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Abstract

Purpose: The prevalence of e-cigarette use among young people remains high. Young people are 

susceptible to e-cigarette advertising, although potential heterogeneity in perceptions of e-cigarette 

ads with respect to age and e-cigarette use history remain unexplored. We aimed to assess 

differences in perceptions of e-cigarette ads and product use intention, by age and e-cigarette use 

status.

Methods: Participants from an online convenience sample (N=497, Mage=31.9) viewed two 

randomly selected e-cigarette ads and reported their perceptions of the ads and product use 

intention. We used mixed effects linear regression models to estimate associations between age 

group (18–20 years, 21–25 years, 26+ years), e-cigarette use status (never, former, and current 

use), and their interaction effects, on outcomes related to perceptions of ads and use intention. 

Models controlled for demographics and other tobacco use.

Results: Current e-cigarette users (vs. never users) and participants who were 26+ years old 

(vs. 18–20 years old) had greater liking of the ads, perceived ad relevance, and perceived ad 

effectiveness. Among current e-cigarette users, participants who were 26+ years old (vs. 18–20 

years old) had lower use intention.
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Conclusion: The effect of e-cigarette ad exposures on perceptions of the ad and use intention are 

heterogeneous with respect to age group and e-cigarette use history. While ads appealed more to 

adults who were 26+ years old across e-cigarette use groups, current e-cigarette users who were 

18–20 years old demonstrated high use intention following ad exposure, suggesting a need for 

marketing interventions to mitigate continued e-cigarette use among young people.
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INTRODUCTION

Background

Approximately 20% of young adults report being current e-cigarette users, and more than 

60% are susceptible non-users of the product, despite the legal age to purchase tobacco 

products in the United States (US) being 21 years old.1,2 Use of e-cigarettes among this 

age group exposes young adults to harmful toxicants at a time when their brains are still 

developing.3 In addition, use of e-cigarettes may lead to future initiation of even more 

harmful products, such as cigarettes.4–6 Therefore, it is important to understand how we can 

best deter young adults from using e-cigarettes.

As one of the leading reasons young adults use e-cigarettes,7–9 advertising partially 

explains e-cigarettes’ rapid rise in popularity among young adults.10,11 Research has shown 

that e-cigarette ads have appealing features that target youth and young adults,12,13 and 

that exposure to e-cigarette advertisements is associated with current e-cigarette use.14,15 

Exposure to e-cigarette advertising is consistently correlated with lower harm perceptions, 

increased curiosity, and e-cigarette use,9,16–18 thus, identifying the factors that affect the 

appeal of e-cigarette advertising to young adults could inform interventions to reduce use. 

Most studies examining consumers’ receptivity and responses to e-cigarette advertising have 

focused on a specific age group (e.g, just young adults or just adults) or e-cigarette user 

status (e.g., current users).19–21 Investigating the joint effects of age and e-cigarette use 

status is needed to for developing targeted strategies to combat e-cigarette use in specific 

population groups, informing prevention and cessation efforts among young people, and 

understanding the impact the industry advertising is having on specific groups. Yet, no 

studies have examined the joint effect of age group and e-cigarette use on perceptions of 

e-cigarette advertisements, and this study will uncover whether young people under the age 

of 21 continue to find e-cigarette advertisements appealing.12

We evaluated whether associations between age group and ad perceptions were modified by 

e-cigarette use status. We hypothesized that e-cigarette ads would be most appealing and 

have higher product use intention for young adults (e.g., age 18–20 or age 21–25) who 

are also current e-cigarette users. Results will identify whether the effects of e-cigarette 

prevention messaging could be optimized by targeting individuals based on their age group 

and e-cigarette use status.
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METHODS

Sample.

Data for this analysis were obtained from an online experiment among 497 participants 

(publication of main outcomes is forthcoming). Participants were enrolled through the online 

consumer research panel, Prolific, in October 2021. Participants were eligible to participate 

in the study if they were 18 years or older and resided in the United States (US).

Study Design.

Potential participants interested in the study reviewed a brief description on Prolific and 

provided consent. Participants reported their e-cigarette, tobacco, and alcohol use. Then, 

each participant viewed two e-cigarette ads that were randomly selected from a sample of 

over 170 ads, identified as including popular features, such as people in the ads, flavors, 

and the product in use (ad images were sourced from https://trinketsandtrash.org and 

https://tobacco.stanford.edu).12 Ads came from media including: print mail (18.2%), print 

magazines (70.2%), and social media (8.1%) (3.6% were coded as “Unclear” in the original 

study).12 After seeing each ad, participants completed post-assessment measures including 

their perceptions of the ad and product use intention. After completion, participants were 

compensated accordingly via Prolific’s policies ($3.96). All procedures were approved by 

the Institutional Review Board.

Measures.

Pre-exposure variables—Participants were asked to report their e-cigarette use. The 

item asked if they had ever “used an electronic cigarette (e-cigarette), even one or two 

times?” If participants answered “Yes,” they were then asked, “During the past 30 days, on 

how many days did you use an e-cigarette?” Participants were categorized as “current users” 

if they used an e-cigarette in the past 30 days, “ever users” if they ever used e-cigarettes but 

reported 0 days of e-cigarette use in the past 30 days, and “never users” if they responded 

“No” to ever using an e-cigarette even one or two times.

Participants reported their age in years. We then recoded this continuous age variable to the 

following categories: 18–20 (young adult age that is under the minimum legal sales age for 

tobacco products), 21–25 (young adult age before the brain is fully developed at around age 

25),22 and 26+ (adults).

Outcome Measures

Perceived relevance of the ad.: Perceived relevance of the ad was assessed using two 

questions: “The ad seemed to be written personally for me,” and “The ad was very relevant 

to my situation.”23 Scores from a five-point Likert scale ranged from 1 (Strongly disagree) 

to 5 (Strongly agree). Scores were averaged across the two questions (Cronbach’s alphas > 

0.90).

Liking of the ad.: Liking of the ad was assessed using a single item: “I liked this ad” on a 

five-point Likert scale of 1 (Strongly disagree) to 5 (Strongly agree).24
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Product use intention.: Product use intention was assessed using a single item: “This ad 

made me want to use the product” on a five-point Likert scale of 1 (Strongly disagree) to 5 

(Strongly agree).25

Perceived ad effectiveness.: Perceived ad effectiveness was assessed using five questions 

about whether participants thought the ad was: worth remembering, grabbed their attention, 

powerful, convincing, and meaningful.26 Scores from a five-point Likert scale ranged from 1 

(Strongly disagree) to 5 (Strongly agree). Scores were averaged across the five questions to 

obtain one overall perceived ad effectiveness score (Cronbach’s alphas > 0.93).

Demographics—Participants reported their age, gender (female, male, non-binary), race 

and ethnicity (Non-Hispanic White, Non-Hispanic Black, other/multiple, Hispanic), and 

individual income (<$50,000, ≥$50,000). Participants reported their sexual orientation 

(Straight or heterosexual, Lesbian or gay, Bisexual, Other non-heterosexual). We 

oversampled for non-heterosexual orientation in the sample, as the parent study focused 

on sexual minorities.

Participants also reported their use of combustible cigarettes and other tobacco products. 

Similar to how we categorized e-cigarette use status, we recoded participants to “current,” 

“ever,” and “never” users of combustible cigarettes. We combined all other types of tobacco 

use (cigar, smokeless, and hookah) together as one combined “other tobacco” use variable 

that represented any use of the three substances. We similarly recoded this other tobacco use 

status as “current,” “ever,” and “never.”

Statistical analysis.

Analyses were conducted using R software [version 1.1.456].27 Descriptive statistics were 

used to calculate distributions of all variables including the outcome measures: perceived 

ad relevance, perceived ad effectiveness, liking of the ad, and product use intention. We 

then used a linear mixed effects model, fit with restricted maximum likelihood estimation, 

with random intercepts for each participant to estimate unadjusted associations of age group 

and e-cigarette use status with each outcome variable. We also included product interaction 

terms between the age and e-cigarette use variables and assessed their statistical significance 

using partial F-tests.

Next, we ran adjusted models that included fixed effects for race/ethnicity, gender, sexual 

orientation, income, cigarette use status, and other tobacco use status. We controlled for 

these sociodemographic and tobacco use variables given their expected confounding effects 

on the association between e-cigarette use and ad perceptions.28,29

Statistical significance of fixed effects, including the interaction terms, was assessed using 

a partial F-test with an alpha of 0.05. In the models where the interaction between age 

category and e-cigarette use status was statistically significant, we reported stratified results 

and conducted post-estimation pairwise comparisons, adjusting the alpha using the Tukey 

test.
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RESULTS

Participants

Our analytic sample included N=497 participants with an average age of 31.9 years old 

(SD=10.6) and were approximately half female (45.1%) and male (47.9%). The majority of 

participants identified as straight or heterosexual (54.3%), Non-Hispanic White (71.2%), and 

had an income below $50,000 (54.3%). See Table 1 for the complete demographics of our 

study participants, also stratified by age category.

Associations between age group, e-cigarette use, and perceptions of advertisements and 
e-cigarettes

Perceived relevance of the ad—There was a significant overall interaction effect 

between age category and use status on perceived relevance of the ad in the unadjusted 

model (p<0.001). Among participants who had never used e-cigarettes, perceived relevance 

of the ad was higher among those who were 26+ years old than it was among those who 

were 18–20 years old (p=0.003; Table 2). Among participants who were current e-cigarette 

users, perceived relevance of the ad was higher among those who were 26+ years old than 

it was among participants who were 18–20 years old (p<0.001) and participants who were 

21–25 years old (p<0.001).

However, in the adjusted model, there was not a significant interaction effect between age 

category and e-cigarette use. E-cigarette use was associated with perceived relevance of 

the ad in the adjusted model (p<0.001). Participants who were current e-cigarette users 

had higher perceived relevance of the ads compared to participants who had never used 

e-cigarettes (p<0.001; Table 3) and compared to participants who had ever used e-cigarettes 

(p<0.001).

Liking of the ad—There was a significant interaction effect between age category and 

e-cigarette use in the unadjusted model for liking of the ad (p=0.013). Among participants 

who had never used e-cigarettes, liking of the ad was higher among participants who 

were 26+ years old than it was among participants who were 18–20 years old (p=0.007). 

Among participants who were current e-cigarette users, liking of the ad was higher among 

participants who were 26+ years old than it was among participants who were 18–20 years 

old (p=0.002) and participants who were 21–25 years old (p<0.001).

In the adjusted model, there was not a significant interaction effect between age category 

and e-cigarette use for liking of the ad. E-cigarette use was associated with liking of the ad 

in the adjusted model (p=0.001). Participants who were current e-cigarette users had higher 

liking of the ad compared to participants who had never used e-cigarettes (p=0.002) and 

participants who had ever used e-cigarettes (p=0.037).

Product use intention—There was a significant overall interaction effect between age 

category and e-cigarette use on product use intention in the unadjusted model (p=0.013). 

Among participants who had never used e-cigarettes, product use intention was higher 

among participants who were 26+ years old than among participants who were 18–20 years 

old (p=0.001). Among participants who were current e-cigarette users, product use intention 
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was higher among participants who were 26+ years old than among participants who were 

18–20 years old (p=0.004) and participants who were 21–25 years old (p=0.006).

There was a significant overall interaction effect between age category and e-cigarette use 

on product use intention in the adjusted model (p=0.008). Among participants who had 

never used e-cigarettes, product use intention was higher among participants who were 26+ 

years old than it was among participants who were 18–20 years old (p=0.016). Among 

participants who were current e-cigarettes users, product use intention was lower among 

participants who were 26+ years old than it was among participants who were 18–20 years 

old (p=0.035).

Perceived ad effectiveness—There was a significant interaction effect between age 

category and e-cigarette use on perceived ad effectiveness in the unadjusted model 

(p<0.001). Among participants who had never used e-cigarettes, perceived ad effectiveness 

was higher among participants who were 26+ years old than it was among participants who 

were 18–20 years old (p<0.001). Among participants who were current e-cigarettes users, 

perceived ad effectiveness was higher among participants who were 26+ years old than it 

was among participants who were 18–20 years old (p<0.001) and participants who were 

21–25 years old (p<0.001).

There was not a significant interaction effect between age category and e-cigarette use 

in the adjusted model for perceived ad effectiveness. Participants who were 26+ years 

old had higher perceived ad effectiveness compared to participants who were 18–20 

years old (p=0.003). Additionally, participants who were current e-cigarette users had 

higher perceived ad effectiveness compared to participants who had never used e-cigarettes 

(p=0.010).

Appendix A includes the full regression results for all outcomes, exposures, and covariates.

DISCUSSION

Using ads from popular e-cigarette brands, our study found that age group and e-cigarette 

use were associated with liking of the ad, perceived ad relevance, product use intention, and 

perceived ad effectiveness. In our unadjusted models, participants who were 26+ years old 

who were also current e-cigarette users tended to have greater liking of the ads, perceived 

ad relevance, product use intention, and perceived ad effectiveness. The insights gained by 

our study corroborates prior research that have found that e-cigarette ads tend to appeal to 

specific audiences, such as e-cigarette users.30 This research, combined with future research 

examining specific aspects of the ads that affect appeal to young people could inform 

regulatory decisions.

In the adjusted models, current users tended to have greater perceived ad relevance, liking 

of the ads, and perceived ad effectiveness than never users, regardless of age. This points to 

how the industry designs ads that directly appeal to their consumer population and continue 

to keep them interested in their e-cigarette products.31,32 Additionally, in the adjusted 

model, participants who were 18–20 years old reported lower perceived ad effectiveness 

than participants who were 26+ years old. This finding does not support our hypothesis 
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and previous research that has found that the e-cigarette industry clearly targets younger 

age groups.33–35 One explanation for this could be that the majority of ads included in 

the sample of ads shown to participants came from platforms such as print mail and print 

magazine,12 media that require either enrolling with the product company or purchasing a 

physical magazine. Younger people, a more technology-oriented generation, would be more 

likely to respond to ads on social media,35,36 and future studies should focus on social media 

as a channel of e-cigarette ad exposure. Another explanation for this unexpected finding 

could be that our study did not look at whether specific features in the ads affected appeal, 

and future research with a more nuanced analysis of the features of the ads may provide 

more insight into the age category associations.

In the unadjusted model, participants who were current e-cigarette users in the younger age 

category of 18–20 years old tended to have lower product use intention, than current users 

who were 26+ years old. But this association changed direction after including covariates 

in the model. In the adjusted model, participants who were current e-cigarette users in 

the younger age category of 18–20 years old tended to have higher product use intention, 

than current users who were 26+ years old. After conditioning on the effect of certain 

sociodemographic factors and other tobacco use behaviors, e-cigarette ads were appealing 

to a younger population of current e-cigarette users, which is consistent with prior research 

findings around e-cigarette ad appeal.35,37,38

Unexpectedly, in the adjusted models, participants who were never e-cigarette users in the 

younger age category of 18–20 years old tended to have lower product use intention, than 

never users who were 26+ years old. This is also an interesting finding as research has 

shown that the industry targets younger populations,33–35 and that e-cigarette uptake is high 

before the age of 21 and much less after the age of 21.39 Our findings suggest that the 

industry may have moved on from targeting young never users and promoting e-cigarettes as 

an “alternative to smoking” product.12,40

Our study shows that regulatory decisions regarding e-cigarette ads may need to consider 

various correlates including age category and product use. Our findings suggest that ads are 

serving both to promote intention to use e-cigarettes among young adults who have never 

used e-cigarettes and to encourage maintained e-cigarette use among existing users of all 

ages, making it critical to produce public health campaigns targeted at specific age and use 

categories both as a form of prevention and intervention.

Although our study addresses a novel issue in e-cigarette ad research, our study has its 

limitations. In our sampling and data collection methods, we used convenience sampling and 

oversampled for certain population groups; therefore, our analytic sample is not nationally 

representative. However, tobacco research studies using online survey panels, such as 

Prolific, have found comparable results to studies using probability sampling and are a 

widely accepted method of online data collection.41 We used self-report measures to collect 

our outcomes data, which may raise social desirability bias in answering questions around 

tobacco-related behaviors.42 For the outcome of “Liking” and product use intention, we used 

a single-item measure that was originally validated in a larger sample size (N > 5000),24 

and future research conducting a similar analysis to this study should aim to utilize a larger 
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sample size. We decided to keep gender as a trichotomous variable and sexual orientation as 

a four-level variable due to the fact that we oversampled for non-heterosexual participants 

and wanted to maintain the sexual and gender minority diversity of our sample in our 

adjusted regression results. This may have resulted in slightly larger standard error sizes 

for certain levels of gender and sexual orientation in our adjusted models. There were also 

limited sample sizes for certain age categories by e-cigarette use status, further warranting 

future work with a larger sample size. Additionally, the age category of 26+ years old 

includes a diversity of ages, which makes this group far more heterogenous than the other 

two age categories of 18–20 and 21–25 years old.

Despite these limitations, the findings from our analysis point towards areas for future 

research to further examine the association between how different age categories and 

e-cigarette use status may perceive e-cigarette ads differently. This research is critical to 

gather the evidence needed to inform evidence-based interventions and prevention efforts to 

reduce the effect and appeal of e-cigarette industry advertising on specific groups.

Conclusion

This study highlights the importance of considering both age category and e-cigarette use 

status together when understanding the impact of e-cigarette ads. To our knowledge, this was 

the first investigation of how age category and e-cigarette use status interact to influence 

perceptions of e-cigarette ads. This study found that age category, use status, and their 

interaction were associated with perceptions of ads and use intention. Most recent prevention 

and intervention research has focused on adolescents,43 and we should not disregard older 

populations as needing more targeted intervention efforts. Ultimately, our findings can 

inform interventions and corrective measures taken to prevent e-cigarette brands from 

appealing to certain age categories and attracting another generation of consumers.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Appendix

Appendix

Appendix A:

Adjusted associations between age category, e-cigarette use status, their interaction, and 

perceived relevance of the ad, liking of the ad, product use intention, and perceived ad 

effectiveness, including all covariates in the adjusted model

Beta SE p-value

Perceived relevance of the ad 

 Age

18–20 years Ref

21–25 years −0.08a 0.14 0.554

26+ years 0.11a 0.14 0.410

 E-cigarette use

Never Ref

Ever 0.06a 0.11 0.610

Current 0.75b 0.12 <0.001

 Gender

Female Ref

Male 0.36 0.11 0.001

Non-binary 0.58 0.19 0.002

 Race/ethnicity

Non-Hispanic White Ref

Non-Hispanic Black −0.02 0.13 0.877

Other/multiple −0.37 0.16 0.019

Hispanic −0.21 0.13 0.098

 Sexual Orientation

Straight/heterosexual Ref

Lesbian/gay −0.36 0.13 0.007

Bisexual −0.35 0.11 0.001

Other non-heterosexual −0.39 0.19 0.043

 Income

<$50,000 Ref

>$50,000 0.36 0.10 <0.001

 Combustible cigarette use

Never Ref

Ever −0.17 0.12 0.164

Current 0.26 0.14 0.063

 Other tobacco use

Never Ref

Ever −0.32 0.11 0.005

Current 0.53 0.15 <0.001

Liking of the ad 
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Beta SE p-value

 Age

18–20 years Ref

21–25 years 0.00a 0.15 0.999

26+ years 0.08a 0.16 0.590

 E-cigarette use

Never Ref

Ever 0.13a 0.13 0.302

Current 0.45b 0.13 <0.001

 Gender

Female Ref

Male 0.20 0.11 0.073

Non-binary 0.21 0.19 0.273

 Race/ethnicity

Non-Hispanic White Ref

Non-Hispanic Black 0.19 0.14 0.190

Other/multiple −0.23 0.18 0.194

Hispanic −0.29 0.14 0.045

 Sexual Orientation

Straight/heterosexual Ref

Lesbian/gay −0.44 0.15 0.003

Bisexual −0.30 0.12 0.012

Other non-heterosexual −0.29 0.22 0.182

 Income

<$50,000 Ref

>$50,000 0.20 0.11 0.066

 Combustible cigarette use

Never Ref

Ever −0.01 0.13 0.943

Current 0.23 0.16 0.150

 Other tobacco use

Never Ref

Ever −0.18 0.13 0.155

Current 0.53 0.16 0.001

Product use intention 

 Never e-cigarette users

18–20 years Ref

21–25 years 0.33a 0.25 0.184

26+ years 0.52a 0.22 0.016

 Ever e-cigarette users

18–20 years Ref

21–25 years −0.35a 0.27 0.188

26+ years −0.25a 0.26 0.331
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Beta SE p-value

 Current e-cigarette users

18–20 years Ref

21–25 years −0.32a 0.25 0.206

26+ years −0.50a 0.24 0.035

 Gender

Female Ref

Male 0.36 0.11 0.001

Non-binary 0.58 0.19 0.002

 Race/ethnicity

Non-Hispanic White Ref

Non-Hispanic Black 0.01 0.14 0.939

Other/multiple −0.43 0.17 0.013

Hispanic −0.24 0.14 0.089

 Sexual Orientation

Straight/heterosexual Ref

Lesbian/gay −0.51 0.14 <0.001

Bisexual −0.31 0.11 0.007

Other non-heterosexual −0.36 0.21 0.085

 Income

<$50,000 Ref

>$50,000 0.20 0.10 0.053

 Combustible cigarette use

Never Ref

Ever −0.06 0.13 0.670

Current 0.38 0.15 0.013

 Other tobacco use

Never Ref

Ever −0.31 0.12 0.012

Current 0.61 0.16 <0.001

Perceived ad effectiveness 

 Age

18–20 years Ref

21–25 years 0.11a 0.14 0.408

26+ years 0.41b 0.13 0.003

 E-cigarette use

Never Ref

Ever 0.11a 0.11 0.329

Current 0.30a 0.12 0.010

 Gender

Female Ref

Male 0.13 0.10 0.182

Non-binary 0.55 0.17 0.001
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Beta SE p-value

 Race/ethnicity

Non-Hispanic White Ref

Non-Hispanic Black 0.24 0.13 0.059

Other/multiple −0.36 0.16 0.024

Hispanic −0.17 0.13 0.189

 Sexual Orientation

Straight/heterosexual Ref

Lesbian/gay −0.39 0.13 0.003

Bisexual −0.30 0.10 0.004

Other non-heterosexual −0.60 0.19 0.002

 Income

<$50,000 Ref

>$50,000 0.20 0.09 0.033

 Combustible cigarette use

Never Ref

Ever −0.28 0.12 0.017

Current 0.01 0.14 0.952

 Other tobacco use

Never Ref

Ever −0.24 0.11 0.036

Current 0.53 0.14 <0.001

*
P-values were calculated using Wald tests. Tukey’s tests were used to assess statistical significance of pairwise 

comparisons. P-values that meet the criteria for statistical significance are bolded. Means without a common superscript 
letter differ (p<0.001). Models analyzed the interaction between e-cigarette use status and age group, but results are only 
stratified by age group status when the interaction was statistically significant. Stratified results are presented from models 
with statistically significant interactions between age group and e-cigarette use status.
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Table 1:

Participant Characteristics of survey sample via Prolific, stratified by age category, 2021. N(%)

Overall N=497 Age 18–20 years n=68 Age 21–25 years n=105 Age 26+ years n=324

Age; mean (sd) 31.9 (10.6) 19.1 (0.9) 22.6 (1.4) 37.7 (8.7)

18–20 years 68 (13.7)

21–25 years 105 (21.1)

26+ years 324 (65.2)

Gender; n (%)

Female 224 (45.1) 51 (75.0) 65 (61.9) 108 (33.3)

Male 238 (47.9) 11 (16.2) 24 (22.9) 203 (62.7)

Non-binary 35 (7.0) 6 (8.8) 16 (15.2) 26 (4.0)

Sexual Orientation; n (%)

Straight or heterosexual 270 (54.3) 23 (33.8) 29 (27.6) 218 (67.3)

Lesbian or gay 107 (11.5) 12 (17.6) 11 (10.5) 34 (10.5)

Bisexual 142 (28.6) 52 (38.2) 107 (54.3) 59 (18.2)

Other non-heterosexual 28 (5.6) 7 (10.3) 8 (7.6) 13 (4.0)

Race/ethnicity; n(%)

Non-Hispanic White 353 (71.2) 39 (57.4) 69 (65.7) 245 (75.9)

Non-Hispanic Black 56 (11.3) 11 (16.2) 10 (9.5) 35 (10.8)

Hispanic 33 (6.7) 4 (5.9) 10 (9.5) 19 (5.9)

Other/multiple 54 (10.9) 14 (20.6) 16 (15.2) 24 (7.4)

Income; n (%)

<$50,000 270 (54.3) 59 (86.8) 90 (85.7) 121 (37.3)

>$50,000 227 (45.7) 9 (13.2) 15 (14.3) 203 (62.7)

E-cigarette use

Never 171 (34.1) 27 (39.7) 31 (29.5) 109 (33.6)

Ever 122 (24.4) 19 (27.9) 37 (35.2) 66 (20.4)

Current 208 (41.5) 22 (32.4) 37 (35.2) 149 (46.0)

Cigarette use

Never 162 (32.3) 49 (72.1) 50 (47.6) 59 (18.2)

Ever 166 (33.1) 11 (16.2) 32 (30.5) 123 (38.0)

Current 173 (34.5) 8 (11.8) 23 (21.9) 142 (43.8)

Other tobacco use

Never 177 (35.3) 49 (72.1) 53 (50.5) 71 (21.9)

Ever 203 (40.5) 15 (22.1) 41 (39.0) 147 (45.4)

Current 121 (24.2) 4 (5.9) 11 (10.5) 106 (32.7)
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Table 2:

Unadjusted associations between age category, e-cigarette use status, their interaction, and perceived relevance 

of the ad, liking of the ad, product use intention, and perceived ad effectiveness.

Beta SE p-value

Perceived relevance of the ad 

 Never e-cigarette users

18–20 years Ref

21–25 years 0.20a 0.26 0.453

26+ years 0.63a 0.21 0.003

 Ever e-cigarette users

18–20 years Ref

21–25 years −0.31a 0.28 0.274

26+ years −0.17a 0.26 0.504

 Current e-cigarette users

18–20 years Ref

21–25 years −0.19a 0.27 0.469

26+ years 0.92b 0.23 <0.001

Liking of the ad 

 Never e-cigarette users

18–20 years Ref

21–25 years 0.17a 0.28 0.541

26+ years 0.61a 0.23 0.007

 Ever e-cigarette users

18–20 years Ref

21–25 years 0.02a 0.30 0.937

26+ years −0.01a 0.27 0.964

 Current e-cigarette users

18–20 years Ref

21–25 years −0.17a 0.28 0.537

26+ years 0.73b 0.24 0.002

Product use intention 

 Never e-cigarette users

18–20 years Ref

21–25 years 0.29a 0.28 0.298

26+ years 0.75a 0.23 0.001

 Ever e-cigarette users

18–20 years Ref

21–25 years −0.44a 0.30 0.140

26+ years −0.32a 0.28 0.246

 Current e-cigarette users
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Beta SE p-value

18–20 years Ref

21–25 years −0.03a 0.29 0.923

26+ years 0.70b 0.24 0.004

Perceived ad effectiveness 

 Never e-cigarette users

18–20 years Ref

21–25 years 0.32a 0.24 0.191

26+ years 0.75a 0.21 <0.001

 Ever e-cigarette users

18–20 years Ref

21–25 years −0.09a 0.27 0.737

26+ years −0.11a 0.25 0.639

 Current e-cigarette users

18–20 years Ref

21–25 years −0.05a 0.25 0.857

26+ years 0.93b 0.22 <0.001

*
P-values were calculated using partial F-tests. Tukey’s tests were used to assess statistical significance of pairwise comparisons. P-values 

that meet the criteria for statistical significance are bolded. Means without a common superscript letter differ (p<0.001). Models analyzed the 
interaction between e-cigarette use status and age group, but results are only stratified by age group status when the interaction was statistically 
significant. Stratified results are presented from models with statistically significant interactions between age group and e-cigarette use status.
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Table 3:

Adjusted associations between age category, e-cigarette use status, their interaction, and perceived relevance of 

the ad, liking of the ad, product use intention, and perceived ad effectiveness.

Beta SE p-value

Perceived relevance of the ad 

 Age

18–20 years Ref

21–25 years −0.08a 0.14 0.554

26+ years 0.11a 0.14 0.410

 E-cigarette use

Never Ref

Ever 0.06a 0.11 0.610

Current 0.75b 0.12 <0.001

Liking of the ad 

 Age

18–20 years Ref

21–25 years 0.00a 0.15 0.999

26+ years 0.08a 0.16 0.590

 E-cigarette use

Never Ref

Ever 0.13a 0.13 0.302

Current 0.45b 0.13 <0.001

Product use intention 

 Never e-cigarette users

18–20 years Ref

21–25 years 0.33a 0.25 0.184

26+ years 0.52a 0.22 0.016

 Ever e-cigarette users

18–20 years Ref

21–25 years −0.35a 0.27 0.188

26+ years −0.25a 0.26 0.331

 Current e-cigarette users

18–20 years Ref

21–25 years −0.32a 0.25 0.206

26+ years −0.50a 0.24 0.035

Perceived ad effectiveness 

 Age

18–20 years Ref

21–25 years 0.11a 0.14 0.408

26+ years 0.41b 0.13 0.003

 E-cigarette use
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Beta SE p-value

Never Ref

Ever 0.11a 0.11 0.329

Current 0.30a 0.12 0.010

*
P-values were calculated using Wald tests. Tukey’s tests were used to assess statistical significance of pairwise comparisons. P-values that meet 

the criteria for statistical significance are bolded. Means without a common superscript letter differ (p<0.001). Models analyzed the interaction 
between e-cigarette use status and age group, but results are only stratified by age group status when the interaction was statistically significant. 
Stratified results are presented from models with statistically significant interactions between age group and e-cigarette use status.
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