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Abstract

Adolescents’ susceptibility to pro-tobacco marketing advertisements puts them at risk for initiating
and continued use of tobacco. The objective of this study was to quantify the cross-sectional
association between tobacco ad exposure and tobacco use susceptibility (e.g., curiosity about
tobacco products, willingness, and future intention to try tobacco products) among tobacco-naive
adolescents. Data came from Wave 4 of the Population Assessment of Tobacco and Health

(PATH) study, a nationally-representative sample of US adolescents ages 12-17. We used logistic
regression to examine (1) characteristics associated with tobacco ad exposure; (2) associations
between tobacco ad exposures (by product type/venue) and tobacco use susceptibility (among
tobacco-naive adolescents only). The results suggested that higher household income, living

with tobacco user(s), substance use history, and mental health problem(s) were associated with
increased odds of tobacco marketing exposure. Among tobacco naive adolescents (A = 9455),
tobacco ads exposure was positively associated with tobacco use susceptibility, compared with the
non-exposure group. Seeing cigarettes/other non-ENDS tobacco products only was associated with
a 1.64 increase in odds being susceptible to tobacco use; tobacco ads exposure via website and/or
social media sites only (cigarette/other non-ENDS tobacco, AOR: 1.87, 95%Cl: 1.25-2.81; ENDS,
AOR: 2.25, 95%Cl: 1.43-3.55) was associated with higher odds of tobacco use susceptibility,
compared to the non-exposure group. With rapidly increasing rates of ENDS use in adolescents,

it is crucial that advertisements promoting the initiation and continued use of ENDS are strictly
regulated, especially among advertisements that are online and on social media sites.
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Introduction

Every day, nearly 4000 adolescents begin smoking in the United States, and approximately
600 youth under the age of 18 become daily smokers (Makadia et al., 2017). In addition

to conventional tobacco use (i.e., cigarettes and other combustible products), electronic
nicotine delivery systems (ENDS) are the most commonly used products among high school
(27.5%) and middle school students (10.5%) (CDC, 2019), with over 5 million youth
reporting using ENDS in 2019 (FDA, 2019).

Nearly 9 in 10 middle and high school students (22.9 million) reported exposure to cigarette
and ENDS advertisements from at least one source (CDC, 2019), and marketing of both
products has been shown to influence adolescent overall tobacco use and susceptibility
(Patthi et al., 2018; Thrasher et al., 2016). High correlations have been found between the
timing of advertising campaigns and increases in the rates at which adolescents initiate
cigarette smoking (Hastings and Angus, 2008; Pierce et al., 1994). In particular, adolescents
who have never smoked and have frequent exposure to cigarette marketing via the Internet
or physical stores are more than two times as likely to begin smoking by the time they
become young adults (Cruz et al., 2019) versus counterparts who do not have frequent
exposures to these advertisements. In addition, companies that sell ENDS tend to employ
advertisement strategies which are more attractive to young people, such as celebrity
endorsements, social media promotions, and ads on popular online games (Grana and Ling,
2014; Kirkpatrick et al., 2017; Lee, 2017; Padon et al., 2017) and by promoting aesthetically
pleasing and easily concealable ENDS devices and popular flavors. Prior research suggests
that positive associations have been observed between experimental ENDS use and tobacco
marketing, including traditional advertisements (e.g., convenience store, billboards) and
online advertisements (Chen et al., 2020; Glasser et al., 2017; Loukas et al., 2019; Mantey et
al., 2016; Pokhrel et al., 2015). In addition, ENDS ads tend to emphasize uncertainties about
the long term health consequences of these products, and this has been found to both reduce
risk perception and increase susceptibility to ENDS use among youth (Pepper et al., 2015;
Pepper et al., 2019).

Although associations between ENDS/tobacco advertisements and adolescent use have
previously been examined, continued research is needed to monitor changes within

these associations as the tobacco product landscape and marketing tactics evolve. In
response, the present study used a nationally representative dataset from the Population
Assessment of Tobacco and Health (PATH) study to quantify the association between
tobacco advertisement exposure (e.g., cigarettes/other non-ENDS tobacco product, ENDS)
and tobacco use susceptibility (e.g., curiosity about tobacco products, willingness, and future
intention to try tobacco products) among tobacco naive adolescents using the most recent
national survey data available.

2. Methods

This study utilized the most recent cross-sectional data from Wave 4 (2016-2018) of the
PATH study. The PATH study is a nationally representative sample of tobacco users and
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non-users assessed using audio computer-assisted self-interviewing (ACASI) to collect data
about tobacco use and risk factors. For more details about interviewing and sampling,
please refer to the Public-Use Files User Guide (USDHHS, 2018). The analyses in this
manuscript were conducted on publicly available de-identified data, thus the Washington
University Institutional Review Board determined this study to be exempt from review
(IRB# 202006016).

Our analyses focused on adolescent respondents aged 12—17 years old at Wave 4 of the
PATH study. The dataset initially contained 14,798 adolescent respondents. We excluded
respondents without complete information on variables of interest. The total sample size of
the current study is 12,016 (with complete cases) respondents. Of them, 9544 participants
reported that they had never used any type of tobacco product during their lifetime and they
were considered as tobacco-naive adolescents.

2.1 Measures

Independent Variable: Tobacco ads exposure (Yes vs. No).—Recent (P30D:
within the past 30 days) exposure to tobacco ads was assessed for (1) e-cigarettes or
electronic nicotine products (ENDS) and (2) cigarettes or other tobacco products (“other
products” did not include ENDS, and we refer to it as “cigarettes/other non-ENDS tobacco
products” in the following context), respectively. The following question was asked for each
tobacco product: “In the past 30 days, have you noticed [tobacco products] being advertised
in any of the following places? Choose all that apply.”, and ten possible options were
provided, including: (1) have not seen any advertisements; (2) on websites or social media
sites; (3) at gas stations, convenience stores or other retail stores; (4) on billboards; (5) in
newspapers or magazines; (6) on radio; (7) on television; (8) at events such as fairs, festivals,
or sporting events; (9) at nightclubs, bars, or music concerts; (10) somewhere else (e.g., in
malls). Participants were asked to choose all that apply, but if option 1 (“Have not seen any
advertisements”) was selected, no other option could be selected. Youth who had not seen
any type of advertisement were coded as non-exposed, and youth who had seen at least one
type of advertisement were coded as exposed.

Independent Variable: Exposure to advertisements for different types of
tobacco products.—Participants who reported that they had not seen any advertisements
for both types of products (ENDS and cigarettes/other non-ENDS tobacco products) were
coded as non-exposed and were treated as the reference group. Youth who reported noticing
ads were classified as one of three mutually exclusive exposure subgroups: (1) have seen
ENDS ads only; (2) have seen cigarette/other non-ENDS tobacco product ads only; and (3)
have seen both ENDS and cigarette/other non-ENDS tobacco product ads.

Independent Variable: Venue of tobacco ads exposure.—Respondents were also
classified into four mutually exclusive groups: 1) have not seen any advertisements; 2) have
seen advertisements on websites or social media sites only (including Facebook, Google
Plus, YouTube, Myspace, LinkedIn, Twitter, Tumblr, Instagram, Pinterest, or Snapchat); 3)
have seen advertisements from traditional venues only; 4) have seen advertisements both on
social media and from traditional venues.
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Dependent Variable: Tobacco Use Susceptibility (4 items).—Tobacco use
susceptibility was assessed by responses to four questions queried separately among
tobacco naive adolescents, including: (1) “Have you ever been curious about using [tobacco
product]?”; (2) “If one of your best friends were to offer you a [tobacco product], would
you smoke it?”; (3) “Do you think that you will try a [tobacco product] soon?”’; and (4)
“Do you think you will try a [tobacco product] in the next year?”. Four response options
were provided: (1) definitely yes/very curious, (2) probably yes/somewhat curious, (3)
probably not/a little curious, and (4) definitely not/not at all curious. The responses to

each question item were recoded as dichotomous, either “non-susceptible” (i.e., “definitely
not/not at all curious”) or “susceptible” (i.e., “definitely yes/very curious”, “probably yes/
somewhat curious”, “probably not/a little curious”), which was consistent with previous
work (Coleman et al., 2019; Pierce et al., 2017). Participants who responded “definitely
not/not at all curious” across all four questions were considered as “non-susceptible” to
general tobacco use; otherwise, we classified them as “susceptible” to general tobacco

use. On each question, the following tobacco products were assessed: cigarettes, ENDS,
traditional cigar, cigarillo, filtered cigar, hookah, smokeless tobacco, and hookah.

2.2 Covariates

Socio-demographics.—Age group, gender, race, ethnicities, annual household income
(reported by parents), and if the respondent lives with a smoker (assessed by the item “Does
anyone who lives with you now do any of the following: smoke cigarettes, use smokeless
tobacco, smoke cigars, cigarillos or filtered cigars or use any other form of tobacco?”’) were
included as socio-demographics.

Substance Use History.—Substance use history was assessed by asking the participant if
they had used any of the following substances in the past 12 months: marijuana (including
blunts), alcohol, and other illicit drugs (including prescription drugs (i.e., Ritalin, Adderall,
painkillers, sedatives, and tranquilizers), cocaine, crack, stimulants (i.e., methamphetamine
or speed), heroin, inhalants, solvents, and hallucinogens. These answers were then combined
as one variable containing three categories: none, one, and more than one.

Tobacco use history (lifetime).—Lifetime and current (within the past 30-day) use of
twelve tobacco products were assessed in the questionnaire, including: cigarettes, ENDS,
any cigar (traditional cigars, cigarillos, filtered cigars), pipes, hookah, smokeless tobacco
(i.e., loose snus, moist snuff, dip, spit, chewing tobacco, snus pouches, or dissolvable
tobacco), bidis, and kreteks. Respondents were grouped as never, ever (used in lifetime), and
current (past 30-day) tobacco users, based on their responses. Only those who responded
“never” to using all tobacco products listed above would be defined as a never smoker. This
variable was only used to determine the characteristics of tobacco ads exposure and not
included into the analyses regarding the tobacco use susceptibility section.

Mental health problems.—Mental health comorbidities were assessed with the short
version of the Global Appraisal of Individual Needs (GAIN-SS) questionnaire, which was
modified for the PATH study (Conway et al., 2017). Internalizing problems were assessed
with four items, externalizing problems were assessed with five items, and hyperactivity
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was assessed by two items. Researchers have previously found hyperactivity to be highly
collinear with items of externalizing problems; therefore, these two items were also included
in the externalizing scale (Green et al., 2018). Points were assigned for each item, indicating
having experienced the specific symptoms within the past 12 months and summed for
scaling, respectively (0—4 symptoms for internalizing problems and 0-7 symptoms for
externalizing problems). Each was then categorized into four-level variables: no/low (0-1
symptoms), moderate (2—-3 symptoms), or severe (4 symptoms for internalizing problems
and = 4 symptoms for externalizing problems; Conway et al., 2017; Riehm et al., 2019).

2.3. Statistical analyses

Descriptive statistics (N/weighted %) of sociodemographic were presented by recent tobacco
ads exposure (Yes/No) among all eligible participants from PATH Wave 4 (N =12,016).

To examine the characteristics associated with recent tobacco ads exposure, unadjusted

and adjusted survey-weighted logistic regression were applied to obtain the effect size of
estimates, controlling for covariates listed above.

Furthermore, the same models were used to estimate the associations between tobacco ads
exposure and tobacco use susceptibility by type of tobacco products, among adolescent
who never used tobacco (N =9544), controlling for gender, age, race, ethnicity, substance
use history, internalizing problems, externalizing problems, money received weekly, and
living with smokers. Finally, to understand how tobacco advertisements influence tobacco
use susceptibility by site among never tobacco users (N = 9544), logistic regressions were
applied, controlling for all covariates but no tobacco use history.

All analyses were performed using SAS 9.4 PROCSURVEY procedure, accounting for the
complex survey design (SAS Institute, Cary, North Carolina, USA). All results applied
PATH Wave 4 cross-sectional weights with the balanced repeated replication (BRR)
method (Fay’s adjustment set to 0.3) to reach the national representativeness and increase
the stability of estimates (USDHHS, 2018). To be consistent with previous work, all

the statistical analyses were two-sided, and P values <0.05 were considered statistically
significant (Chen-Sankey et al., 2019; Riehm et al., 2019).

3. Results

Noticing tobacco (including any ENDS and cigarettes/other non-ENDS tobacco product)
advertisements by socio-demographic variables are shown in Table 1 and Supplementary
Table 1. Overall, 8262 respondents reported recently noticing an advertisement about a
tobacco product. Participants with a history of substance use, mental health symptoms
within the past 12-months, annual household incomes above $25,000, and who currently live
with smokers were more likely to have noticed tobacco advertisements.

In the unadjusted model, current tobacco users were more likely to notice tobacco
advertisements (OR = 1.17, 95% CI: 1.01-1.36). Adjusting for sociodemographic resulted
in an odds ratio near 1 for current use. However, the fully adjusted version of this model

(in Table 1) counter-intuitively suggested that current tobacco users were substantially /ess
likely to notice tobacco advertisements (AOR = 0.68, 95% CI: 0.58-0.80). In examining this
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result further, we determined that specifically including substance use history as a covariate
attenuated the strength of the relationship between current tobacco use and ad exposure (See
Appendix A, MacKinnon et al., 2000). The results indicated that all three variables were
strongly inter-related thus there was a possibility of over-adjustment bias (Schisterman et al.,
2009).

3.1 Tobacco ads exposure by tobacco product type

Among never tobacco users, those who reported noticing cigarettes/other non-ENDS
tobacco ads only (AOR = 1.64, 95% CI: 1.31-2.05), noticing ads for both cigarettes/other
non-ENDS tobacco ads only and ENDS (AOR = 1.61, 95% CI: 1.45-1.80), or naticing only
ENDS ads (AOR = 1.43, 95% ClI: 1.18-1.74) had higher odds of tobacco use susceptibility,
compared with those who reported not seeing any tobacco ads (in Table 2). Notably,
reporting noticing cigarettes/other non-ENDS tobacco ads only was positively associated
with the intention to smoke if tobacco was offered by best friends (AOR = 1.52, 95% CI:
1.16-1.99), and willingness to try tobacco soon (AOR = 1.51, 95% CI: = 1.15-1.99) or next
year (AOR = 1.49, 95% CI: 1.14-1.96).

3.2 Tobacco ads exposure by venues

The analyses of the association between tobacco ads exposure and tobacco use susceptibility
among never-tobacco users was collapsed by venue as shown in Table 3. The results indicate
that seeing tobacco ads from websites and/or social media sites only (ENDS ads: AOR
=1.87, 95% CI = 1.25-2.81; cigarettes/other non-ENDS tobacco ads: AOR = 2.25, 95%

Cl = 1.43-3.55), from both traditional and websites and/or social media sites (ENDS ads:
AOR =1.97, 95% CI = 1.75-2.22; cigarettes/other non-ENDS tobacco ads: AOR = 1.84,
95% CI = 1.60-2.11), and from traditional venues only (ENDS ads: AOR = 1.27, 95%

Cl = 1.13-1.42; cigarettes/other non-ENDS tobacco ads: AOR = 1.37, 95% CI 1.24-1.52)
were associated with increased odds of tobacco use susceptibility, compared with those who
reported not seeing tobacco ads. Moreover, results related to curiosity about tobacco use
indicate that seeing tobacco ads from websites and/or social media sites only (ENDS ads:
AOR = 2.18, 95% CI = 1.44-3.31; cigarettes/other non-ENDS tobacco ads: AOR = 2.44,
95% CI = 1.61-3.69), from both traditional and websites and/or social media sites (ENDS
ads: AOR =2.03, 95% CI = 1.79-2.31; cigarettes/other non-ENDS tobacco ads: AOR =
1.87, 95% CI = 1.62-2.16), and from traditional venues only (ENDS ads: AOR = 1.34, 95%
Cl = 1.19-1.51; cigarettes/other non-ENDs tobacco ads: AOR = 1.46, 95% CI = 1.31-1.62)
were associated with higher odds of curiosity about tobacco use, compared with those who
reported not seeing any tobacco ads. Additionally, exposure to cigarette/non-ENDS tobacco
ads was positively associated with odds of future tobacco use susceptibility (soon or next
year), no matter the venue of exposure, compared to those who reported not seeing any
tobacco ads.

3.3. Susceptibility by demographics, substance use history and mental health
comorbidities

Among tobacco-naive adolescents, the results from the adjusted model suggest that female
participants, those in the older age range group (15-17 years old), and participants belonging
to minority racial/ethnicity groups were more likely to endorse tobacco use susceptibility.
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Additionally, participants with positive substance use histories, moderate or severe mental
health problems (especially severe externalizing problems), and those who lived with
smokers were more likely to be susceptible to tobacco use.

4. Discussion

This study explored associations between ENDS and cigarette advertisement exposure and
tobacco use susceptibility among tobacco-naive adolescents in the PATH study. While
exposure to any type of tobacco marketing was positively associated with tobacco use
susceptibility, exposure to cigarettes/other non-ENDS tobacco ads only was associated with
the highest association with overall tobacco use susceptibility and intent to use among this
group. Further, tobacco naive adolescents who were exposed to cigarette/other non-ENDS
tobacco product advertisements online only were found to be more susceptible to tobacco
use and report feeling more likely to use tobacco soon or within the next year than those
exposed to advertisements only in traditional marketing locations. These findings expand
the literature by delineating the associations between ENDS advertisements and cigarette/
non-ENDS tobacco advertisements and adolescents’ tobacco-related attitudes and intentions,
and highlight the need for additional regulation considerations to limit exposure to online
and social media tobacco marketing among youth, especially due to the high rate of social
media use among this group.

The findings of the current study are consistent with previous literature linking pro-tobacco
advertisements and increased risk for adolescent tobacco use behaviors and expand upon this
literature to include ENDS and cigarette/non-ENDS tobacco advertisements online and on
social media sites. Previous research has found that many youth are open to and curious
about cigarettes and ENDS use, and exposure to advertisements may increase this curiosity
and subsequently drive use behaviors (Margolis et al., 2018; Nicksic et al., 2017). Similarly,
cigarette and ENDS advertising is found to prompt experimental, continued, and increased
tobacco product use among youth, supporting the results of the current study (Jenco, 2019;
Singh et al., 2016). This may be due to ENDS marketing utilizing strategies similar to
conventional cigarette advertising tactics that appeal to adolescents, including themes of
romance, freedom, and rebellion; celebrity endorsements; and health claims (USDHHS,
2012, 2016). However, newer ENDS brands are becoming less likely to compare their
products to combustible cigarettes or tout these products as smoking cessation aids; in
contrast, they now promote other features, such as having sleek and innovative design

and having tasty, youth-friendly flavors (McKelvey, Baiocchi, Ramamurthi, McLaughlin,
& Halpern-Felsher, 2019; Morean et al., 2018; Pu & Zhang, 2017). Even a relatively

low level of exposure to cigarette advertisements can increase curiosity about smoking
among adolescents who have never used tobacco (Soneji et al., 2019), which is important
to consider given that these types of advertisements are highly prevalent in magazines,
convenience stores, online websites and social media platforms (Farber and Patricia Folan,
2017).

Reporting noticing any ENDS advertisements was associated with all tobacco use
susceptibility items (e.g., curiosity, intention to use in the future, willingness to try tobacco if
offered by friends), even after controlling for a variety of covariates that could influence
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tobacco and ENDS use, including living with a smoker and mental health concerns.
Promotional ENDS-related content on social media is highly prominent (Chu et al., 2017;
Huang et al., 2016; Huang et al., 2014) with over 90% of tweets on Twitter related to
ENDS having promotional content (Huang et al., 2014). Additionally, it is reported that
adolescents who use social media more frequently in their daily lives had greater willingness
and intention to use e-cigarettes (Vogel et al., 2020) and content on ENDS websites can be
easily viewed by underage youth (i.e., implementing questions like “Are you over 18 years
of age?” that can be easily surpassed by adolescents) (Mackey et al., 2015). Further, unlike
conventional websites, social media sites do not prohibit underage youth from networking
with social media influencers who promote tobacco and ENDS products (Meyers, 2019),
regardless of existing policies which prohibit paid advertisements from tobacco companies.
Thus, given that social media (Lenhart et al., 2015) and ENDS use (Bonnie et al., 2015)
are particularly prevalent among adolescents, it is important for policy makers to consider
the ways in which individuals, especially those who are underage, engage with ENDS
advertisements online.

Our findings additionally indicate that those who are members of racial or ethnic minority
groups are more likely to be susceptible to tobacco use. This is in line with previous
research finding that tobacco advertisements have historically been strategically placed in
non-White, lower socioeconomic status communities (Golden et al., 2018; Tucker-Seeley

et al., 2016), with up to five times greater concentration of tobacco billboards in urban, low-
income, minority areas (Burgoon et al., 2019). The marketing of menthol and other flavors
in tobacco have historically targeted vulnerable populations including youth and African
Americans, as well as to Hispanics as a means to facilitate experimentation and uptake of
these products among these groups (Klausner, 2011; Landrine et al., 2005). Furthermore,
participants in the current study with positive substance use histories, moderate or severe
mental health problems (especially externalizing disorder), and who are living with smokers
were more like to have pro-tobacco attitudes. Indeed, youth with mental illness and/or
non-tobacco substance use problems have been targeted by tobacco companies (Baig et al.,
2017; Prochaska et al., 2017). Tobacco industries may tailor their advertisement content

to appeal to those who may be experiencing psychological distress, including sadness and
anxiety (Audrain-McGovern et al., 2006; Cook et al., 2003; King et al., 2018) as a means for
stress reduction and relaxation particularly among youth (Moran et al., 2019). The findings
of this study support the development of further regulation for targeted marketing campaigns
particularly among vulnerable populations, such as racial/ethnic minorities and those with
mental health and additional substance use concerns and indicate the need for additional
prevention and intervention strategies for ENDS and tobacco use among these groups.

This study has several strengths. First, by using the latest, nationally representative dataset
with more comprehensive assessment about tobacco marketing exposure, we were able to
control for numerous socioeconomic and demographic status covariates that could confound
the association between tobacco advertisements exposure and tobacco susceptibility among
tobacco never users. This study build upon prior literature by distinguishing between
specific venues of tobacco ad exposure variables, differentiating between cigarettes/other
non-END tobacco products and ENDS products; however, it should be noted that

regulation of tobacco versus ENDS advertisements may vary across venues (e.g., cigarette
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advertisement restrictions at traditional sites; FDA, 2020). Other limitations of the current
investigation include the use of self-report data which may be subject to bias and the

use of a cross-sectional design which limits our ability to make causal associations, as

well as the potential for participation in previous waves of the PATH study to influence
advertisement exposure or level of susceptibility. Additionally, it unknown whether the
advertisements that youth were exposed had promoted tobacco use or campaigned against it,
and the PATH study does not assess exposure to advertisements for other types of tobacco
products (e.g., mini cigarillos) that may be popular among teens (Sterling et al., 2016;
Antognoli et al., 2018). Further, based on the way the PATH survey assessed marketing
exposure (using either yes or no for each item) and the categorizations applied in the current
analysis, we were unable to assess the frequency of advertisement exposure from specific
venues or from specific tobacco products within the past 30 days, especially because some
categories may contain cumulative effects from multiple venues (i.e., both social media and
traditional locations) or tobacco products (i.e., seeing ENDS and cigarette/other non-ENDS
tobacco product ads). Future investigations could expand upon the results of this study by
analyzing marketing exposure longitudinally, including advertisement sentiment and venue,
to determine if the intention to use tobacco matches individuals’ subsequent behaviors.

Overall, exposure to ENDS and tobacco advertisements has a strong relationship with
adolescent ENDS and tobacco susceptibility, as is shown in previous literature and supported
further here using current national-level population data. Our study is consistent with the
notion that tobacco product marketing is an important contributor to tobacco use among
young people and demonstrates that exposure from social media is associated with increased
ENDS and tobacco susceptibility among this group. The development of effective regulation
aimed at mitigating the impact of tobacco promotions and advertisements on youth tobacco
susceptibility is crucial, especially policies to reduce exposure to ENDS advertisements and
limit product access among underage youth. Health professionals could work to develop
innovative outreach methods, possibly utilizing social media, to prevent and intervene with
adolescents who are susceptible to tobacco use initiation in order to reduce the likelihood of
this behavior.
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Model 1 Model 2 Model 3 Model 5 Model 6
OR, 95% CI AOR,95%  AOR, 95% Cl AOR, AOR,95% ClI
Cl 95% CI
Tobacco use historyl (ref: No)
Ever (tried) 1.29 1.28 (1.10, 1.19(1.02, 0.94 (0.81, 0.90 (0.77, 1.05)
(1.11,1.50) 1.49) 1.38) 1.09)
Current (used within P30D) 1.17(1.01, 1.12 (0.96, 1.01 (0.87, 0.70 (0.59, 0.69 (0.58, 0.81)
1.36) 1.30) 1.18) 0.82)
Socio-demographics
Gender (ref: Female) - 1.20(1.10, 1.19 (1.09, 1.12 (1.03, 1.07 (0.98, 1.17)
1.31) 1.30) 1.23)
Age range (ref: 12-14 yrs.) 1.09 (1.00, 1.11 (1.02, 1.01 (0.92, 1.03 (0.94, 1.12)
1.18) 1.21) 1.10)
Race (ref: White)
Black - 0.84 (0.75, 0.97 (0.85, 0.99 (0.86, 1.00 (0.87, 1.15)
0.95) 1.11) 1.13)
Others - 0.86 (0.75, 0.90 (0.78, 0.90 (0.79, 0.90 (0.79, 1.03)
0.99) 1.03) 1.03)
Ethnicity (ref: Not Hispanic)
Hispanic - 0.80 (0.68, 0.93 (0.81, 0.93 (0.81, 0.96 (0.84, 1.09)
0.93) 1.07) 1.06)
Household annual income ($;
ref: <25,000)
25,000 — 50,000 - - 1.22 (1.06, 1.19 (1.03, 1.17 (1.01, 1.34)
1.40) 1.37)
>50,000 - - 1.58 (1.41, 1.46 (1.30, 1.42 (1.27, 1.59)
1.77) 1.64)
Lives with a smokerz (ref: No)
Yes - - 1.66 (1.50, 1.61 (1.46, 1.54(1.39, 1.72)
1.84) 1.79)
Ever used substance‘g(ref: 0)
1 - - - 2.04 (1.82, 1.82(1.62, 2.04)
2.29)
2+ - - - 2.27(1.90, 1.84(1.53,2.21)
2.71)

Mental health comorbidities
(P12M)

Internalizing disorder (ref:
No/Low)

Moderate
Severe

Externalizing disorder (ref:
No/Low)

Moderate

Severe

1.28 (1.15, 1.42)
1.25 (1.08, 1.45)

1.39 (1.23, 1.57)
1.77 (1.56, 2.01)

Prev Med. Author manuscript; available in PMC 2022 December 01.

ENDS: Electronic nicotine delivery system (products); P30D: Past 30-day, P12M: Past 12-month, AOR: Adjusted odds
ratio, Cl: Confidence interval.
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Bold indicates statistically significant.

*

Noticed tobacco products being advertised at following locations: 1) at gas stations, convenience stores or other retail
stores; 2) on billboards; 3) in newspapers or magazines; 4) on radio; 5) on television 6) at events such as fairs, festivals, or
sporting events 7) at nightclubs, bars, or music concerts; 8) on websites or social media sites; 9) somewhere else;

Tobacco products include: cigarettes, ENDS, traditional cigars, cigarillos, filtered cigars, pipes, hookah, smokeless
tobacco (i.e., loose snus, moist snuff, dip, spit, or chewing tobacco), snus pouches, dissolvable tobacco, bidis, and kreteks.

Long description of question: Does anyone who lives with you now do any of the following: Smoke cigarettes, use
smokeless tobacco, smoke cigars, cigarillos or filtered cigars or use any other form of tobacco?

3Substances include: marijuana (including blunts), alcohol and other illicit drugs (including prescription drugs (i.e., Ritalin,
Adderall, painkillers, sedatives, and tranquilizers), cocaine, crack, stimulants (i.e., methamphetamine or speed), heroin,
inhalants, solvents, and hallucinogens.

Appendix B.: Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/
J-ypmed.2021.106758.
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Table 1

Characteristics among youth (12-17 years old) by P30D tobacco ads exposure (Yes/No) (PATH Wave 4,
2016-2018, N=12,016).

Overall (N=12,016)  Hasnoticed any tobacco products being advertised within P30D”

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

N (weighted %) No (ref) (N=3754) Yes(N =8262) OR,95% CI AOR, 95% ClI
Gender

Female 6225 (51.0) 2069 (54.0) 4156 (49.6) Ref (1.0) Ref (1.0)

Male 5791 (49.0) 1685 (46.0) 4106 (50.4) 1.19(1.09,1.30) 1.07 (0.98, 1.17)
Age range

12-14 years old 5924 (49.4) 1939 (51.6) 3985 (48.4) Ref (1.0) Ref (1.0)

15-17 years old 6092 (50.6) 1815 (48.4) 4277 (51.6) 1.14(105,1.23) 1.03(0.94,1.12)
Race

White 8162(69.9) 2486 (67.5) 5676 (70.9) Ref (1.0) Ref (1.0)

Black 1926 (15.2) 654 (16.3) 1272 (14.8) 0.86(0.76,0.97) 1.0 (0.87, 1.15)

Others 1928 (14.9) 614 (16.2) 1314 (14.3) 0.84(0.73,0.96)  0.90 (0.79, 1.03)
Ethnicity

Not Hispanic 8880 (80.0) 2646 (77.4) 6234 (81.1) Ref (1.0) Ref (1.0)

Hispanic 3136 (20.0) 1108 (22.6) 2028 (18.9) 0.80(0.69,0.93)  0.95 (0.83, 1.08)
Household annual income ($)

<25,000 2791 (20.4) 1053 (24.2) 1738 (18.7) Ref (1.0) Ref (1.0)

25,000 - 50,000 2750 (21.4) 883 (22.5) 1867 (20.9) 1.20(1.04,1.38) 1.16(1.01,1.33)

>50,000 6475 (58.2) 1818 (53.3) 4657 (60.4) 1.46(1.30,1.64) 1.41(1.26,1.57)
Lives with a smokerl

No 8045 (67.6) 2767 (74.3) 5278 (64.6) Ref (1.0) Ref (1.0)

Yes 3971 (32.4) 987 (25.7) 2984 (35.4) 158(1.43,1.75) 154(1.39,1.71)
Tobacco useZ

Never 9544 (79.7) 3073 (82.1) 6471 (78.6) Ref (1.0) Ref (1.0)

Ever (tried) 1603 (13.0) 433 (11.2) 1170 (13.8) 1.29(1.11,1.50)  0.90 (0.77, 1.05)
Current (used within P30D) 869 (7.3) 248 (6.8) 621 (7.6) 1.17 (1.01,1.36)  0.68 (0.58, 0.80)
Ever used substances3

Never 7758 (64.0) 2840 (75.3) 4918 (58.9) Ref (1.0) Ref (1.0)

1 3063 (26.1) 668 (18) 2395 (29.7) 2.11(1.88,2.37) 1.82(1.82,2.04)

2+ 1195 (10.0) 246 (6.7) 949 (11.4) 2.20(1.88,2.57) 1.84(154,2.21)
Internalizing disorder within P12M

No/Low 5804 (48.1) 2220 (58.5) 3584 (43.4) Ref (1.0) Ref (1.0)

Moderate 3355 (28.3) 876 (24.1) 2479 (30.2) 1.68(1.54,1.85) 1.28(1.15, 1.42)

Severe 2857 (23.6) 658 (17.4) 2199 (26.4) 2.04(1.82,229) 1.25(1.08, 1.45)
Externalizing disorder within P12M

No/ Low 4727 (38.6) 1944 (50.3) 3783 (33.3) Ref (1.0) Ref (1.0)

Moderate 3474 (29.6) 976 (27.3) 2498 (30.6) 170 (151,1.90) 1.39(1.23, 1.57)

Severe 3815 (31.8) 834 (22.4) 2981 (36.0) 244 (2.19,2.71) 1.77 (1.56, 2.01)
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ENDS: Electronic nicotine delivery system (products); P30D: Past 30-day, P12M: Past 12-month AOR: Adjusted odds ratio, Cl: Confidence

interval

Bold indicates statistically significant.
*

Noticed ENDS or cigarettes being advertised at following locations: 1) at gas stations, convenience stores or other retail stores; 2) on billboards;
3) in newspapers or magazines; 4) on radio; 5) on television 6) at events such as fairs, festivals, or sporting events 7) at nightclubs, bars, or music

concerts; 8) on websites or social media sites; 9) somewhere else;

Long description of question: Does anyone who lives with you now do any of the following: Smoke cigarettes, use smokeless tobacco, smoke
cigars, cigarillos or filtered cigars or use any other form of tobacco?

Tobacco products include: Cigarettes, ENDS, traditional cigars, cigarillos, filtered cigars, pipes, hookah, smokeless tobacco (i.e., loose snus, moist
snuff, dip, spit, or chewing tobacco), snus pouches, dissolvable tobacco, bidis, and kreteks.

Substances include: marijuana (including blunts), alcohol and other illicit drugs (including prescription drugs (i.e., Ritalin, Adderall, painkillers,
sedatives, and tranquilizers), cocaine, crack, stimulants (i.e., methamphetamine or speed), heroin, inhalants, solvents, and hallucinogens.
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