electronic ciga-
rettes: a prospective analysis among young adults. Am ] Prev Med.
2014;46(2):175-178. doi:10.1016/j.amepre.2013.10.007.

Bachhuber MA, McGinty EE, Kennedy-Hendricks A, Niederdeppe J,
Barry CL. Messaging to increase public support for naloxone distri-
bution policies in the United States: results from a randomized survey
experiment. PLoS Omne. 2015;10(7):e0130050. doi:10.1371/journal.
pone.0130050.

Blavin F, Shartzer A, Long SK, Holahan J. An early look at changes
in employer-sponsored insurance under the Affordable Care
Act. Health Aff (Millwood). 2015;34(1):170-177. doi:10.1377/
hlthaff.2014.1298.

Brick JM. The future of survey
2011;75(5):872-888.

Halbesleben JR, Whitman MV. Evaluating survey quality in health services

sampling. Public Opin Q.

research: a decision framework for assessing nonresponse bias. Health
Serv Res. 2013;48(3):913-930. doi:10.1111/1475-6773.12002.

Heeren T, Edwards EM, Dennis JM, Rodkin S, Hingson RW, Rosenbloom
DL. A comparison of results from an alcohol survey of a prerecruited
Internet panel and the National Epidemiologic Survey on Alcohol
and Related Conditions. Alcohol Clin Exp Res. 2008;32(2):222-229.
doi:10.1111/5.1530-0277.2007.00571 .x.

Garrett J, Dennis JM, DiSogra C. Non-response bias: recent findings from
address-based panel recruitment. Paper presented at Annual Conference of
the American Association for Public Opinion Research; May 13-16,2010;
Chicago, IL.

Abrams DB. Promise and peril of e-cigarettes: can disruptive technology
make cigarettes obsolete? JAMA. 2014;311(2):135-136. doi:10.1001/
jama.2013.285347.

Cobb CO, Villanti AC, Graham AL, et al. Markov modeling to estimate
the population health impact of emerging tobacco products: a proof-of-
concept study. Tob Reg Sci. 2015;1(2):129-141.

GT0Z ‘8 Jequisdaq uo Bunyasiod aydsiBojouydsIolg J ) 1euds|psaD e /610°'s euno ipioxo nuy/:dny Wolj pepeojumoq


http://www.tobaccofreekids.org/tobacco_unfiltered/post/2013_10_02_ecigarettes
http://www.tobaccofreekids.org/tobacco_unfiltered/post/2013_10_02_ecigarettes
http://escholarship.org/uc/item/7cq84675 
http://ntr.oxfordjournals.org/

