




INTRODUCTION
E-cigarettes (EC) have risen quickly in popularity since being introduced to 
the U.S. market in 20071 and are now more popular among youth than 
conventional cigarettes (CC).2 ECs frequently contain nicotine, an 
addictive substance that encourages future use after initiation.3 According 
to the 2015 National Youth Tobacco Survey (NYTS), 5.3% of middle 
school students and 16% of high school students reported current, or 
past-30 day, use of ECs,4 and the prevalence of EC ever and current use 
continues to increase.2,4,5 While smoking rates for CCs have declined
among youth over the past several decades,4 recent evidence suggests 
that this decline has leveled off since 2009.5 Emerging evidence suggests 
that EC use among never-smoking youth is associated with future use of 
CCs and other combustible tobacco products.6,7 Research on factors that 
influence youth EC initiation and use behaviors, such as EC advertising, is
needed to support federal, state, and local regulatory efforts.

Youth gain information and model behavior seen in 
advertisements.8 The 2012 Surgeon General’s Report established that CC 
advertising has influenced youth to initiate and sustain CC smoking.9
Although various federal tobacco control regulations have prohibited CC 
advertising across multiple outlets,10 these regulations have not yet 
encompassed EC advertisements. Despite the Food and Drug 
Administration extending their authority on regulating EC as tobacco
products in 2016, requirements for EC advertising are minimal, only 
prohibiting modified risk messages and requiring nicotine warning labels 
beginning in 2018.11 Without regulations, youth perceptions of ECs as a 
desirable alternative to traditional tobacco products may be influenced by 
exposure to EC advertising.12 EC manufacturers use image-based 
advertising strategies, themes that appeal to youth (such as “freedom” and 
“rebellion”), celebrity endorsements, and marketing campaigns on social 
media—all strategies known to be effective in reaching young 
consumers.12,13 From the 2014 NYTS, 69% of middle and high school 
students reported being exposed to EC advertising via at least one 
outlet.14 Several studies have determined that EC advertising exposure
was associated with increased susceptibility to trying ECs in the future and
higher prevalence of both ever and current use of ECs among youth 
participants.13,15–20 These studies suggest advertising is a significant
influence on youth opinions about ECs and use behaviors. 

Researchers frequently rely on self-reported recall of advertising 
exposure to analyze associations with EC initiation and use; however,
research has been limited on the role of receptivity to EC advertising 
among youth. EC receptivity refers to the liking or recognition of an EC 
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advertisement.21 One study found an association between the positive
appeal of EC video advertisements and intended EC use; however, the 
study population consisted of college students only.22 Evidence from 
longitudinal studies of CC susceptibility among youth shows that higher 
CC advertising receptivity is associated with increased susceptibility to 
future CC use at baseline and with “established” CC smoking behavior at 
3- and 6-year follow-up, even after controlling for social and demographic 
risk factors.23,24 As previous research has shown a positive linear 
relationship between CC advertising exposure and receptivity to CC 
advertising, these results indicate that mere exposure to CC advertising 
may increase receptivity to CC advertisements.25 Therefore, a better 
understanding of both EC advertising exposure and receptivity is essential 
to determine the influence of advertising on EC use behaviors among 
youth, and to inform future efforts to regulate product advertising.

Understanding how youth respond to EC advertising is of paramount 
importance, based on emerging evidence suggesting that EC advertising 
appeals to youth and influences future EC use.12,13,15,18 The current study
not only measures EC advertisement exposure, but also determines 
participants’ receptivity to EC advertisements by randomizing exposure to 
common EC advertisements. Additionally, this study determines the 
relationship of EC advertisements to both EC and CC use behaviors
among a large, diverse, and nationally representative sample. Using data 
from Wave 1 of the Population Assessment on Tobacco and Health 
(PATH) Study, the current study investigates the relationships between 
EC advertising exposure and receptivity, and EC and CC ever use, current 
use, and susceptibility to future use, among a nationally representative 
sample of youth. Further, we examine whether youth receptivity to EC 
advertising amplifies the associations between EC advertising exposure
and susceptibility.

METHODS
Data on 13,651 US youth (aged 12-17) were collected from October 2013 
to December 2014 in Wave 1 of the PATH Study, a nationally 
representative, longitudinal cohort. One parent or guardian of 13,859 
youth was also interviewed to obtain information on parental tobacco use 
as well as child health. Using a four-stage stratification design, mailing 
addresses were used to sample household participants. Generally, two 
youth per household were invited to participate. Survey weights adjusted
for nonresponse, selection probabilities, and underrepresentation of 
populations within the sampling frame. Further details on PATH methods 
are described elsewhere.26 Youth who responded “Yes” to the question 
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“Have you ever seen or heard of an electronic cigarette or e-cigarette 
before this study?” were considered aware of EC and included in analyses 
(n=12,199 (88% of the overall sample), which generalizes to a population 
N=22,253,202).

Measures
EC Use. EC ever users responded “Yes” to the question, “Have you 

ever use an e-cigarette, such as NJOY, Blu, or Smoking Everywhere, 
even one or two times?”, with generic images of ECs displayed. 
Participants who had ever used an EC were asked, “When did you last 
use an e-cigarette, even one or two times?” Those who responded either 
“Earlier today,” “Not today but sometime in the past 7 days,” or “Not in the 
past 7 days but sometime in the past 30 days,” were considered to be 
current, or past 30 day, EC users.2,4

EC Susceptibility. EC susceptibility was evaluated by modifying 
traditional measures of CC susceptibility.27,28 Participants who had never 
used an EC were asked three questions. The first question, “Have you 
ever been curious about using e-cigarettes?”, had response options on a 
4-point scale from “Not at all curious” to “Very curious.” The other two 
questions, “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 use it?”, 
had response options on a 4-point scale from “Definitely not” to “Definitely 
yes.” In order to be considered non-susceptible to EC use, participants 
had to answer “Not at all curious” to the first question and “Definitely not” 
to the other questions.27,28 Any other response combination deemed 
participants susceptible, for lack of a firm commitment to not using ECs.

CC Use. CC ever users responded “Yes” to “Have you ever tried 
cigarette smoking, even one or two puffs?” Participants were considered 
CC current users when they reported smoking CCs, even one or two 
puffs, within the past 30 days.2,4

CC Susceptibility. Youth who reported never smoking CCs were 
asked three questions, based on established susceptibility measures: 
“Have you ever been curious about smoking a cigarette?”, “Do you think 
you will smoke in the next year?”, and “If one of your best friends were to 
offer you a cigarette, would you smoke it?”27,28 CC susceptibility was 
coded the same as EC susceptibility, where responding “Not at all curious” 
and “Definitely not” to all three questions meant participants were non-
susceptible to future CC use.
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EC Advertisement Exposure. Each participant was shown five
recently used EC advertisements in random order, two TV and three print.
To determine exposure to each advertisement, participants were asked,
“In the past 12 months, have you seen this advertisement before this 
study?” Answering “Yes” to this question for at least one of these 
advertisements considered one exposed to EC advertising.

EC Advertisement Receptivity. For each of the five EC 
advertisements shown, participants were also asked, “How much do you 
like this advertisement?” The three response options were “Like this ad,” 
“Have no opinion about this ad,” and “Dislike this ad.” Youth who 
answered “Dislike this ad” to all five advertisements were considered not 
receptive to EC advertising, while youth who answered either “Like this 
ad” or “Have no opinion about this ad” for any of the five advertisements 
were considered receptive to EC advertising. These response options 
were combined as a more conservative approach to receptivity.

Covariates. Five covariates were included in analyses: gender, age 
(12-14 years, 15-17 years), race/ethnicity (White, Black, Other, and 
Hispanic), other combustible tobacco use, and parent education. Other 
combustible tobacco use included the use of CCs, cigarillos, filtered 
cigars, traditional cigars, pipe, hookah, bidis, and kreteks for all EC 
outcome analyses. For CC outcomes, the other combustible tobacco use 
variable replaced CC with EC use. Parent education was categorized as 
high school or lower, some college/Associate’s degree, and Bachelor’s 
degree or advanced.

Statistical Analysis
Weighted descriptive analyses summarized national estimates of EC and 
CC use and susceptibility among youth aged 12-17. Weighted bivariate 
associations were performed on EC and CC use and susceptibility 
outcomes, exposures, and covariates. Weighted logistic regressions, 
adjusted for covariates, were fit to the data to evaluate associations 
between exposure and receptivity to EC advertisements, and the 
outcomes of EC and CC ever use, current use, and susceptibility to future 
use. Additionally, in a second set of models, interactions between 
exposure and receptivity to EC advertising were included to test whether 
participants’ level of receptivity modified the adjusted associations 
between EC advertisement exposure and our outcomes. To more easily 
interpret the interaction terms and main effects in the second set of 
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models, marginal effects were estimated to transform logistic regression 
coefficients into predicted probabilities. Analyses were performed using 
Stata 12.0 (College Station, TX).  

RESULTS

Sample Characteristics
Ever use among youth was higher for CCs than ECs (15% vs. 12%). The 
same pattern was observed for current use (5% for CCs vs. 3.5% for ECs;
Table 1). A third of youth who were never-users were susceptible to future 
use of both ECs (34.7%) and CCs (34.8%). Additionally, a third of youth
(34%) were exposed to at least one EC advertisement, while over half 
(57%) were receptive. Over half of the sample (56%) was Non-Hispanic 
White, 52% were male, and 52% were in the older age group (15-17
years). 

EC Use Behaviors
Bivariate associations for EC use behaviors are shown in Table 2. In 
comparison to EC never users, EC ever users had increased exposure 
(42% vs. 33%, p<0.01) and receptivity (75% vs. 54%, p<0.01) to EC 
advertisements. Current users of ECs had increased exposure (44% vs. 
33%, p<0.01) and receptivity (82% vs. 56%, p<0.01) to EC advertisements 
compared to non-current EC users. In comparison to youth not susceptible 
to CCs, youth susceptible to CCs had increased exposure (41% vs. 29%,
p<0.01) and were more receptive to EC advertisements (72% vs. 45%,
p<0.01). Significant differences were found between race/ethnicity and 
age by all three of the EC outcomes (p<0.01, each). Males were more 
likely to be ever or current users compared to females (p<0.01, each).

Exposure to EC advertisements was positively associated with EC 
ever use, EC current use, and susceptibility to EC use (AOR=1.36-1.44,
p<0.01, each) after adjusting for covariates (Table 4). Receptivity to EC 
advertisements was also positively associated with all three EC behaviors 
(AOR=1.70-2.84; p<0.01, each). Females had decreased odds of ever 
use, current use, and susceptibility (AOR=0.57-0.90, p<0.05, each) in 
comparison to males. Older youth had increased odds of EC ever use, 
current EC use, and susceptibility (AOR=1.27-2.41, p<0.01, each). Non-
Hispanic Black youth had decreased odds of ever and current use 
(AOR=0.52-0.53, p<0.01, each) and Hispanic youth had increased odds of 
being susceptible to future EC use (AOR=1.28, p<0.01) compared to Non-
Hispanic White youth. 
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CC Use Behaviors
Compared to CC never users, CC ever users had increased exposure
(39% vs. 33%, p<0.01) and receptivity (74% vs. 54%, p<0.01) to EC 
advertisements (Table 3). Current users of CCs had increased exposure 
(38% vs. 34%, p=0.04) and receptivity (81% vs. 56%, p<0.01) to EC 
advertisements compared to non-current CC users. In comparison to 
youth not susceptible to CCs, youth susceptible to CCs had increased 
exposure (40% vs. 29%, p<0.01) and receptivity (69% vs. 46%, p<0.01) to 
EC advertisements. Significant differences were found by race/ethnicity 
and age by all three of the CC outcomes (p<0.01; each).

Similar to the results for susceptibility to EC use, exposure to EC 
advertisements was positively associated with susceptibility to CC use 
(AOR=1.35, p<0.01) after adjusting for covariates (Table 4). Receptivity to 
EC advertisements was positively associated with CC ever use, CC 
current use, and susceptibility (AOR=1.81-2.42, p<0.01, each). Older 
youth had increased odds of ever use, current use, and susceptibility 
(AOR=1.18-3.00, p<0.01, each). Non-Hispanic Black and youth of other 
races had decreased odds of CC ever and current use (AOR=0.41-0.70,
p<0.05, each), while Hispanic youth had decreased odds for CC ever and 
current use (AOR=0.48-0.64, p<0.01, each) and increased odds of being 
susceptible to future CC use (AOR=1.29, p<0.01) compared to Non-
Hispanic White youth. Youth of parents with some college or at least a 
Bachelor’s degree had decreased odds of CC ever and current use
(AOR=0.30-0.74, p<0.01, each) compared to youth of parents with a high 
school education or lower.

Receptivity Modifies Associations between Exposure to EC 
Advertisements and EC and CC Use Behaviors
There were statistically significant interactions between exposure and 
receptivity to EC advertisements in the models of EC and CC ever use
and susceptibility to EC use (p<0.01, each). Youth exposed and receptive 
to EC advertisements are 6.8 percentage points (PP) more likely to be EC 
ever users compared to non-exposed, non-receptive youth (16.4% vs 
9.6%, Figure 1). Those who were exposed and receptive to EC 
advertisements were also 6.4 PP more likely to be CC ever users 
compared to non-exposed, non-receptive youth (18.0% vs 11.6%). In 
regard to EC susceptibility, youth who were exposed and receptive to EC 
advertisements were 30.5 PP more likely to be susceptible to using EC 
compared to non-exposed, non-receptive youth (52.0% vs 21.5%).

DISCUSSION

6

Journal of Applied Research on Children:  Informing Policy for Children at Risk, Vol. 8 [2017], Iss. 2, Art. 3

http://digitalcommons.library.tmc.edu/childrenatrisk/vol8/iss2/3



As EC use continues to rise among youth, understanding what influences 
EC initiation and continued use is critical to inform policy, especially as 
evidence suggests that youth EC initiation may lead to subsequent CC 
use.2,5–7,29,30 While previous studies have found positive associations 
between youth exposure to advertising and EC use behaviors, our study
expands to include EC and CC use behaviors, receptivity to EC 
advertising, and the role of receptivity as an effect modifier in the 
relationship between EC advertisement exposure and use behaviors. Our 
results from a nationally representative sample of 12-17 year olds support
previous studies by finding that exposure to EC advertising was 
associated with all EC use behaviors.16,17 We found new evidence that 
exposure to EC advertisements was associated with higher odds of 
susceptibility to CC use, a discovery that warrants further investigation into 
cross-product effects of EC advertising among youth. Additionally, 
receptivity to EC advertisements was also associated with all EC and CC 
use behaviors, and the exposure and receptivity interactions were 
significant for EC and CC ever use and EC susceptibility.

Our results document an association between EC advertising 
exposure and EC ever use, current use, and susceptibility to future use
among youth, while controlling for age, gender, race/ethnicity, other 
combustible tobacco use, and parent education. Previous studies relied on 
self-reported level of exposure to advertising via different media,16–18

whereas exposure in our study was measured by showing actual EC TV 
or print advertisements in random order and asking participants if they had 
seen the advertisement before. We found that one-third of U.S. youth 
aware of EC were exposed to specific EC advertising in the past 12 
months, a conservative estimate of overall exposure if youth had seen
other advertisements not shown during the survey. EC exposure was 
associated with higher odds of all EC use behaviors, and with CC 
susceptibility, but not with CC ever use or current use. These results 
suggest that seeing EC advertisements may influence youth propensity to 
try CCs in addition to EC use behaviors, which could explain the crossover 
of tobacco products seen among youth.6,7 However, further longitudinal 
research is necessary to determine if susceptible youth eventually initiate 
using CCs after exposure to EC advertising.

Receptivity to advertisements was associated with higher odds of 
ever use, current use, and susceptibility for both EC and CC. These 
findings highlight the importance of further work focused on the specific 
role of receptivity to EC advertisements in influencing attitudes and 
behaviors related to EC and CC use. Though only 33.8% of youth were 
exposed to specific EC advertisements in the 12 months before survey 
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participation, 56.8% were receptive to the EC advertisements they were 
shown. This reinforces the importance of studying EC advertising
receptivity and points to the role of youth advertising perception in shaping 
tobacco use behavior.

Our results also illustrate an important interaction between EC
advertising exposure and receptivity when examining associations with EC 
and CC ever use and EC susceptibility. Compared to non-exposed, non-
receptive youth, youth who were exposed and receptive to EC 
advertisements were more likely to be EC and CC ever users. Youth 
exposed and receptive to EC advertisements were 30.5 PP more likely to 
be susceptible to EC use, a concerning finding, as youth may be exposed
to EC advertisements across multiple media outlets. Additional studies 
focusing on youth-oriented advertising and youth receptivity to tobacco 
advertising messages are needed to inform EC advertising policy 
interventions.

Our results showing differences in demographic groups provide 
future avenues for research and policy intervention. Female youth had 
decreased odds to use or be susceptible to ECs compared to males, while 
no gender differences were found among CC outcomes. Non-Hispanic 
white youth were more likely to be current CC smokers compared to all 
the other racial groups. Non-Hispanic Black youth were less likely to be 
EC and CC ever or current users in comparison to Non-Hispanic White 
youth. Older youth had increased odds to be ever users, current users, 
and susceptible to use for both products compared to younger youth. In 
general, our findings support previous research on CC and EC use that
identifies male, Non-Hispanic White, and older youth as groups
particularly vulnerable to tobacco use.31 These demographic findings 
provide suggestions for targeting anti-tobacco messaging and policy 
toward groups of particularly susceptible youth. These results also support 
the need for further research on how different groups of youth experience 
and perceive tobacco advertising, make tobacco use decisions based on 
peer group norms, and model their own behavior based on product 
availability and desirability in their homes.

Limitations in the current study include the abbreviated nature of 
the survey questions related to EC advertising exposure and receptivity.
Participants were able to answer “Yes,” “No,” or “Don’t Know,” when 
asked if they had seen a particular advertisement. They were not asked 
the frequency with which they saw EC advertisements in general, the 
types of outlets where they typically saw this advertising, or where they 
had seen the specific advertisement they were shown if they answered 
“Yes.” This limits our knowledge of which media are particularly effective 
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at reaching and influencing youth audiences—knowledge that could be 
used in tobacco regulation policies. Receptivity was assessed using 
answers “Like this ad,” “Dislike this ad,” or “Have no opinion about this 
ad,” which limited response choices, as nearly half the sample chose the 
“Have no opinion about this ad” option for each of the EC advertisements.
Additionally, they were not asked follow-up questions about why they 
might like or dislike the ads shown. This limits our ability to draw 
conclusions about what qualities or perceptions of EC advertising might be 
associated with receptivity and use behaviors. Youth participants were 
shown three print advertisements and two TV advertisements; however 
we have limited information about how exposure to social media 
advertising might impact responses to these specific advertisements. 
Previous investigators have pointed out that this field of research would 
greatly benefit from the development of a tobacco advertising exposure 
measure reflecting advertising expenditures and audience data, an
“opportunity to see” visual measure that could help address limitations 
involved in relying on youth to simply remember whether they had seen 
advertising or not.12 In an advertising-saturated environment, a participant 
might be exposed to EC advertisements, but not necessarily take 
conscious notice or recall a particular level of advertising exposure. An 
“opportunity to see” measure would help researchers add to our models 
by offering a way to estimate likely exposure variation among participants 
based on advertising expenditures and audience data. Finally, this study 
was cross-sectional and no causal conclusions can be drawn from the 
results. However, our study’s strengths include the addition of advertising 
receptivity to the field of research, the nationally representative sample of 
12-17 year olds, and the treatment of receptivity as an effect modifier in
associations between advertisement exposure and EC and CC use 
behaviors. Another significant strength of our study is the potential for 
longitudinal investigation. The PATH study follows this cohort of youth 
over multiple waves of data collection; therefore, advertising exposure and 
receptivity, as well as EC and CC use behaviors, can be followed over 
time utilizing the same large, nationally-representative sample. 

CONCLUSION
Adolescence is a critical time for developing tobacco use behaviors. The
prevalence of EC ever and current use continues to rise among youth in
the US, despite evidence that most ECs contain nicotine and EC use is
associated with subsequent use of other combustible tobacco products. A
major concern of not regulating EC advertising is the uptake of both ECs
and CCs among youth. There is strong evidence from the CC literature 
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and emerging evidence from the EC literature that tobacco advertising 
exposure is associated with susceptibility, initiation, and continued use of 
tobacco products. Great strides have been made to regulate CC 
advertising to prevent exposure to youth across several outlets (e.g.
banning CC advertisements on TV, radio, billboards, and in print). Failure 
to regulate EC advertising similar to CC could promote EC use behaviors 
as well as use of other products, such as CCs. Our study illustrates the 
critical association between advertising exposure and receptivity with EC 
and CC use behaviors and can inform policies at federal, state, and local 
levels aimed at restricting EC advertising to prevent initiation of and 
continued tobacco use among youth. To improve the effectiveness of such 
regulations, further research on advertising messages and receptivity to 
these messages, as well as strategies utilized to target youth, are needed.
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Table 1. Weighted characteristics of youth aware of E-cigarettes in 
Wave 1 of the PATH Study (n=12,199; N=22,253,202)a

% 95% CI
EC Ever Use 11.9 11.2-12.7
EC Current Use 3.5 3.1-3.9
Susceptible to EC Use 34.7 33.6-35.8
CC Ever Use 14.6 13.8-15.5
CC Current Use 5.0 4.6-5.5
Susceptible to CC Use 34.8 33.7-35.8
Exposed to EC Advertisements 33.8 32.8-34.7
Receptive to EC Advertisements 56.8 55.6-58.0
Female 48.2 47.9-48.5
15 to 17 years old 51.5 51.2-51.9
Race/Ethnicity 
White 56.4 56.0-56.9
Black 13.5 13.2-13.8
Other 8.9 8.6-9.2
Hispanic 21.2 20.8-21.6

Other Combustible Tobacco Useb 7.3 6.8-7.9
Other Combustible Tobacco Use with ECc 6.3 5.8-6.9
Parent Education

High School or lower 35.2 33.4-37.2
Some college/Associate’s 32.9 31.4-34.4
Bachelor’s or advanced 31.9 29.7-34.2

a N represents the population of US youth to which the sample generalizes
b Youth has used another form of combustible tobacco product, excluding EC, in the past 30 days, 
adjusted for in EC outcome analyses
c Youth has used another form of combustible tobacco product, including EC but not CC, in the 
past 30 days, adjusted for in CC outcome analyses 
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Table 2. Weighted bivariate associations by e-cigarette (EC) ever use, 
current use, and susceptibility to future use outcomes among EC 
aware youth in 2013-2014 PATH Study

EC Ever Use EC Current Use Susceptible to EC 
Use

No 
(%)

Yes 
(%)

p-
valuea

No 
(%)

Yes 
(%)

p-
valuea

No 
(%)

Yes 
(%)

p-
valuea

Exposure to EC 
Advertisements 32.7 41.7 <0.01 33.4 43.5 <0.01 28.5 40.6 <0.01
Receptivity to 
EC 
Advertisements

54.3 75.4 <0.01 55.9 82.0 <0.01 44.8 72.2 <0.01

Female 49.2 41.2 <0.01 48.6 37.9 <0.01 49.4 48.7 0.49
15 to 17 years 
old 48.1 77.4 <0.01 50.4 83.6 <0.01 44.1 55.7 <0.01
Race/Ethnicity <0.01 <0.01 <0.01
White 55.7 61.8 56.1 65.5 57.0 53.4
Black 14.1 8.8 13.7 7.9 14.1 13.9
Other 9.0 8.4 8.9 9.0 9.2 8.5
Hispanic 21.2 21.0 21.3 17.6 19.7 24.2

Other 
Combustible 
Tobacco Useb

2.9 39.9 <0.01 5.4 59.9 <0.01 1.1 6.4 <0.01

Parent 
Education <0.01 0.14 0.38

High School or   
lower 34.7 38.8 35.1 38.3 34.4 35.5

Some college/
Associate’s 32.3 37.2 32.8 25.3 32.1 32.5

Bachelor’s or 
advanced 33.0 24.0 32.1 26.4 33.5 32.0

a Bolded p-values indicate statistical significance at 0.05 using Pearson’s Chi-square test.
b Youth has used another form of combustible tobacco product, excluding EC, in the past 30 days, 
adjusted for in EC outcome analyses
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Table 3. Weighted bivariate associations by conventional cigarette 
(CC) ever use, current use, and susceptibility to future use outcomes 
among EC aware youth in 2013-2014 PATH Studya

CC Ever Use CC Current Use Susceptible to CC 
Use

No 
(%)

Yes 
(%)

p-
value

No 
(%)

Yes 
(%)

p-
value

No 
(%)

Yes 
(%)

p-
value

Exposure to EC 
Advertisements 32.9 38.8 <0.01 33.6 38.1 0.04 29.2 40.0 <0.01
Receptivity to 
EC 
Advertisements

53.8 74.3 <0.01 55.5 81.0 <0.01 45.6 69.1 <0.01

Female 48.4 46.8 0.19 48.2 48.0 0.90 48.0 49.2 0.31
15 to 17 years 
old 47.1 77.6 <0.01 49.8 84.8 <0.01 44.3 52.4 <0.01
Race/Ethnicity <0.01 <0.01 <0.01

White 55.5 62.3 55.9 67.6 57.1 52.4
Black 14.1 10.0 13.7 8.3 13.8 14.6
Other 9.1 7.5 9.0 7.4 9.1 9.1
Hispanic 21.3 20.2 21.4 16.7 20.0 23.9

Other 
Combustible 
Tobacco Use 
with ECb

2.0 31.6 <0.01 3.8 53.3 <0.01 1.1 3.8 <0.01

Parent 
Education <0.01 <0.01 0.51

High School or 
lower 33.5 45.2 34.6 46.6 33.7 33.0

Some college/
Associate’s 32.4 35.9 32.7 35.4 32.0 33.2

Bachelor’s or 
advanced 34.1 18.9 32.7 18.0 34.3 33.8

Bolded p-values indicate statistical significance at 0.05 using Pearson’s Chi-square test.
b Youth has used another form of combustible tobacco product, including EC but not CC, in the 
past 30 days, adjusted for in CC outcome analyses 
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Table 4. Weighted adjusted associations of EC advertising exposure 
and receptivity with EC and CC ever use, current use, and 
susceptibility to future use among EC aware youth in 2013-2014 
PATH Studya

Bolded p-values indicate statistical significance at 0.05. 
a All associations reported as Odds Ratios (OR)
b Youth has used another form of combustible tobacco product, excluding EC, in the past 30 days, adjusted for 
in EC outcome analyses
c Youth has used another form of combustible tobacco product, including EC but not CC, in the past 30 days, 
adjusted for in CC outcome analyses 

EC Ever 
Use

EC
Current 

Use
Susceptible 
to EC Use

CC Ever 
Use

CC
Current 

Use
Susceptible 
to CC Use

Exposure to EC 
Advertisements

1.36 
(1.18-
1.57)

1.40 
(1.12-
1.75)

1.44
(1.30-1.59)

1.08 
(0.96-
1.23)

0.95 
(0.78-
1.16)

1.35
(1.23-1.47)

Receptivity to EC 
Advertisements

1.70
(1.45-
2.00)

1.83
(1.36-
2.46)

2.84
(2.57-3.14)

1.81 
(1.58-
2.08)

2.04 
(1.57-
2.64)

2.42
(2.20-2.66)

Female
0.63 

(0.55-
0.72)

0.57 
(0.45-
0.72)

0.90
(0.81-0.99)

0.96 
(0.86-
1.08)

1.14
(0.94-
1.40)

1.01
(0.91-1.12)

15 to 17 years old
2.41 

(2.09-
2.78)

2.35 
(1.77-
3.12)

1.27
(1.15-1.41)

2.76
(2.39-
3.19)

3.00 
(2.35-
3.82)

1.18
(1.09-1.28)

Race/Ethnicity
White Ref Ref Ref Ref Ref Ref

Black
0.53 

(0.39-
0.71)

0.52 
(0.33-
0.82)

0.97
(0.83-1.15)

0.53
(0.42-
0.67)

0.41 
(0.29-
0.58)

1.13
(0.98-1.29)

Other
0.95 

(0.74-
1.21)

1.02 
(0.67-
1.56)

0.94
(0.79-1.12)

0.70 
(0.56-
0.88)

0.60 
(0.43-
0.85)

1.05
(0.89-1.22)

Hispanic
0.89

(0.73-
1.09)

0.75 
(0.54-
1.05)

1.28
(1.14-1.44)

0.64
(0.55-
0.74)

0.48 
(0.37-
0.63)

1.29
(1.16-1.44)

Other 
Combustible 
Tobacco Useb

17.43
(14.60-
20.81)

18.54 
(14.46-
23.77)

5.18
(3.74-7.18) - - -

Other 
Combustible 
Tobacco Use 
with ECc

- - -
16.72 

(13.23-
21.14)

20.25 
(16.00-
25.64)

2.97
(2.21-3.99)

Parent Education
High School or   
lower Ref Ref Ref Ref Ref Ref

Some college/
Associate’s

1.09 
(0.91-
1.31)

1.02 
(0.74-
1.41)

1.01 
(0.89-1.14)

0.74 
(0.63-
0.86)

0.70 
(0.54-
0.90)

1.10 
(0.99-1.22)

Bachelor’s or 
advanced

0.69 
(0.56-
0.85)

0.91 
(0.64-
1.28)

0.98 
(0.88-1.09)

0.30 
(0.25-
0.37)

0.31 
(0.22-
0.42)

1.08
(0.96-1.21)
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Figure 1. Predictive probabilities of tobacco use behaviors from 
marginal effects of exposure and receptivity to EC advertisementsa

a All marginal effects were statistically significant (p<0.01)
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