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ABSTRACT

ROLE OF ANTI-TOBACCO CAMPAIGN AND TOBACCO MARKETING IN TOBACCO
USE BEHAVIORS AMONG THE US POPULATION

By
YU WANG

MAY 3, 2022

This dissertation aims to examine the role of anti-tobacco campaign and tobacco marketing in
tobacco use behaviors among US adults and adolescents. Study One examined the association
between Tips From Former Smokers (Tips) campaign exposure and smoking cessation
behaviors, and explored potential differences between adult heterosexual smokers and sexual
minoritized smokers. Study Two investigated the short-term and longer-term associations
between receipt of cigarette discounts/coupons and smoking cessation among adult smokers with
intention to quit. Study Three estimated e-cigarette advertising exposure and its association with
e-cigarette initiation and susceptibility among US adolescents.

Study One used data from the Population Assessment of Tobacco and Health (PATH) study
Adult Cohort Wave 5 survey, and found that frequent Tips exposure was associated with higher
odds of quit intentions and attempts overall. However, these associations were significantly
stronger for heterosexual smokers than sexual minorized smokers, as indicated by the significant
interaction terms (aOR=0.58, 95% CI1=0.36-0.96 for intention to quit within 12 months;
aOR=0.41, 95% C1=0.24-0.70 for serious quit attempts in the past 12 month; and aOR=0.40,
95% CI=0.24-0.67 for number of serious quit attempts in the past 12 months). Study Two used
data from the PATH study Adult Cohort Wave 3, 4, and 5 surveys, and found that baseline
current established cigarette smokers who received cigarette discounts/coupons at baseline were
less likely to quit completely at one-year follow-up (aOR=0.66, 95% C1=0.48-0.90) and at two-
year follow-up (aOR=0.74, 95% CI=0.61-0.90). Study Three used data from the PATH study
Youth Cohort Wave 4, 4.5, and 5 surveys, and found that more than 60% of US adolescents were
exposed to e-cigarette advertising in the past 30 days in 2017-2019. Among adolescents who had
never used e-cigarettes, those who reported e-cigarette advertising exposure were more likely to
feel curious about using e-cigarettes (aOR=1.56, 95% CI=1.43-1.70), and more likely to become
ever e-cigarette users (aOR=1.21, 95% C1=1.05-1.41) and current e-cigarette users (aOR=1.42,
95% CI=1.16-1.75) at follow-up.

Efforts are needed to increase the reach and exposure frequency of anti-tobacco campaigns.
Targeted interventions and services are needed to increase tobacco cessation among vulnerable
populations. Stronger regulations are needed to restrict tobacco marketing.
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Chapter 1: Literature Review and Statement of Purpose.
1. Literature review

Tobacco use is the leading preventable cause of morbidities and mortalities in the US.! Existing
tobacco control efforts range from individual and community-based interventions to public
policies to prevent tobacco initiation and promote tobacco cessation.>? Current literature, both
theoretical and empirical, supports that anti-tobacco campaigns and tobacco marketing are
significantly associated with changes of individuals’ tobacco use behaviors.?® The 19" volume
of the Tobacco Control Monograph series of the National Cancer Institute, The Role of the Media
in Promoting and Reducing Tobacco Use, documented the effects of mass communications on
both tobacco promotion and tobacco control.® While tobacco marketing increased the awareness
and use of tobacco products, well-designed anti-tobacco education campaigns can effectively
communicate the harmfulness of tobacco products, prevent tobacco initiation, and promote
tobacco cessation.?367

1.1. Anti-tobacco campaigns and cessation behaviors

Anti-tobacco mass media campaigns

Mass media campaigns are among the most effective interventions to prevent tobacco use
initiation and promote tobacco cessation.>* In 2008, the World Health Organization (WHO)
introduced the MPOWER package to assist implementation of six effective measures to reduce
tobacco product demand at the country level.3° The letter W in MPOWER denotes “Warn about
the dangers of tobacco”.® The media plays a key role in shaping knowledge, perceptions, and
behaviors regarding tobacco use.® International data showed that mass media anti-tobacco
campaigns have become a key component of tobacco control programs.'*? Previous literature

reviews showed that mass media campaigns conducted in the context of comprehensive tobacco



control programs could promote smoking cessation behaviors. However, the campaign reach,
intensity, duration, and message type may influence effectiveness of mass media campaigns.'%*2
Data from the US showed that state and local mass media campaigns have the potential to
promote smoking cessations. However, most initiatives could only be done sporadically or at low
exposure levels.**3 Well-known mass media campaigns include the Tips from Former Smokers
(Tips) campaign, the Real Cost Campaign, and the truth® campaign. The Tips campaign is

designed to promote smoking cessation among adult smokers.

Tips From Former Smokers campaign

The Tips campaign is the first federally funded national anti-smoking mass media education
campaign in the US.!* The Tips campaign features compelling stories from real people living
with serious diseases caused by smoking or secondhand smoke exposure, and from people taking
care of family members affected by smoking-related diseases or disabilities. The content of the
Tips campaign was developed based on experiences from several countries and underwent
rigorous testing.'* Tips ads focus on many health issues caused or made worse by smoking or
secondhand smoke exposure, including asthma, Buerger’s disease, cancer, COPD, diabetes, gum
disease, heart disease, HIV, mental health conditions, preterm birth, stroke, and vision loss. In
additional to the general public, the Tips ads are also designed for specific groups, such as adults
with disabilities, caregivers, military service members and veterans, racial/ethnical minorities,
sexual and gender minorities, people living with HIV, people with mental health conditions, and
women who are pregnant or planning to become pregnant. During 2012-2018, the Tips campaign
was associated with an estimated US $7.3 billion in healthcare sector cost savings.'®

Tips and smoking cessation behaviors




It is estimated that more than 16 million smokers attempted to quit and about one million people
quit successfully because of the Tips campaign.” McAfee et al. (2013) followed a nationally
representative sample of adult smokers and non-smokers and found that the quit attempts and
abstinence increased at the population level after the Tips campaign in 2012.%* Huang et al.
(2015) used longitudinal data collected from an online consumer panel of US adult smokers and
found that recall of Tips ads was associated with knowledge about smoking-related risks and
awareness of tobacco cessation resources.'® Zhang et al. (2016) found that every 100 Tips
market-level gross ratings points (GRPs) was associated with 45 additional Quitline calls on
average nationally.” At the state level, the association between Tips GRPs and Quitline calls was
significant in 46 states and the District of Columbia.'® Duke et al. (2015) used data from a
longitudinal survey of adult smokers from two panels and found that exposure to the Tips
campaign was associated with higher odds of intention to quit, and greater campaign exposure
was associated with stronger quit intentions.'® Davis et al. (2019) used data from the Behavioral
Risk Factor Surveillance System (2011-2015) and market-level GRPs, and found a dose-
response relationship between Tips exposure and quit attempts among cigarette smokers.?

1.2. Cigarette marketing

Cigarette price-manipulation strategies

Cigarette advertising on television and radio in the US has been banned since 1971. Price-
manipulating strategies, such as price discounts and coupons, have been heavily used by
cigarette companies to market their products in recent years in the US.?* According to the
cigarette report from the Federal Trade Commission (FTC), in 2019, the four major US cigarette
companies spent about US$7.62 billion on cigarette advertising and promotion, with 86.7% on

price discounts paid to retailers and wholesalers, 6.7% on promotional allowance paid to retailers
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and wholesalers, and 3.0% on coupons.?! Internal documents from cigarette manufactures
showed that these price-manipulating strategies were designed to build relationships with
new/existing/returning customers, offset increased cigarette tax, and influence individuals’
smoking behaviors.??? Previous studies demonstrated that cigarette prices are significantly
associated with smoking behaviors,?*?® and price-minimizing strategies are commonly used by
smokers.?"28

Cigarette coupons

The marketing expenditures spent on coupons by major US cigarette companies were US $379.6
million, US $301.9 million, US $316.2 million, and US $231.4 million from 2016-2019,
respectively. Although only a small proportion (~3-4%) of cigarette marketing expenditures were
spent on coupons in the US,?! individual receipt of cigarette discounts or coupons may have a
significant impact on changes of smoking behaviors since these strategies directly target
existing/potential consumers.?®-%2 Previous studies showed that the prevalence of exposure to
these coupons was high. A national representative study showed that 10.7% of never smokers
and 37.1% of current smokers reported receiving tobacco direct mail/email coupons in the past 6
months in 2013/2014.2° Data from a representative sample of smokers in Minnesota showed that
about half of them (49%) received cigarette discount coupons in the past 12 months in 2009.3
Additionally, female, younger smokers, and heavier smokers were more likely to receive
cigarette coupons,®2% and smokers who received these coupons were more likely to have a
positive attitude towards cigarette companies.!

Receipt of cigarette coupons and smoking outcomes

Previous studies documented that receipt of cigarette coupons encourage and sustain smoking

behaviors.?®3? Choi et al. (2018) used data from the Wave 1 survey of the Population Assessment
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on Tobacco and Health (PATH) study and found that, among US adults, self-reported receipt of
direct mail/email tobacco coupons was associated with higher odds of progression to current
smoking, continuation of smoking, and progression/continuation of daily smoking.? Choi et al
(2018) also used data from the Wave 1&2 surveys of the PATH study and found that receipt of
tobacco direct mail/email coupons at baseline was prospectively associated with developed
smoking stages at 12-month follow-up, i.e., smoking initiation among never smokers,
progressing to established smokers among experimental smokers, progressing to daily smokers
among non-daily smokers, and smoking relapse among former smokers.?° There is also evidence
indicating that receipt of cigarette coupons is negatively associated with smoking cessation
behaviors. One study using longitudinal data collected from US Midwest young adults found that
receiving direct mailing cigarette coupons was associated with lower odds of smoking
cessation. In addition, data from the Minnesota Adult Tobacco Survey Cohort Study showed
that smokers who received and redeemed cigarette coupons were less likely to quit smoking, and
those who received but did not redeem coupons were more likely to quit smoking at follow-up.3!
1.3. E-cigarette advertising and e-cigarette use among US youth

E-cigarette use among US youth

The National Youth Tobacco Survey (NYTS) started recording e-cigarette use among middle
and high school students from 2011.3* During 2011-2015, the prevalence of current e-cigarette
use increased from 0.6% to 5.3% among middle school students, and increased from 1.5% to
16.0% among high school students.® In 2016, the Surgeon General published a report
concluding that e-cigarette use among youth and youth adults is becoming a major public health
concern.® After a slight decline during 2016/2017 compared in 2015 (middle school students:

4.3% in 2016, 3.3% in 2017; high school students: 11.3% in 2016, 11.7% in 2017),%"% the
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prevalence of current e-cigarette use among US youth increased substantially from 2017 to
2019.38:39 In 2019, it was estimated 10.5% of middle student students and 27.5% of high school
students currently using e-cigarettes.*® The increasing popularity of e-cigarette among youth
coincided with the increased sales of pod-based e-cigarettes, such as JUUL.***3 Previous studies
indicated that JUUL’s commercial success and its skyrocketing popularity among young people
prompted an influx of a wide variety of pod-based devices, many of which contain high level of
nicotine.** Due to the outbreak of the COVID-19 pandemic, the 2020 NYTS survey was
truncated, and the 2021 NYTS was transitioned to a fully online administration. Although the
CDC advised not to compare results from the 2021 NYTS to findings from previous surveys,
evidence suggests that e-cigarette use declined among US youth recently (high school students:
19.6% in 2020, 11.3% in 2021; middle school students: 4.7% in 2020, 2.8% in 2021),*¢4” which
may be partially due to regulatory changes, companies’ withdrawal of certain flavored products,
the EVALI outbreak, the COVID-19 pandemic, and the increase in minimum age for purchase
from 18 to 21. However, there are still more than an estimated 2 million US youth currently
using e-cigarettes.*®

E-cigarette advertising expenditures

The e-cigarette advertising expenditure was minimal until 2010 in the US.* Since 2012, the e-
cigarette industry has been taken over by a few major brands either directly owned by the
tobacco industry or acquired through mergers, acquisitions, partnerships, or other agreements
with existing e-cigarette companies.® The entrance of big tobacco companies substantially
increased the marketing expenditures of e-cigarettes and exposed both youth and young adults to
more e-cigarette advertising, which at least partially contributed to the dramatic increase of e-

cigarette awareness and use. Existing literature documented that e-cigarette advertising
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expenditures from major channels (print, TV, radio, outdoor, and internet) increased from US
$12 million in 2011 to US $133 million in 2014.%84° After a decrease from 2015-2017, e-
cigarette advertising expenditures from these channels increased to US$110 million in 2018,
with the highest spend on print media advertising.*® In 2019, major e-cigarette companies
substantially increased advertising expenditures on TV. Data from Kantar Media showed that
more than US $31 million was spent on e-cigarette TV advertising in the third quarter of 2019.%°

Youth-targeted e-cigarette advertising

Together with other youth appealing features of e-cigarettes, such as the innovative product
design, flavors, and stealth way to store and use, the popularity of e-cigarettes among youth is
also partially attributable to their effective marketing.*>5-5 Data from the NYTS showed that
78.2% of middle and high school students were exposed to e-cigarette advertising in 2016,
increased from 68.9% in 2014.%* Struik et al. (2020) did a content analysis to examine marketing
strategies of e-cigarette advertising, specifically on TV.* They identified various influences on
e-cigarette uptake among youth, including personal (removal of negative affect, recreation,
curiosity), relational (family approval, parent use, sibling use, peer use, enhance social capital,
enhance social acceptance), environmental (easy to access or use, cost), and product-related
(discreet, positive sensory experience, less harmful) influences, and found that all e-cigarette
advertisements tapped into these influences.> Padon et al. (2017) collected 154 e-cigarette video
advertisements from YouTube, televised advertisements in the US, and the Stanford Research
into the Impact of Tobacco Advertising database, and found all advertisements included some
youth-appealing content, including happiness, friendship, sex, and success.® The e-cigarette
giant, JUUL, has been criticized for using young models and youth-appealing content in its

social media marketing campaigns and accused of being responsible for the youth vaping
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epidemic declared by the Surgeon General in 2018.43°%-°8 Even with heightened scrutiny in 2018,
content analysis of e-cigarette advertising showed that youth appealing features, such as flavors,
fruit imagery, and positive sensations, were still popular in 2019/2020.%°

Previous studies indicated that e-cigarette advertising exposure was significantly associated with
e-cigarette use and susceptibility.3°25360-62 Mantey et al. (2016) used data from the 2014 NYTS
and found that exposure to each channel of e-cigarette advertising (internet, print, retail, and
TV/movies) was significantly associated with ever/current e-cigarette use among US middle and
high school students, as well as susceptibility to use among current non-users.%? Dai and Hao
(2016) used the same NYTS data and found that current e-cigarette use was associated with
frequent exposure (high vs. low) from each of the four channels.®® A randomized controlled trial
conducted among e-cigarette na'we adolescents (13-17 years old) showed that exposure to e-
cigarette TV advertisements led to more positive attitude towards e-cigarettes and increased
susceptibility to use e-cigarettes.5! Camenga et al. (2018) used longitudinal data collected from
2013-2014 for middle and high school students in Connecticut and found that exposure to e-
cigarette advertising on Facebook was associated with higher odds of subsequent e-cigarette
use.> D’Angelo et al. (2020) used Wave 1-3 (2013-2016) data from the PATH study and found
that, among US youth (12-17 years) who were tobacco-nawe at Wave 1 and e-cigarette nawe at
Wave 2, exposure to a retail e-cigarette ad was associated with contemporary susceptibility to

use e-cigarettes but not with e-cigarette initiation at consecutive wave.>?

2. Limitations in the existing literature

Existing literature is limited in several ways. First, there is a lack of evidence on how anti-
tobacco campaigns and tobacco marketing affect tobacco use behaviors from nationally

representative data. Most study findings were based on regional data, data from population
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subgroups, or data from convenience samples. Second, evidence from longitudinal data is
limited. Previous studies were mostly based on cross-sectional data or retrospective data from
cross-sectional study designs. Third, evidence based on data from recent years is rare. The
tobacco industry and tobacco regulatory environment have been changing considerably in recent
years, especially in terms of new and emerging tobacco products. Studies using data collected
from recent years are needed. Fourth, most previous studies just controlled for socio-
demographic characteristics, such as sex, age, race/ethnicity, and indicators for socio-economic
status, to estimate adjusted associations. Some other important potential confounders, such as
sexual orientation, mental health condition, use of other tobacco products, and tobacco control
policies, were not fully adjusted. Finally, evidence of potential differences among population
subgroups is rare. Previous studies mostly focus on the effect of anti-tobacco campaigns and
tobacco marketing of the overall population. Some studies documented that certain population
subgroups were more/less likely to be exposed to anti-tobacco campaigns or tobacco marketing.
However, studies investigating how anti-tobacco campaigns or tobacco marketing may

differentially affect some population subgroups compared with others are few.

3. Statement of purpose

The three studies in this doctoral dissertation will use the PATH data to examine how anti-
tobacco campaigns and tobacco marketing is associated with changes of individuals’ tobacco use
behaviors in the US. The PATH study is a nationally representative cohort study of US youth
and adults conducted by the National Institute on Drug Abuse (NIDA), National Institutes of
Health (NIH), and the Center for Tobacco Products (CTP), Food and Drug Administration
(FDA). Wave 1 cohort consisted of adults 18 years old and above, youth 12-17 years old, and

shadow youth 9-11 years old. Youth who grew up to adults during follow-up were automatically
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moved to the adult cohort. Shadow youth were interviewed when they aged up to 12-17 years
old. At Wave 4, additional samples were recruited in combination with the Wave 1 cohort to
form the Wave 4 cohort. Wave 4.5 was an annual follow-up of the Wave 4 cohort and collected
data from youth (aged 12-17 at the time of interview) only. Wave 1-5 data were collected from
September 2013 to December 2014, October 2014 to October 2015, October 2015 to October
2016, December 2016 to January 2018, and December 2018 to November 2019, respectively.
The Youth Cohort Wave 4.5 data were collected from December 2017 to December 2018. The
PATH study was designed to generate nationally representative estimates by applying the single-
wave weights for cross-sectional studies and all-wave weights for longitudinal studies to account
for the complex sampling design and response rates.

Study One

The first study is designed to examine potential differences in the associations between exposure
to the “Tips From Former Smokers” (Tips) campaign and quit intentions/attempts by sexual
minority status among adult current established cigarette smokers, using data from the Wave 5
survey of the PATH study Adult Cohort. The prevalence of current cigarette smoking among
adult sexual minoritized populations was significantly higher than the corresponding prevalence
among heterosexuals in the US.%3 Previous studies indicated that psychological, normative, and
environmental barriers may disproportionally affect sexual minoritized individuals’ likelihood to
benefit from anti-tobacco interventions and to quit tobacco successfully.®* The design of the Tips
ads considered different demographic characteristics of population groups and incorporated
content targeted at various population subgroups, including sexual and gender minoritized

populations. However, there have been no studies focusing on how exposure to the Tips
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campaign is associated with smoking cessation behaviors among sexual minoritized smokers
compared with heterosexual smokers.

Study Two

The second study aims to investigate the short-term and longer-term associations between receipt
of cigarette discounts/coupons at baseline and cigarette smoking cessation at follow-up among
US adult smokers with intention to quit, using data from the Wave 3-5 surveys of the PATH
study Adult Cohort. Although the majority (more than 90%) of cigarette marketing expenditures
were paid to retailers and wholesalers in the US,?! individual receipt of cigarette discounts or
coupons may also have a significant impact on changes of smoking behaviors since these
strategies directly target existing/potential consumers.?*-3? Previous studies indicated that the
prevalence of exposure to these coupons is high,?®3! and receipt of cigarette coupons encourage
and sustain smoking behaviors.?®3? Regional data and data collected from population subgroups
indicated that receipt of cigarette coupons is negatively associated with smoking cessation
behaviors.3%3! However, studies investigating the association between receipt of cigarette
discounts/coupons and smoking cessation using nationally representative data are rare.

Study Three

The third study aims to examine: (1) trends of e-cigarette advertising exposure from multiple
channels among US adolescents and adolescents who had never used e-cigarettes from 2017-
2019; (2) how e-cigarette ad exposure is associated with contemporary curiosity about using an
e-cigarette and future e-cigarette initiation among US adolescents, using data from the Wave 4,
4.5, and 5 surveys of the PATH study Youth Cohort. Previous studies showed that e-cigarette
advertising exposure among US adolescents was high,>* and e-cigarette advertising exposure was

significantly associated with e-cigarette use and susceptibility.*3525360-62 E_cjgarettes have been
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regulated by the FDA as a tobacco product since the final deeming rule was issued in 2016.%
Many steps have been taken to restrict youth access to e-cigarettes and curb e-cigarette
marketing aimed at youth since then. However, evidence based on data collected from recent
years is rare. Furthermore, previous studies examining the association between e-cigarette
advertising and e-cigarette use were mostly based on regional data or data from cross-sectional
surveys,>%%62 or only examined advertising exposure from a specific channel.>>° Additionally,
most previous studies failed to control for some important factors that have been shown to be
associated with e-cigarette use and susceptibility, such as parental effect, peer effect, and

perception of harm from e-cigarette use. This study is designed to fill these research gaps.
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Chapter 2: Study One

The association between exposure to the “Tips From Former Smokers” campaign and

smoking quit intentions/attempts: Differences by sexual minority status

Abstract

Importance: Significant disparities exist in smoking behaviors by sexual minority status in the
us.

Objective: To examine potential differences in the associations between exposure to the “Tips
From Former Smokers” (Tips) campaign and quit intentions/attempts by sexual minority status.
Design: Cross-sectional study using data from the Wave 5 survey of the Population Assessment
of Tobacco and Health (PATH) study. Data were collected between December 2018 and
November 2019, and analyzed in August 2021.

Setting: The PATH study is an on-going cohort study representative of non-institutionalized US
population. Sample weights were applied to account for the complex sampling strategies.
Participants: 8,072 adult, current established cigarette smokers.

Exposure: Dichotomized self-reported frequent Tips exposure (“often” and “very often) and
infrequent exposure (“never”, “rarely”, and “sometimes”).

Main Outcomes and Measures: Outcomes were intention to quit within 12 months, any serious
quit attempts in the past 12 months, and number of serious quit attempts in the past 12 months.
Multivariate logistic and ordinal logistic regressions were used to estimate the weighted

associations between exposure and each outcome. Interactions between Tips exposure and sexual

minority status were examined to explore potential differences.
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Results: Among 8,072 study participants, 3,888 (53.2%) were men, 4,962 (67.4%) were non-
Hispanic white, and 915 (9.5%) were sexual minoritized populations. Frequent Tips exposure
was associated with higher odds of quit intentions and attempts overall. These associations were
significantly stronger for heterosexual smokers than sexual minoritized smokers, as indicated by
the significant interaction terms. Subgroup analysis showed that heterosexual smokers reported
frequent Tips exposure were more likely to intend to quit within 12 months (aOR=1.29, 95%
CI=1.10-1.53), have had any past-12-month serious quit attempts (aOR=1.34, 95% C1=1.13-
1.58), and have had more serious quit attempts (aOR=1.32, 95% C1=1.12-1.54), than
heterosexual smokers reported infrequent exposure. In contrast, these associations were not
significant for sexual minoritized smokers (aOR=0.82, 95% C1=0.52-1.30; aOR=0.65, 95%
CI=0.39-1.07; and aOR=0.62, 95% CI1=0.38-1.00; respectively).

Conclusions and Relevance: Significant differences exist in the associations between Tips
exposure and quit intentions/attempts by sexual minority status. More targeted campaign content

for sexual minoritized smokers may be needed to increase quit intentions/attempts among this

group.
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1. Introduction

Cigarette smoking imposes a considerable burden on individuals, families and society, both in
terms of direct medical care cost and indirect cost in lost productivity, in the US.%? However,
smoking-related burdens are not shared equally across population subgroups.? In addition to
geography, race/ethnicity, socio-economic status (SES), etc., recent evidence also suggests that
there are important disparities by sexual minority status.?*

Sexual minority status is defined based on individual’s sexual orientation, which refers to “the
sex of those to whom one is sexually and romantically attracted.”®”’ Categories of sexual
minoritized populations typically include lesbian, gay, and bisexual (LGB).>® Some people
identify themselves as pansexual or queer in terms of sexual orientation.® Sexual minoritized
populations face significant discrimination and marginalization and experience related negative
health outcomes, despite the substantial progress in social acceptance and civil rights in recent
years in the US.2° Previous studies indicated that psychological, normative, and environmental
barriers may disproportionally affect sexual minoritized populations’ likelihood to quit tobacco
successfully,'* and sexual minoritized populations were less likely to benefit from anti-tobacco
interventions and services for the general population.'?* The prevalence of current cigarette
smoking among adult sexual minoritized populations was significantly higher than the
corresponding prevalence among heterosexuals (19.2% vs. 13.8% in 2019) in the US.®® A
systematic review exploring the etiology of cigarette smoking disparities for sexual minoritized
populations identified risk factors that were unique to them, such as internalized homophobia and
reactions to disclosure of sexual orientation, and risk factors associated with smoking in the
general population but with higher rates among sexual minoritized individuals, such as mental

health issues and victimization.? Targeted smoking cessation interventions are needed to reduce
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and eventually eliminate the disparities of smoking related burdens among sexual minoritized
populations.16:17

Mass media campaigns are among the most effective interventions to promote tobacco
cessation.*®1° In 2012, the US Centers for Disease Control and Prevention (CDC) launched the
first federally funded anti-smoking mass media education campaign, Tips from Former Smokers
(Tips). The Tips campaign features compelling stories from real people living with serious
diseases caused by smoking or secondhand smoke exposure, and from people taking care of
family members affected by smoking-related diseases or disabilities. The content of the Tips
campaign was developed based on experiences from several countries and underwent rigorous
testing.?® Previous studies showed that the Tips campaign is positively associated with Quitline
registrants, quit intentions/attempts, and smoking cessation.?%?’ It is estimated that more than 16
million smokers attempted to quit and about one million people quit successfully because of the
Tips campaign.?* Importantly, the Tips campaign has also shown to be cost-effective.?32°

The design of the Tips ads considered different demographic characteristics of population
groups, including sexual and gender minoritized populations. Currently, there are three real
stories of lesbian, gay, bisexual, and transgender (LGBT) people who suffer from smoking-
related diseases and disabilities at the CDC Tips website: Brian’s story, Ellie’s story, and Rose’s
story.®® The webpage for each story included the ad participant’s biography, videos, and stories,
and additional smoking cessation resources. In addition to the CDC’s website, these ads are also
airing on national and cable television, online, and streaming radio.

Despite the potential significant impact of the Tips campaign on sexual minoritized smokers’
cessation related outcomes, there have been no studies focusing on how exposure to the Tips

campaign is associated with smoking cessation behaviors among sexual minoritized smokers
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compared with heterosexual smokers. To address this critical research gap, this study used data
from the most recent wave of the Population Assessment of Tobacco and Health (PATH) study
to examine potential differences in the associations between Tips exposure and quit
intentions/attempts by sexual minority status. We hypothesized that there were no significant

differences.

2. Methods

Data for this study were from the restricted-use files of Wave 5 survey (December 2018 to
November 2019) of the PATH study, a large-scale, on-going, nationally representative cohort
study. Details about the study design can be found elsewhere.?? The PATH data collection was
conducted by the Westat and approved by the Westat’s IRB, and participants provided written
informed consent. The study population was current established cigarette smokers (N=8,072). A
current established cigarette smoker is defined as an adult (18 years old and above) who has
smoked 100 or more cigarettes in his/her lifetime and currently smokes cigarettes every day or
some days. Observations with missing values were less than 2% for univariate analysis and about
5% for regression analysis. Pairwise deletion was used to handle missing data. This secondary
data analysis was exempted from IRB review. This study followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) reporting guidelines for cross-
sectional studies.

The exposure variable was self-reported frequent past-12-month Tips exposure. In the PATH
study, all respondents were shown the image of the Tips campaign logo and asked, “In the past
12 months, how often have you seen or heard of any ads on television, the internet, or radio with

‘A Tip From a Former Smoker’ slogan or theme?”” Answer options included “never”, “rarely”,

“sometimes”, “often”, and “very often”. Frequent Tips exposure was measured as dichotomized
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Yes (“often” and “very often) and No (“never”, “rarely”, and “sometimes”). Sensitivity analyses
that measured Tips exposure as ever vs. never being exposed were also conducted.

The outcomes were intention to quit within 12 months (Yes/No), past 12-month serious quit
attempt (Yes/No), and past 12-month number of serious quit attempts (none, 1 time, 2-3 times,
and 4 times and more). A serious quit attempt was defined as stopped smoking for one day or
longer because of trying to quit. The potential effect modifier was respondents’ sexual minority
status. All respondents were asked “Do you consider yourself to be...”, with responses options of
“straight”, “lesbian or gay”, “bisexual”, and “something else”. Respondents who identified
themselves as “lesbian or gay”, “bisexual”, or “something else” were coded as sexual
minoritized populations.

Covariates were biological sex (male and female), age (18-24, 25-39, 40-54, and 55 years and
above), race/ethnicity (Hispanic, non-Hispanic black, non-Hispanic other, and non-Hispanic
white), level of education (less than high school, high school graduate, some college or associate
degree, and bachelor’s degree and above), past 12-month health professionals’ advise to quit,
health insurance coverage, past 12-month e-cigarette use, past 12-month other tobacco use
(cigar, hookah, pipe, and smokeless tobacco, including snus and dissolvable tobacco), and state-
level cigarette tax (excise tax per pack measured in dollars) and smoke-free air policies
(comprehensive or not). Information on race/ethnicity was derived from respondents’ answers to
the PATH survey. Race/ethnicity was assessed in this study as a covariate since literature
showed that it was associated with smoking cessation behaviors.* State-level cigarette tax and
smoke-free air policies were extracted from the CDC’s State Tobacco Activities Tracking and

Evaluation (STATE) System and merged into the PATH dataset using respondents’ residency
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states.® States that banned smoking in workplaces, restaurants, and bars were coded as having
comprehensive smoke-free air policies.

Statistical Analysis

Data management and analysis were conducted using Stata 16.1. Wave 5 single-wave weights
were applied to account for the complex sampling design and generate nationally representative
estimates. Bivariate associates between each outcome and Tips exposure, as well as bivariate
associates between Tips exposure and covariates, were estimated. Multivariate logistic
regressions were used to estimate the adjusted associations between Tips exposure and quit
intentions/attempts. The assumption of proportional odds was checked, and multivariate ordinal
logistic regression was used to estimate the adjusted association between Tips exposure and
number of serious quit attempts. Interaction between Tips exposure and sexual minority status
was added to each model to explore potential differences in the associations between Tips
exposure and outcomes by sexual minority status. In addition, potential differences by other
sociodemographic factors (sex, age, race/ethnicity, and education) were also examined using the
same method. Subgroup analysis was conducted for any significant interaction effect detected.

All statistical tests were two-tailed with significance level set at 0.05.

3. Results

Among our study sample, 3,888 (53.2%) were men, 4,962 (67.4%) were non-Hispanic white,
827 (10.8%) had bachelor’s degree or above, 915 (9.5%) were sexual minoritized individuals,
2,741 (30.2%) used e-cigarettes, and 2,818 (31.9%) used other tobacco products in the past 12
months. There were 16.5% of the sample who reported frequent Tips exposure in the past 12

months, about half of them (52.6%) planned to quit within 12 months, one-fourth (27.7%) made
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at least one serious quit attempt in the past 12 month, and 8.4% made serious quit attempts four
times or more in the past 12 months. (Table 2.1)

Bivariate associations between Tips exposure and covariates (Table 2.2) showed that self-
reported exposure to the Tips campaign was significantly different by sex, age, and
race/ethnicity. Heterosexual smokers were more likely to report frequent Tips exposure than
sexual minoritized smokers (n=1,182 [16.9%], 95% CI: 15.9%-18.0% vs. n=130 [12.9%], 95%
Cl: 10.6%-15.6%, P=0.01).

Bivariate associations between each outcome and Tips exposure (Table 2.3) showed that current
established smokers who reported frequent Tips exposure were more likely to have intention to
quit within 12 months (59.4%, 95% CI: 56.1%-62.6% vs. 51.5%, 95% CI: 50.0%-53.0%,
P<0.001), have had any past 12-month serious quit attempt (33.2%, 95% CI: 30.3%-36.2% Vs.
26.7%, 95% CI: 25.4%-28.0%, P<0.001), and have had more past 12-month serious quit
attempts (P<0.001).

Consistent with bivariate associations, adjusted associations (Table 2.4) showed that respondents
who reported frequent Tips exposure were more likely to have an intention to quit within 12
months (aOR=1.25, 95% CI: 1.07-1.46), have had any past 12-month serious quit attempt
(aOR=1.26, 95% CI: 1.08-1.47), and have had more past 12-month serious quit attempts
(aOR=1.24, 95% CI: 1.06-1.44). In addition, non-Hispanic blacks and Hispanics were more
likely to have quit intentions/attempts than non-Hispanic whites. Results from sensitivity
analysis showed that self-reported ever Tips exposure was significantly associated with higher
odds of quit intentions, but not quit attempts, compared with never exposure (Table 2.5).
Models exploring potential differences between sexual minoritized and heterosexual smokers

(with interaction term between Tips exposure and sexual minority status, Table 2.6) found that



32

the associations between self-reported frequent Tips exposure and quit intentions/attempts were
significantly stronger for heterosexual smokers than sexual minoritized smokers, as indicated by
the significant interaction term in each model. Results from subgroup analysis (Table 2.7)
showed that heterosexual smokers who reported frequent Tips exposure were more likely to
intend to quit within 12 months (aOR=1.29, 95% CI: 1.10-1.53), have had any past 12-month
serious quit attempt (aOR=1.34, 95% CI: 1.13-1.58), and have had more past 12-month serious
quit attempts (aOR=1.32, 95% CI: 1.12-1.54). In contrast, these associations were not significant
among sexual minoritized smokers (aOR=0.82, 95% CI: 0.52-1.30 for intention to quit within 12
months; aOR=0.65, 95% CI: 0.39-1.07 for any past 12-month serious quit attempt; and
aOR=0.62, 95% CI: 0.38-1.00 for number of past 12-month serious quit attempts). Interactions

between Tips exposure and other sociodemographic factors were not statistically significant.

4. Discussion

This study used nationally representative data to investigate the associations between self-
reported frequent Tips exposure and quit intentions/attempts among current established cigarette
smokers in the US and explored potential differences between sexual minoritized and
heterosexual smokers. Our results showed that frequent Tips exposure was associated with
increased odds of quit intentions/attempts overall. However, contrary to our initial hypothesis,
these associations were not statistically significant among sexual minoritized smokers, an
important finding not reported in previous studies.

Several potential explanations, based on both theoretical and empirical evidence, may explain
these differences. First, it is possible that Tips ads featuring the content that resonates with sexual
minoritized smokers were not aired or aired less often on media channels that are more popular

among these populations. One study showed that smokers with mental health problems who were
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exposed to the Rebecca ads (featuring a participant with mental health problems) more
frequently had a greater likelihood of quit intentions/attempts. However, these associations were
not statistically significant among smokers with mental health problems who were exposed to
other (non-Rebecca) Tips ads.®* Similarly, for sexual minoritized smokers who reported frequent
Tips exposure, if the content of the ads did not sufficiently resonate with them, they may not be
motivated to quit smoking. Unfortunately, the PATH survey did not identify specific Tips ads
that were seen by participants. Thus, we were not able to examine the specific association
between exposure to Tips ads featuring sexual minoritized populations and quit
intentions/attempts among sexual minoritized smokers.

Second, it is possible that the content of the Tips ads featuring sexual minoritized participants
may not be sufficiently tailored to promote smoking cessation behaviors among sexual
minoritized smokers. Currently, the primary content of the Tips ads targeted at LGBT groups still
largely focus on smoking-related diseases and disabilities but not on the social stressors and
triggers of smoking specific to these groups and how to overcome these barriers to achieve
smoking cessation.° Previous studies have found that sexual minoritized smokers may have
different smoking triggers than their heterosexual counterparts, including to cope with stress
and/or depression resulting from the social discrimination, stigmatization, and marginalization
they experience.®83 A previous study showed that the “This Free Life” campaign, which was
designed to target LGBT young adults, only had small effects on changing tobacco-related
beliefs among this population.®® Such small effects on beliefs may be insufficient to counter the
drivers of tobacco use experienced by sexual minoritized smokers. Achieving equity in smoking
cessation requires a comprehensive consideration of multi-level challenges and barriers faced by

these vulnerable groups in accessing and benefiting from cessation services and interventions.
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Third, the effect of anti-smoking campaign among sexual minoritized smokers may be offset by
the targeted marketing by tobacco industry. Evidence shows that the social stressors experienced
by sexual minoritized populations may be exploited by the targeted marketing of the tobacco
industry.3"3® For example, several qualitative studies identified positive attitudes towards
targeted tobacco marketing among sexual minoritized populations because of the tobacco
industry’s explicit recognition of the social challenges facing the sexual minority
communities.*” In addition, studies also found that LGBT smokers were more likely to be
exposed to and share messages related to tobacco advertising and promotion on social media
compared with their non-LGBT counterparts.*° Efforts to counter the targeted marketing by the
tobacco industry are needed to help reduce the demand of tobacco products among sexual
minoritized populations. Counter-marketing measures should be guided by the World Health
Organization Framework Convention on Tobacco Control, which called for a comprehensive ban
of all tobacco advertising, promotion, and sponsorship.*

In addition to the differential associations between Tips exposure and smokers’ quit intentions
and attempts by sexual minority status, several other important findings emerged from this study.
First, we found that the reach of the Tips campaign was low in 2018/2019 based on the PATH
study data. Previous studies conducted in 2012 and 2016 found that more than 75% of smokers
were exposed to at least one Tips ad during the campaign.?®3* In this study, nearly half (45.1%)
of smokers had never been exposed to any Tips ads in the past 12 months during the period of
late 2018 and 2019. Only 16.5% of smokers reported frequent exposure. Second, contrary to
previous studies that found smokers who were ever exposed to the Tips campaign were more
likely to exhibit smoking cessation behaviors,*>*3 our study results suggested that only frequent

Tips exposure was positively associated with serious quit attempts. Previous studies evaluating
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the effect of Tips campaign mostly used market-level gross rating points (GRPs) to measure
exposure to Tips ads.?*24264445 Though GRPs are less likely to suffer from measurement error
and recall bias than self-reported exposure, it measures area-level aggregated exposure and may
not accurately capture the individual-level exposure. Third, our study found that non-Hispanic
white smokers were less likely to have quit intentions/attempts, indicating that other
interventions may be needed to promote smoking cessation for this group. Fourth, consistent
with findings from previous studies, our study did not observe effect modification by sex, age,
race/ethnicity, and education,*?24¢ suggesting that the Tips campaign is effective in promoting
quit intentions/attempts among racial minority smokers and smokers with low SES.

Our study results have important implications related to the Tips campaign. First, our study
suggests that efforts are needed to increase the intensity of exposure to the Tips campaign among
smokers to increase their quit intentions/attempts at the population level. Second, it might be
beneficial for the Tips ads to incorporate more content that targets and resonates with sexual
minoritized smokers. Third, the Tips ads targeted at sexual minoritized smokers may need to be
aired more frequently through the channels that are more popular among them.

Study Limitations

One major limitation is that this study did not include smoking cessation as an outcome. This is
due, in part, to two reasons. First, contemporary smoking status and anti-smoking campaign
exposure are jointly determined. While the Tips campaign has the potential to promote cessation,
current smokers are more likely to be exposed frequently since they are the targeted audience.
Second, the inconsistent measures of Tips exposure across PATH study waves do not allow us to
examine the association between baseline frequent Tips exposure and subsequent smoking

cessation at follow-up waves. More longitudinal studies are needed to investigate the effect of
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anti-smoking campaigns on sustained smoking cessation. In addition, the sample size of sexual
minoritized populations was small in this study. Future studies that over sample these
populations are needed. Another limitation is that this study used self-reported data, which may
suffer from recall bias and social desirability bias. Furthermore, due to data availability, we
could not identify the reasons why Tips exposure was differentially associated with smoking
cessation behaviors for heterosexual and sexual minoritized smokers. More detailed data,
especially qualitative data, are needed. Finally, this study treated sexual minoritized populations
as a homogeneous group. However, previous studies showed that use of tobacco products varies
within LGB populations.*”#® Future studies are needed to examine gays, lesbians, and bisexuals
separately and also expand to include gender minoritized populations, such as transgender

population.

5. Conclusions

The reach and exposure frequency of the Tips campaign was low among US adult current
established smokers during our study period. Frequent Tips exposure was positively associated
with quit intentions/attempts overall. However, these associations were not statistically
significant among sexual minoritized smokers. Efforts are needed to increase the reach and
exposure frequency of the Tips campaign. More targeted content for sexual minoritized smokers

may be needed to increase their quit intentions/attempts.
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Table 2.1. Descriptive statistics of current established cigarette smokers at PATH stud

Wave 5 (N = 8,072).

No. (weighted

%/mean) 9% Cl
Exposure variable and covariates
Frequent past 12-month Tips exposure
Yes 1,325 (16.5) 15.6-175
Often 847 (10.9) 10.1-11.8
Very often 478 (5.6) 50-6.2
No 6,701 (83.5) 82.5-844
Never 3,678 (45.1) 43.8-46.5
Rarely 1,187 (14.6) 13.7-155
Sometimes 1,827 (23.8) 22.6-24.9
Sex
Male 3,888 (53.2) 51.9-545
Female 4,180 (46.8) 455-48.1
Age group
18-24 1,082 (7.2) 6.7-7.7
25-39 2,857 (34.7) 33.5-36.0
40 - 54 2,046 (28.6) 27.4-29.9
55 or above 2,087 (29.4) 28.2 - 30.6
Race/ethnicity
Hispanic 1,130 (13.0) 12.1-13.9
Non-Hispanic black 1,258 (13.9) 13.0-14.7
Non-Hispanic other? 580 (5.8) 5.2-6.5
Non-Hispanic white 4,962 (67.4) 66.1 - 68.6
Education
Less than high school 2,402 (28.2) 27.0-29.3
High school graduate 2,100 (29.8) 28.5-31.1
Some college or associate degree 2,697 (31.3) 30.1-325
Bachelor’s degree or above 827 (10.8) 10.0-11.7
Health professionals advise to quit
Yes 3,171 (39.8) 38.6-411
No 4,875 (60.2) 58.9-614
Health insurance coverage
Yes 6,183 (78.5) 77.4-795
No 1,818 (21.5) 20.5-22.6
Sexual orientation
Straight/Heterosexual 7,051 (90.5) 89.7-91.2
Gay, Leshian, Bisexual or Other 915 (9.5) 8.8-10.3
Past 12-month e-cigarette use
Yes 2,741 (30.2) 29.1-314
No 5,328 (69.8) 68.6 - 70.9
Past 12-month other tobacco use
Yes 2,818 (31.9) 30.7-33.1
No 5,229 (68.1) 66.9 - 69.3
Comprehensive smoke-free air policy
Yes 3,818 (45.7) 44.4-47.0
No 4,254 (54.3) 53.0 - 55.6
State cigarette tax 8,072 (1.71) 1.68-1.75
Outcomes
Intend to quit within 12 months
Yes 4,117 (52.6) 51.3-54.0
No 3,720 (47.4) 46.0 - 48.7

Past 12-month serious quit attempt

42



Yes 2,295 (27.7) 26.5-28.9

No 5,752 (72.3) 71.1-735
Past 12-month times of serious quit attempts

None 5,752 (72.3) 71.1-735

1 time 507 (6.0) 54-6.6

2-3 times 1,121 (13.3) 12.4-14.2

4 times and more 664 (8.4) 7.7-9.2

& Non-Hispanic other included non-Hispanic American Indian or Alaska Native, Asian Indian, Chinese, Filipino,

43

Japanese, Korean, Vietnamese, other Asian, Native Hawaiian, Guamanian or Chamorro, Samoan, and other Pacific

Islanders.



Table 2.2. Bivariate associations between frequent Tips exposure and covariates among current established cigarette

smokers, PATH study Wave 5.

Frequent Tips Exposure
Covariates Yes (n=1,325) No (n=6,701) p-value
n (%/mean) 95% CI n (%/mean) 95% ClI
Sex
Male 511 (13.3) 12.1-14.6 | 3,348(86.7) | 85.4-87.9 <0.001
Female 814 (20.2) 18.8-21.8 | 3,349(79.8) | 78.2-81.2 '
Age group
18- 24 139 (12.5) 10.4-149 | 935(87.5) | 85.1-89.6
25-39 390 (13.2) 11.8-14.8 | 2,453 (86.8) | 85.2-88.2 <0.001
40-54 380 (17.6) 15.8-19.6 | 1,654 (82.4) | 80.4-84.2 '
55 or above 416 (20.3) 18.3-22.4 | 1,659 (79.7) | 77.6-81.7
Race/ethnicity
Hispanic 131 (11.5) 9.3-142 993 (88.5) | 85.8-90.7
Non-Hispanic Black 293 (23.9) 21.2-26.7 951 (76.1) 73.3-78.8 <0.001
Non-Hispanic Other 82 (11.9) 8.9-15.6 490 (88.1) 84.4-91.1 '
Non-Hispanic White 801 (16.5) 15.4-178 | 4,144 (83.5) | 82.2-84.6
Education
Less than high school 366 (15.4) 13.7-17.3 | 2,022 (84.6) | 82.7-86.3
High school graduate 364 (18.1) 16.2-20.2 | 1,730(81.9) | 79.8-83.8 0.16
Some college or associate degree 464 (16.5) 15.0-18.2 | 2,229 (83.5) | 81.8-85.0 '
Bachelor's degree or above 127 (15.1) 12.4-18.3 697 (84.9) 81.7-87.6
Sexual orientation
Straight/Heterosexual 1,182 (16.9) | 15.9-18.0 | 5,851 (83.1) | 82.0-84.1 0.01
Gay, Lesbian, Bisexual or Other 130 (12.9) 10.6-156 | 778(87.1) | 84.4-894 '
Health professionals advise to quit
Yes 681 (22.4) | 20.7-24.1 | 2,484 (77.6) | 75.9-79.3 <0.001
No 643 (12.6) 11.5-13.8 | 4,208 (87.4) | 86.2-88.5 '
Health insurance coverage
Yes 1,072 (17.4) | 16.3-18.6 | 5,095 (82.6) | 81.4-83.7 <0.001
No 245 (13.4) 11.7-154 | 1,561 (86.6) | 84.6-88.3 '
Past-12-month e-cigarette use
Yes 442 (16.4) 153-17.7 | 2,285(83.6) | 82.3-84.7 0.81
No 833 (16.7) 15.1-185 | 4,415(83.3) | 81.5-84.9 '
Past-12-month other tobacco use
Yes 456 (16.7) | 155-18.0 | 2,342 (83.3) | 82.0-84.5 0.54
No 865 (16.1) 145-178 | 4,341(83.9) | 82.2-855 '
Comprehensive smoke-free air policy
Yes 583 (15.4) 141-16.8 | 3,212 (84.6) | 83.2-85.9 0.04
No 742 (17.5) 16.1-189 | 3,489(82.5) | 81.1-83.9 '
State cigarette tax 1,325(1.69) | 1.62-1.76 | 6,701 (1.72) | 1.68 -1.75 0.57




Table 2.3. Bivariate associations between Tips exposure and each outcome among current established cigarette smokers, PATH study Wave 5.

Frequent Tips Exposure
Yes (n=1,325) No (n=6,701) p-value
Outcomes No. (%) 95% ClI No. (%) 95% ClI
Intend to guit within 12 months
Yes 759 (59.4) 56.1 - 62.6 3,403 (51.5) 50.0 - 53.0 <0001
No 527 (40.6) 37.4-439 3,165 (48.5) 47.0-50.0 '
Past 12-month serious quit attempt
Yes 444 (33.2) 30.3-36.2 1,840 (26.7) 25.4-28.0 <0001
No 881 (66.8) 63.8 - 69.7 4,839 (73.3) 72.0-74.6 '
Past 12-month times of serious guit attempt
None 881 (66.8) 63.8 - 69.7 4,839 (73.3) 72.0-74.6
1time 101 (7.9 6.4-9.7 405 (5.7) 51-6.3 <0001
2-3 times 218 (15.2) 13.2-17.6 896 (13.0) 12.0-14.0 '
4 times and more 125 (10.1) 8.3-12.2 536 (8.1) 7.3-8.9
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Table 2.4. Results of multivariate regressions between Tips exposure and smoking cessation behaviors, PATH study

Wave 5.

Intention to quit in 12

Past 12-month serious

Past 12-month times of

(nrr;c;n;gsz) quit attempt (n=7,697) serlotﬁgu,ggast;empt
OR 95% ClI OR 95% ClI OR 95% ClI
Frequent past 12-month Tips exposure
Yes 1.25 1.07-1.46 1.26 1.08-1.47 1.24 1.06-1.44
No Ref Ref Ref
Sex
Male 0.92 0.81-1.03 0.96 0.84-1.09 0.97 0.85-1.10
Female Ref Ref Ref
Age group
18-24 1.20 0.98 - 1.47 1.28 1.03-1.59 1.27 1.03 - 1.56
25-39 1.23 1.05-1.43 1.05 0.89-1.24 1.04 0.88 - 1.22
40 - 54 1.17 1.00-1.37 0.84 0.71-0.99 0.84 0.71-1.00
55 or above Ref Ref Ref
Race/ethnicity
Hispanic 1.34 1.11-1.60 1.39 1.13-1.70 1.44 1.17-1.78
Non-Hispanic Black 1.99 1.69-2.34 1.40 1.19-1.65 1.43 1.22-1.68
Non-Hispanic Other 1.14 0.89 - 1.47 1.12 0.85-1.47 1.10 0.84-1.43
Non-Hispanic White Ref Ref Ref
Education
Less than high school 0.67 0.55-0.82 0.83 0.67-1.03 0.82 0.66 - 1.01
High school graduate 0.65 0.53-0.80 0.91 0.73-1.13 0.91 0.73-1.13
Some college or associate degree 0.85 0.69 - 1.03 0.96 0.79-1.18 0.95 0.78-1.16
Bachelor's degree or above Ref Ref Ref
Sexual orientation
Straight/Heterosexual Ref Ref Ref
Gay, Leshian, Bisexual or Other 0.89 0.73-1.07 1.19 0.96-1.46 1.20 0.98 -1.47
Health professionals advise to quit
Yes 1.74 1.55-1.97 1.79 1.57-2.03 1.75 1.54-1.99
No Ref Ref Ref
Health insurance coverage
Yes 1.03 0.89-1.18 1.27 1.08-1.49 1.27 1.08 - 1.50
No Ref Ref Ref
Past 12-month e-cigarette use
Yes 1.17 1.03-1.33 1.37 1.19-1.58 1.37 1.19 - 1.56
No Ref Ref Ref
Past 12-month other tobacco use
Yes 0.73 0.64 - 0.83 0.95 0.82-1.10 0.94 0.81-1.08
No Ref Ref Ref
State cigarette tax 1.01 0.95-1.08 1.03 0.96-1.10 1.02 0.95-1.09
Comprehensive smoke-free air policy
Yes 1.20 1.05-1.37 1.05 091-121 1.08 0.94-124
No Ref Ref Ref




Table 2.5. Results of multivariate regressions between ever exposure to the Tips campaign and smoking cessation
behaviors, PATH study Wave 5.

Intention to quit in Past-12-month Past 12-month times
12 months serious quit attempt of serious quit
(n=7,562) (n=7,697) attempt (n=7,695)
OR 95% ClI OR 95% ClI OR 95% ClI
Past-12-month Tips exposure
Ever 1.16 | 1.03-130 | 096 | 0.85-1.09 | 0.98 | 0.86-1.10
Never Ref Ref Ref
Sex
Male 091 | 0.81-102 | 094 | 0.83-1.07 | 0.95 | 0.84-1.08
Female Ref Ref Ref
Age group
18-24 120 | 098-147 | 125 | 1.01-156 | 1.25 | 1.01-1.54
25-39 123 | 1.06-144 | 104 | 0.88-122 | 1.03 | 0.87-1.20
40 - 54 1.17 | 1.00-137 | 0.83 | 0.70-0.99 | 0.84 | 0.71-1.00
55 or above Ref Ref Ref
Race/ethnicity
Hispanic 135 | 1.13-162 | 137 | 1.12-168 | 143 | 1.16-1.76
Non-Hispanic Black 201 | 1.71-236 | 142 | 1.21-167 | 145 | 1.23-1.71
Non-Hispanic Other 115 | 0.89-148 | 111 | 0.84-145 | 1.09 | 0.84-1.42
Non-Hispanic White Ref Ref Ref
Education
Less than high school 0.67 | 055-0.83 | 0.84 | 0.68-1.03 | 0.82 | 0.67-1.01
High school graduate 064 | 053-0.80 | 092 | 0.74-1.14 | 091 | 0.73-1.14
Some college or associate degree 0.84 | 069-103 | 097 | 0.79-1.19 | 095 | 0.78-1.17
Bachelor's degree or above Ref Ref Ref
Sexual orientation
Straight/Heterosexual Ref Ref Ref
Gay, Leshian, Bisexual or Other 0.89 | 0.73-1.07 | 117 | 0.95-144 | 1.19 | 0.97-1.46
Health professionals advise to quit
Yes 175 | 155-198 | 182 | 1.60-2.08 | 1.78 | 1.57-2.03
No Ref Ref Ref
Health insurance coverage
Yes 1.02 | 0.89-1.18 | 1.27 | 1.08-150 | 1.28 | 1.08-1.50
No Ref Ref Ref
Past-12-month e-cigarette use
Yes 118 | 1.03-134 | 138 | 1.20-159 | 1.37 | 1.20-157
No Ref Ref Ref
Past-12-month other tobacco use
Yes 0.73 | 0.64-0.84 | 095 | 0.83-1.10 | 0.94 | 0.82-1.08
No Ref Ref Ref
State cigarette tax 101 | 095-1.08 | 1.03 | 0.96-1.10 | 1.02 | 0.95-1.09
Comprehensive smoke-free air policy
Yes 120 | 1.05-137 | 105 | 091-121 | 1.07 | 0.93-1.23
No Ref Ref Ref




Table 2.6. Results of multivariate regressions between frequent Tips exposure and smoking cessation behaviors,

with interaction between Tips exposure and sexual minority status, PATH study Wave 5.
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Intention to quit in

Past-12-month

Past-12-month times

12 months serious quit attempt | of serious quit attempt
(n=7,562) n=7,697) (n=7,695)
OR 95% ClI OR 95% ClI OR 95% ClI
Frequent past-12-month Tips exposure
Yes 131 | 111-154 | 1.35 1.14-1.59 1.33 1.13-1.56
No Ref Ref Ref
Sexual orientation
Straight/Heterosexual Ref Ref Ref
Gay, Leshian, Bisexual or Other 095 | 0.77-1.17 | 1.33 1.06 - 1.66 1.35 1.09-1.68
Tips exposure * Sexual minority status
Frequent * sexual minority 0.58 | 0.36-0.96 | 0.41 0.24-0.70 0.40 0.24 - 0.67
Others Ref Ref Ref
Sex
Male 092 | 0.81-1.03 | 0.96 0.84-1.09 0.97 0.85-1.10
Female Ref Ref Ref
Age group
18-24 120 | 0.98-147 | 1.28 1.03-1.59 1.27 1.03-1.57
25-39 123 | 1.05-144 | 1.06 0.90-1.25 1.04 0.89-1.23
40 - 54 117 | 1.00-1.37 | 0.84 0.71-0.99 0.85 0.71-1.00
55 or above Ref Ref Ref
Race/ethnicity
Hispanic 133 | 1.11-160 | 1.38 1.13-1.70 1.44 1.17-1.78
Non-Hispanic Black 199 | 1.69-234 | 140 1.19-1.65 1.43 1.22-1.68
Non-Hispanic Other 115 | 0.89-147 | 1.13 0.86 - 1.48 1.10 0.85-1.44
Non-Hispanic White Ref Ref Ref
Education
Less than high school 0.67 | 055-0.82 | 0.83 0.67 - 1.03 0.82 0.67-1.01
High school graduate 0.65 | 0.53-0.80 | 0.91 0.73-1.13 0.91 0.73-1.13
Some college or associate degree 0.85 | 0.69-1.03 | 0.96 0.79-1.18 0.95 0.78-1.16
Bachelor's degree or above Ref Ref Ref
Health professionals advise to quit
Yes 174 | 154-197 | 1.78 1.57 - 2.03 1.75 1.54-1.99
No Ref Ref Ref
Health insurance coverage
Yes 1.03 | 0.89-1.18 | 1.27 1.08-1.49 1.28 1.08-1.50
No Ref Ref Ref
Past-12-month e-cigarette use
Yes 117 | 1.03-1.33 | 1.37 1.19-1.58 1.37 1.19-157
No Ref Ref Ref
Past-12-month other tobacco use
Yes 0.74 | 0.65-0.84 | 0.96 0.83-1.11 0.94 0.82-1.09
No Ref Ref Ref
State cigarette tax 1.01 | 0.95-1.08 | 1.03 0.96-1.10 1.02 0.95-1.09
Comprehensive smoke-free air policy
Yes 120 | 1.05-1.37 | 1.06 0.92-1.22 1.08 0.94-125
No Ref Ref Ref
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Table 2.7. Results of subgroup analysis? of the association between Tips exposure and cigarette cessation behaviors

among heterosexual smokers and sexual minority smokers.

Heterosexual smokers

Sexual minoritized

Outcomes n=7,051) smokers (n=915)
OR 95% ClI OR 95% ClI

Intend to quit within 12 months 1.29 1.10-1.53 0.82 0.52-1.30

Past 12-month serious quit attempt 1.34 1.13-1.58 0.65 0.39 - 1.07
1.32 1.12-154 0.62 0.38-1.00

Past 12-month times of serious quit attempt

2 Subgroup analysis used independent regression models for both groups, controlling for sex, age, race/ethnicity,
education, health professionals advise to quit, health insurance coverage, e-cigarette use, other tobacco use, and

state-level cigarette tax and comprehensive smoke-free policy.
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Chapters 3: Study Two

The short-term and long-term association between receiving cigarette discounts/coupons

and cigarette smoking cessation among US adult smokers who have intention to quit.

Abstract

Objective: To examine the association between receipt of cigarette discounts/coupons and
smoking cessation among US adult cigarette smokers with intention to quit.

Methods: Data were from the Population Assessment of Tobacco and Health (PATH) study
Wave 3 (Oct. 2015-Oct. 2016), Wave 4 (Dec. 2016-Jan. 2018), and Wave 5 (Dec. 2018-Nov.
2019) surveys. Exposure was self-reported past-12-month receipt of cigarette discounts/coupons
at baseline, and outcome was self-reported completely quitting cigarette smoking at follow-up.
Two sets of analyses were conducted using Wave 3-4 (N=3,707) and Wave 4-5 (N=6,251) data
to examine both short-term and longer-term associations between exposure and outcome among
current established cigarette smokers with intention to quit completely (within 1 year for Wave
3-4 data) at baseline. Specifically, Wave 4 was used as the 1-year follow-up of Wave 3, and
Wave 5 was used as the 2-year follow-up of Wave 4. Baseline single-wave weights were applied,
and multivariate logistic regressions were used to estimate the adjusted associations.

Results: Established cigarette smokers who received cigarette discounts/coupons at baseline were
less likely to quit completely at 1-year follow-up (aOR=0.66, 95% CI: 0.48-0.90) and at 2-year
follow-up (aOR=0.74, 95% CI: 0.61-0.90). Baseline receipt of discounts/coupons for non-
cigarette tobacco products were not consistently associated with cigarette smoking cessation at
follow-ups. Non-Hispanic blacks, smokers who were more cigarette dependent, and smokers

with lower levels of education were less likely to quit completely at follow-ups.



Conclusions: Receipt of cigarette discounts/coupons was associated with reduced likelihood of

successful quitting. Policies restricting cigarette coupons may help smokers quit.

51



52

1. Introduction

Price-reducing strategies, such as price discounts and coupons, are heavily used by cigarette
companies to market their products in the US. In 2019, the four major US cigarette companies
spent $7.62 billion on cigarette advertising and promotion, with 86.7% on price discounts paid to
retailers and wholesalers, 6.7% on promotional allowance paid to retailers and wholesalers, and
3.0% on coupons.! Internal documents from cigarette manufactures showed that these price-
reducing strategies were designed to build relationships with new/existing/returning customers,
offset increased cigarette tax, and influence individuals’ smoking behaviors.?? Previous studies
demonstrated that cigarette prices are significantly associated with smoking behaviors,*® and
price-minimizing strategies are used by many smokers.”®

Although the majority (more than 90%) of cigarette marketing expenditures were paid to
retailers and wholesalers in the US,? receipt of cigarette discounts/coupons may also have a
significant impact on smoking behaviors since these strategies directly target existing/potential
smokers.>'2 Major cigarette companies spent approximately $300 million sending out coupons
annually in the past ten years,! as such, the prevalence of exposure to these coupons was high. A
previous study using nationally representative data from the Population Assessment of Tobacco
and Health (PATH) study showed that 10.7% of never smokers and 37.1% of current smokers
reported receiving direct mail/email tobacco discounts/coupons in the past 6 months in
2013/2014.° Data from a representative sample of adult smokers in Minnesota showed that about
half of these smokers (49.4%) reported receiving cigarette discounts/coupons, and more than
80% of those who received these coupons redeemed them in the past 12 months in 2008/2009.!
Previous studies documented that receipt of tobacco discounts/coupons encouraged and sustained

cigarette smoking behaviors.®*? For example, Choi et al. (2019) used the PATH study Wave 1-2



53

data and found that among US adults, receipt of direct mail/email tobacco discounts/coupons at
baseline was prospectively associated with advances in cigarette smoking stages at 12-month
follow-up, i.e., smoking initiation among never smokers, progressing to established smokers
among experimental smokers, progressing to daily smokers among non-daily smokers, etc.’

It is estimated that more than 34 million adults are currently smoking cigarettes in the US.1314
More than two-thirds (68.0% in 2015) of them have intention to quit; however, only less than
10% (7.5% in 2018) successfully quit smoking each year.*>® Previous studies indicated that
receipt of tobacco discounts/coupons may be a factor that impeded successful smoking cessation
among US cigarette smokers.®*! For example, Choi et al. (2019) found that baseline receipt of
direct mail/email tobacco discounts/coupons was negatively associated with smoking cessation
>6 months at 1-year follow-up among baseline adult current smokers in the US.° However, this
study did not distinguish receipt of discounts/coupons for cigarettes from those for other non-
cigarette tobacco products, and only captured discount/coupon receipt from specific channels
(direct mail/email).® Although studies using survey data suggest that cigarette smoking was
positively associated with other forms of tobacco use,*”® there is some evidence based on
tobacco product sales data and household purchase data that indicates a potential substitution
relationship between cigarettes and other tobacco products.'®?! Given this, we hypothesized that
receipt of cigarette discounts/coupons would be negatively associated with smoking cessation,
however, receipt of discounts/coupons for other non-cigarette tobacco products would not be
negatively associated with cigarette smoking cessation.

Additionally, previous studies primarily focused on all smokers, regardless of their intentions to
quit.>1! It is conceivable that the extent to which receipt of cigarette discounts/coupons

influences decisions to quit may be stronger for those with intentions to quit than those without.
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In addition, previous studies relied mostly on regional data or data collected from population
subgroups.’®™ To the best of our knowledge, no published studies have examined how
discount/coupon receipt is associated with cigarette smoking cessation among smokers with
intention to quit using nationally representative sample. Previous studies also failed to control for
important factors associated with smoking cessation, such as strength of intention to quit, level of
cigarette dependence, mental health conditions, use of other tobacco products, and tobacco-
control policies, all of which have been found to be associated with smoking cessation.>??
Furthermore, previous studies focused primarily on the short-term (6-month or 1-year)
association between receiving tobacco coupons and smoking cessation, and did not examine
whether such relationship could be sustained in a longer follow-up period.

Our study aims to fill these critical research gaps. Specifically, we analyzed data from the PATH
study Adult Cohort to examine, among current established cigarette smokers with intention to
quit at baseline, (1) the short-term (1-year) and longer-term (2-year) associations between
baseline receipt of cigarette discounts/coupons and smoking cessation at follow-ups; and (2) the
corresponding associations between receipt of discounts/coupons for other non-cigarette tobacco
products and cigarette smoking cessation; after controlling for socio-demographic factors,
strength of intention to quit, cigarette dependence, mental health conditions, use of other tobacco

products, and state-level cigarette tax and smoke-free air policies.

2. Methods

2.1. Data and study sample
This study used data from the restricted-use files of the PATH study Adult Cohort Wave 3
survey (October 2015 to October 2016), Wave 4 survey (December 2016 to January 2018), and

Wave 5 survey (December 2018 to November 2019).2® The PATH study is a large-scale, on-
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going cohort study representative of the non-institutionalized US population.? The study design,
sampling strategies, and guidance to use the restricted-use files can be found elsewhere.?*?* The
PATH study data collection was conducted by Westat and approved by the Westat Institutional
Review Board. Written consents were obtained from all participants. Wave 4 was used as the 1-
year follow-up of Wave 3 to examine the short-term association, and Wave 5 was used as the 2-
year follow-up of Wave 4 to examine the longer-term association.?®>?® The study sample was
current established cigarette smokers with intention to quit completely within 1 year at baseline
for Wave 3-4 data (N=3,707), and current established cigarette smokers with intention to quit
completely at baseline for Wave 4-5 data (N=6,251). Current established cigarette smoker were
defined as adults (18 years old and above) who had smoked 100 or more sticks of cigarettes in
their lifetime and currently smoked cigarettes every day or some days at the time of the survey.
Proportions of observations with missing values were low in the PATH study (<5% for
univariate analysis, and <10% for regression analysis). Pair-wise deletion was used to deal with
missing data.?” This secondary data analysis of the PATH study was exempt from ethical review
by the Georgia State University Institutional Review Board because the data were de-identified.
This study followed the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) reporting guideline.

2.2. Measures

The primary exposure variable was self-reported receipt of cigarette discounts/coupons in the
past 12 months at baseline. In the PATH study, respondents were asked “In the past 12 months,
have you received discounts or coupons for cigarettes?” Those who reported “Yes” were coded
as receiving cigarette discounts/coupons. Participants who refused to answer or did not know

were coded as missing. The outcome was self-reported completely quit smoking at follow-up.
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Other baseline covariates were receipt of discounts/coupons for e-cigarettes, cigars, or other
tobacco products, strength of intention to quit (intended to quit completely in the next 7 days/30
days/6 months, within 1 year, and more than 1 year for Wave 4-5 data), time to first cigarette
after waking up (more than 60 minutes, 31-60 minutes, 6-30 minutes, and within 5 minutes),
biological sex (male and female), age groups (18-24 years, 25-39 years, 40-54 years, and 55
years and above), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and non-
Hispanic other), level of education (less than high school, high school graduate, some college or
associate degree, and bachelor’s degree and above), annual household income (less than $25,000,
$25,000-$74,999, and $75,000 and above), sexual minority status (heterosexual/straight and
sexual minoritized), severity of internalizing and externalizing mental health problems (low,
moderate, and high), current established use of e-cigarettes, cigars, or other tobacco products,
and state-level cigarette tax (excise tax per pack in dollars) and comprehensive smoke-free air
policies.

The PATH study included screening questions, four for internalizing symptoms and seven for
externalizing symptoms, to measure participants’ mental health conditions. This study followed
the approach from previous studies to sum up the scores for having past 12-month mental health
problems and categorize the severity level to low (0-1), moderate (2-3), and high (4 for
internalizing problems, and 4-7 for externalizing problems).?6282° Current established use of a
tobacco product other than cigarette was defined as having ever used this product fairly regularly
and currently used it every day or some days at the time of the survey. Data on state cigarette tax
and comprehensive smoke-free air policies were extracted from the CDC’s State Tobacco

Activities Tracking and Evaluation (STATE) System and merged to the PATH dataset using
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respondents’ state identifiers in the restricted-use files.3° Having comprehensive smoke-free air
policies was defined as prohibiting smoking in workplaces, restaurants, and bars.

2.3. Analysis

Data management and analysis were conducted using Stata 16.1. Two sets of analyses were
conducted for this study. Wave 3-4 data were used to estimate the short-term association, and
Wave 4-5 data were used to estimate the longer-term association between baseline receipt of
cigarette discounts/coupons and cigarette smoking cessation at follow-up. Baseline single-wave
weights were applied to account for the complex sampling strategies and generate nationally
representative estimates.? Bivariate associations between receipt of cigarette discounts/coupons
and covariates, as well as bivariate associations between smoking cessation at follow-up and
baseline characteristics (exposure and covariates), were reported. Multivariate logistic
regressions were used to estimate the one-year and two-year associates between receipt of

cigarette discounts/coupons and the outcome, controlling for covariates.

3. Results

Table 3.1 presented the descriptive statistics for variables used in this study. Among current
established cigarette smokers who intended to quit completely within 1 year at Wave 3, 36.2%
(95% CI: 34.5%-38.1%) received cigarette discounts/coupons in the past 12 months, and 4.1%,
0.7%, and 3.5% reported receiving discounts/coupons for e-cigarettes, cigars, and other tobacco
products, respectively. There were 51.4% of them were men, 65.5% were non-Hispanic whites,
12.3% had bachelor’s degree or above, 47.0% had annual household income less than $25,000,
7.7% were sexual minoritized individuals, and 12.8% were current established e-cigarette users.
There were 11.7% (95% CI: 10.3%-13.1%) of them reported completely quit smoking at 1-year

follow-up. Among current established cigarette smokers with intention to quit at Wave 4, 43.8%
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(95% CI: 42.4%-45.3%) received cigarette discounts/coupons in the past 12 months, and 5.3%,
0.8%, and 4.6% reported receiving discounts/coupons for e-cigarettes, cigars, and other tobacco
products, respectively. There were 14.7% (95% CI: 13.7%-15.8%) of them reported completely
quit smoking at 2-year follow-up.

Bivariate associations between baseline receipt of cigarette discounts/coupons and other
variables were presented in Table 3.2. Respondents who reported completely quit smoking at
follow-ups were less likely to have received cigarette discounts/coupons at baseline (25.7%, 95%
Cl: 21.0%-31.0% vs. 37.6%, 95% CI: 35.7%-31.0%, p=0.0001 for 1-year follow-up; and 35.4%,
95% CI: 31.7%-39.2% vs. 45.3%, 95% CI: 43.7%-46.9%, p=0.0000 for 2-year follow-up).
Additionally, cigarette discount/coupon receipt was significantly associated with receipt of
discounts/coupons for other tobacco products, strength of intention to quit, time to first cigarette
after waking up, sex, age, race/ethnicity, sexual minority status, mental health conditions, and
state cigarette tax at baseline (p<0.05 for both sets of analysis). Receipt of cigarette
discounts/coupons was not significantly associated with current established use of e-cigarettes,
cigars, and other tobacco products at baseline.

Table 3.3 showed the bivariate associations between smoking cessation at follow-ups and
baseline characteristics. Respondents who received cigarette discounts/coupons at baseline were
less likely to report completely quit smoking at follow-ups (8.3%, 95% ClI: 6.8%-10.1% vs.
13.6%, 95% CI: 11.8%-15.7%, p=0.0001 for 1-year follow-up; and 11.9%, 95% CI: 10.5%-
13.5% vs. 16.9%, 95% CI: 15.5%-18.5%, p=0.0000 for 2-year follow-up). Baseline receipt of
discounts/coupons for e-cigarettes, cigars, and other tobacco products were not significantly
associated with smoking cessation at follow-ups (p>0.05). Bivariate associations showed that

smoking cessation was also significantly associated with strength of intention to quit, time to
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first cigarette after waking up, age groups, level of education, annual household income, and
current established e-cigarette use (p<0.05 for both 1-year follow-up and 2-year follow-up).
Adjusted associations between smoking cessation and receipt of discounts/coupons for cigarettes
were shown in Table 3.4. After controlling for other covariates, cigarette smokers with intention
to quit who received discounts/coupons for cigarettes in the past 12 months at baseline were less
likely to quit smoking completely at 1-year follow-up (aOR=0.66, 95% CI: 0.48-0.90) and at 2-
year follow-up (aOR=0.74, 95% CI: 0.61-0.90). Baseline receipt of discounts/coupons for e-
cigarettes, cigars, and other tobacco products were not significantly associated with cigarette
smoking cessation at follow-ups, except that respondents who reported receipt of
discounts/coupons for other tobacco products were less likely to quit cigarette smoking
completely at two-year follow-up (aOR=0.52, 95% CI: 0.32-0.83).

Compared with those who planned to quit completely in a longer time (within 1 year for 1-year
follow-up, and more than 1 year for 2-year follow-up), respondents who intended to quit in the
next 7 days/30 days/6 months were more likely to quit completely at follow-ups (for 1-year
follow-up: aOR=2.94, 95% ClI: 1.84-4.69; aOR=1.86, 95% CI: 1.21-2.87; and aOR=1.62, 95%
Cl: 1.15-2.30, respectively; for 2-year follow-up: aOR=3.16, 95% CI: 2.25-4.42; aOR=1.83,
95% CI: 1.34-2.50; and aOR=1.58, 95% CI: 1.20-2.07, respectively). Respondents who smoked
the first cigarette in a shorter time (within 5 minutes and 6-30 minutes) after waking up were less
likely to quit completely at follow-ups compared with their counterparts who smoked the first
cigarette more than 60 minutes after waking up (for 1-year follow-up: aOR=0.59, 95% CI: 0.38-
0.91; and aOR=0.52, 95% CI: 0.37-0.73, respectively; for 2-year follow-up: aOR=0.44, 95% CI.

0.33-0.59; and aOR=0.48, 95% CI: 0.38-0.60, respectively).



60

Non-Hispanic black smokers were less likely to quit completely compared with non-Hispanic
white smokers (aOR=0.65, 95% CI: 0.45-0.96 for 1-year follow-up; and aOR=0.55, 95% ClI:
0.41-0.74 for 2-year follow-up). Smokers with lower levels of education (less than high school
and high school graduate) were less likely to quit completely at follow-ups compared with
smokers who had a bachelor’s degree and above (for 1-year follow-up: aOR=0.38, 95% CI: 0.23-
0.62; and aOR=0.45, 95% CI: 0.28-0.72, respectively; for 2-year follow-up: aOR=0.61, 95% CI:
0.45-0.83; and aOR=0.60, 95% CI: 0.43-0.82, respectively). Smoking cessation was not
significantly associated with respondents’ sex, annual household income levels, and sexual
minority status. Smokers with moderate or high severity of externalizing mental health problems
were more likely to quit compared with smokers with low severity of externalizing problems for
1-year follow-up, but this relationship was not significant for 2-year follow-up. Baseline current
established use of e-cigarettes and other tobacco products were not significantly associated with
cigarette smoking cessation at follow-ups. Respondents who reported current established cigar
use at baseline were more likely to report completely quit cigarette smoking at two-year follow-
up (aOR=1.45, 95% CI: 1.08-1.95). Respondents living in states with comprehensive smoke-free
policies were more likely to report completely quit smoking at two-year follow-up (aOR=1.23,

95% CI: 1.00-1.52).

4. Discussion

To our best knowledge, this is the first study using nationally representative data to investigate
the longitudinal association between receipt of cigarette discounts/coupons at baseline and
smoking cessation at 1-year and 2-year follow-ups among baseline current established cigarette
smokers with intention to quit in the US. Unlike previous studies in this line of research, our

study controlled for a wide variety of covariates that likely influence smoking cessation
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outcomes, including receiving discount/coupons for other tobacco products, strength of intention
to quit (measured as time frame planned to quit), level of cigarette dependence (measured as first
cigarette after waking up), mental health conditions, use of other tobacco products, and state-
level cigarette tax and comprehensive smoke-free policies.

This study found that among baseline established cigarette smokers with intention to quit, those
who received cigarette discounts/coupons at baseline were significantly less likely to report
completely quit smoking at follow-up, and this association was sustained during a longer follow-
up period. Cigarette coupon redemption reduces the prices that smokers pay for cigarettes, and
lowering prices has been shown to discourage smokers from quitting.*"%> Our finding that
receipt of cigarette discounts/coupons was associated with unfavorable smoking cessation
outcomes strengthens this evidence and highlights the importance of the policies that
comprehensively regulating the pricing of tobacco products, including implementing minimum
price policies and restrictions on price promotions.3! Notably, we found that the effect sizes
between coupon receipt and smoking cessation in our study were comparable with those reported
in the previous studies looking at all smokers (with and without intention to quit). Specifically, in
our study, the aOR was 0.66 (95% CI: 0.48-0.90) for 1-year follow-up and 0.74 (95% CI: 0.61-
0.90) for 2-year follow-up. Choi et al. (2019) used the PATH Wave 1-2 data and found the aOR
between receiving tobacco direct mail/email discounts/coupons and smoking cessation was 0.71
(95% CI: 0.58-0.88) among current smokers at baseline.® Choi & Forster (2014) found that
receiving direct mailing cigarette discounts/coupons was associated with lower odds of smoking
cessation (aOR=0.51, 95% CI: 0.26-0.99) using longitudinal data collected from US Midwest
young adults.!® The fact that our estimated effect sizes are similar to those reported in Choi et al.

(2014 & 2019) is somewhat unexpected given our sample included only those who had
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intentions to quit. Several reasons may explain why the estimated effect sizes in our study were
not significantly larger than those in previous studies, including different data sources and
different measures for discount/coupon receipt. Of importance, our study controlled for more
potential confounders than previous studies did.

Consistent with our initial hypothesis, this study found that baseline receipt of discounts/coupons
for e-cigarettes, cigars and other tobacco products were not negatively associated with cigarette
smoking cessation, with the only exception being the significant negative association between
receipt of other tobacco product discounts/coupons and smoking cessation at 2-year follow-up.
In the current literature, the evidence on the impact of receiving discounts/coupons for non-
cigarette tobacco products (e.g., e-cigarettes, cigars) on specific product use is scarce. Even more
scarce is the evidence on the spillover effect of receiving such discounts/coupons on cross
product use. Previous studies have shown that among some poly/dual tobacco product users,
other tobacco products may be used as substitutes for cigarettes,?%?! j.e., when cigarette price
increases, use of other tobacco products would increase, and vice versa. Redemption of
coupons/discounts of non-cigarette tobacco products would reduce their prices and hence may
influence cigarette smoking. In our study, we found that receipt of coupons/discounts for other
tobacco products was not associated with cigarette smoking cessation. This is likely due to
several reasons: first, for non poly/dual users, receipt of coupons/discounts for non-cigarette
tobacco products may not have significant impact on their cigarette smoking behaviors. Second,
cigarette smokers may be less likely to redeem coupons/discounts for non-cigarette tobacco
products even after receiving them. Third, the impact of receiving discounts/coupons for non-
cigarette tobacco products may be more pronounced on reducing cigarette consumption than on

smoking cessation.
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This study found that baseline established use of e-cigarettes and other tobacco products were
not significantly associated with smoking cessation at follow-ups. Existing literature documented
use of e-cigarettes or smokeless tobacco products as smoking cessation aids among smokers who
intended to quit.?>*>%¢ However, current evidence on the effectiveness of e-cigarettes and
smokeless tobacco products as cessation tools is still inconclusive. Most recent systematic
review and meta-analysis showed weak evidence for the use of snus for smoking cessation.®” In
addition, although several randomized controlled trials showed that e-cigarette use may be
associated with better quitting outcomes compared with conventional cessation methods (e.g.,
use of NRTSs), use of e-cigarettes was not found to be associated with increased smoking
cessation in many observational studies conducted among adult populations.®® Our results did not
support the hypothesis that use of e-cigarettes or smokeless tobacco products is associated with
increased cigarette smoking cessation.

Our study also revealed some important findings regarding the correlation of smoking cessation
with other covariates. First, in agreement with the theory of reasoned action and the theory of
planned behavior,3%4° this study found that smoking cessation was significantly associated with
strength of intention to quit, suggesting the necessity of intervention programs to increase quit
intentions. Second, consistent with previous studies,® this study also found that smoking
cessation was significantly associated with levels of cigarette dependence, suggesting that
smoking cessation interventions and services targeting at heavy smokers are needed. Third,
contrary to the findings of existing studies that showed quit ratio increased with age,® our study
found that smoking cessation was generally not associated with age groups, which may because
we only included smokers with intention to quit and controlled for strength of intention to quit

and level of cigarette dependence in this study. Fourth, this study found that smoking cessation
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was not associated with annual household income level, but significantly associated with
race/ethnicity and education level. This finding suggests that being racial minorities and
receiving less education were more significant barriers to successful smoking cessation. More
targeted efforts are needed for non-Hispanic blacks and smokers with lower levels of education.
This study has several important policy implications. Our findings, in the context of what has
been reported in previous studies,®*? support the efforts and policies that restrict use of cigarette
discounts/coupons beyond existing policies that focusing on raising cigarette taxes. Previous
studies showed that raising cigarette taxes is one of the most effective policies to combat
cigarette smoking.**4> However, in response to the rising cigarette taxes, cigarette companies in
the US employ aggressive price reducing strategy to cushion the effect of price increases on
existing and potential smokers, with distribution of coupons being an important component of
this strategy.* Strong coupon regulations have the potential to work in tandem with cigarette
taxes to effectively counter cigarette industry’s price-reducing strategies.®® It is noteworthy that
coupon regulations might encounter challenges on many grounds, particularly the legal
challenges brought by the tobacco industry under the dormant Commence Clause doctrine and
the First Amendment.*3# Therefore, compared with prohibiting distribution of these coupons, it
may be more feasible to prohibit redemption of cigarette coupons at retailers. There are already
states, such as New Jersey and New York, that have legally prohibited redemption of coupons on
tobacco products.*>® International evidence suggests that banning tobacco price promotions can
be effective in reducing smoking.*’ Future studies based on data collected from the US are
needed to evaluate the effectiveness of these coupon regulations.

This study is subject to limitations. First, measures used in this study were all self-reported,

which may induce recall bias and social desirability bias. Second, although this study used
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representative longitudinal data and provided strong evidence on the negative association
between cigarette coupon receipt and smoking cessation, the study design did not permit the
establishment of a causal relationship. Third, although we controlled for a wide variety of
covariates, there still might be other potential confounders, which were not adjusted for in our

analysis.

5. Conclusions

This study used nationally representative longitudinal data and established both short-term and
longer-term negative associations between baseline receipt of cigarettes discounts/coupons and
smoking cessation at follow-ups among baseline current established cigarette smokers with
intention to quit. Receipt of discounts/coupons for e-cigarette, cigars, and other tobacco products
at baseline were not consistently significantly associated with cigarette smoking cessation at
follow-ups. In addition, non-Hispanic black smokers, smokers who were more cigarette
dependent, and smokers with lower levels of education were found to be less likely to quit
smoking completely at follow-ups. Baseline established use of e-cigarettes, cigars, and other
tobacco products were not consistently statistically associated with cigarette smoking cessation
at follow-ups. Our study results suggest that implementing policies restricting use of coupons

may help smokers quit.
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Table 3.1. Descriptive statistics of study sample.
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Wave 3-4 (N=3,707)

Wave 4-5 (N=6,251)

Weighted % Weighted %
(Unweighted 95% ClI (Unweighted 95% ClI
Variables N) N)
Outcome at follow-up
Quit smoking
Yes 11.7 (400) 10.3-13.1 14.7 (935) 13.7-15.8
No 88.3(3,305) | 86.9-89.7 | 85.3(5,315) 84.2 - 86.3
Baseline characteristics
Receipt of cigarette discounts/coupons
Yes 36.2(1,368) | 34.5-38.1 | 43.8(2,746) 42.4-453
No 63.8(2,321) | 61.9-65.5 | 56.2(3,477) 54.7-57.6
Receipt of e-cigarette discounts/coupons
Yes 4.1 (153) 3.4-49 5.3 (339) 4.7-5.9
No 95.9(3,536) | 95.1-96.6 | 94.7 (5,884) 94.1-95.3
Receipt of cigar discounts/coupons
Yes 0.7 (25) 04-1.0 0.8 (63) 06-1.1
No 99.3(3,664) | 99.0-99.6 | 99.2(6,160) 98.9-99.4
Receipt of other tobacco discounts/coupons
Yes 3.5(128) 29-43 4.6 (282) 40-53
No 96.5(3,561) | 95.7-97.1 | 95.4(5,941) 94.7-96.0
Time frame planned to quit
In the next 7 days 9.9 (369) 8.8-11.1 7.3 (457) 6.6-8.2
In the next 30 days 15.7 (550) 14.3-17.2 10.4 (656) 95-114
In the next 6 months 26.6 (963) 24.9-28.3 | 18.8(1,142) 17.7-20.0
In next year 47.8(1,825) | 45.9-49.7 | 34.0(2,091) 32.7-355
More than one year 29.4(1,905) | 28.1-307
First cigarette after waking up
More than 60 minutes 27.7 (987) 25.9-295 | 25.1(1,577) 23.8-26.5
31-60 minutes 17.7 (644) 16.3-19.3 | 16.8(1,026) 15.7-18.0
6-30 minutes 34.6(1,305) | 32.8-36.4 | 36.3(2,267) 349-37.7
Within 5 minutes 20.0 (750) 18.6-21.6 | 21.7(1,356) 20.6 - 23.0
Biological sex
Male 51.4(1,764) | 49.5-53.3 | 52.2(2,980) 50.7 - 53.7
Female 48.6 (1,941) | 46.7-50.5 | 47.8(3,271) 46.3 -49.3
Age group
18-24 10.4 (594) 95-11.3 9.6 (1,035) 8.9-10.3
25-39 34.9(1,296) | 33.1-36.7 | 37.3(2,276) 35.9-38.7
40-54 29.7(1,008) | 27.9-315 | 29.0(1,619) 27.7-30.4
55 and above 25.1 (809) 23.4-26.8 | 24.1(1,321) 22.8-25.4

Race/ethnicity
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Non-Hispanic white 65.5(2,242) | 63.7-67.3 | 66.9(3,902) 65.6 - 68.3

Non-Hispanic black 16.4 (646) 15.2-17.8 | 14.8(1,023) 13.9-15.8

Hispanic 12.6 (498) 11.3-13.9 12.5 (850) 11.5-13.6

Non-Hispanic others 5.5 (256) 46-6.5 5.7 (476) 51-6.5
Education level

Less than high school 26.5(1,044) | 249-28.1 | 25.9(1,754) 24.7-27.2

High school graduate 25.2 (884) 23.5-26.9 | 28.5(1,547) 27.1-29.9

Some college or associate degree 36.0(1,358) | 34.2-37.9 | 34.3(2,287) 33.0-35.7

Bachelor's degree and above 12.3 (409) 11.0-13.7 11.2 (663) 10.3-12.2
Annual household income

Less than $25,000 47.0(1,791) | 45.0-48.9 | 44.8(2,920) 43.4-46.3

$25,000 - $74,999 36.8 (1,270) | 34.9-38.7 | 38.6(2,226) 37.1-40.0

$75,000 and above 16.2 (486) 14.7-17.8 16.6 (864) 15.4-17.9
Sexual minority status

Straight/heterosexual 92.3(3,340) | 91.3-93.2 | 91.5(5,556) 90.7 - 92.2

Sexual minorities 7.7 (329) 6.8-8.7 8.5 (642) 7.8-9.3
Severity of internalizing mental health problems

Low 54.2(1,895) | 52.3-56.1 | 51.0(2,992) 49.6-525

Moderate 22.7 (844) 21.2-244 | 23.6(1,502) 22.4-24.9

High 23.1(916) 21.5-24.7 | 25.4(1,715) 24.1-26.6
Severity of externalizing mental health problems

Low 61.9 (2,159) | 60.0-63.7 | 61.4(3,646) 60.0 - 62.8

Moderate 22.6 (846) 21.1-243 | 22.1(1,396) 20.9-23.3

High 15.5 (616) 142-16.9 | 16.5(1,118) 155-17.6
Current established e-cigarette use

Yes 12.8 (494) 11.6-14.0 9.9 (669) 9.1-10.8

No 87.2(3,201) | 86.0-88.4 | 90.1(5,579) 89.2-90.9
Current established cigar use

Yes 6.2 (263) 55-7.1 7.1 (496) 6.4-7.9

No 93.8(3,341) | 92.9-945 | 92.9 (5,748) 92.1-93.6
Current established other tobacco use

Yes 5.7 (240) 49-6.5 6.0 (400) 53-6.7

No 94.3(3,453) | 93.5-95.1 | 94.0(5,843) 93.3-94.7
State cigarette tax per pack ($, mean) 1.54(3,707) | 1.50-1.58 | 1.67(6,251) | 1.64-1.70
State comprehensive smoke-free policies

Yes 43.7 (1,674) | 419-456 | 47.2(3,038) 45.7 - 48.7

No 56.3 (2,033) | 54.4-58.1 | 52.8(3,213) 51.3-54.3




Table 3.2. Percentage of participants who received cigarette discounts/coupons at baseline
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Wave 3 -4 data

Wave 4-5 data

% 95% ClI p-value % 95% ClI p-value
Quit smoking at follow-up 0.0001 0.0000
Yes 25.7 | 21.0-31.0 35.4 31.7-39.2
No 376 | 35.7-39.6 45.3 43.7-46.9
Baseline characteristics
Receipt of e-cigarette discounts/coupons 0.0000 0.0000
Yes 78.7 | 70.8-85.0 84.9 80.1-88.7
No 344 | 32.6-36.3 415 40.1-43.1
Receipt of cigar discounts/coupons 0.0014 0.0000
Yes 69.3 | 47.5-84.9 76.3 61.9-86.4
No 36.0 | 34.2-37.9 43.6 42.1-45.0
Receipt of other tobacco discounts/coupons 0.0000 0.0000
Yes 822 | 73.0-88.8 82.5 74.7 - 88.2
No 346 | 32.8-364 41.9 40.5-434
Time frame planned to quit 0.0000 0.0134
In the next 7 days 24.1 195-294 36.0 30.5-41.9
In the next 30 days 334 | 28.9-383 40.6 36.1-45.3
In the next 6 months 33.6 30.1-37.2 43.0 39.6 -46.5
In next year 41.2 38.6 - 43.8 45,5 43.0-48.0
More than one year 455 42.9-48.1
First cigarette after waking up 0.0000 0.0000
More than 60 minutes 255 | 22.4-28.9 32.6 29.8 - 35.6
31-60 minutes 39.2 | 34.9-437 42.7 39.1-46.3
6-30 minutes 40.5 37.6-43.6 48.5 46.1-50.9
Within 5 minutes 420 | 37.9-46.1 50.7 47.6-53.8
Biological sex 0.0002 0.0000
Male 32.8 | 30.4-354 404 38.3-424
Female 39.8 37.2-42.4 47.6 455 -49.7
Age group 0.0000 0.0000
18-24 279 | 24.0-320 41.0 37.6-44.4
25-39 39.2 | 36.2-423 46.6 44.2-49.0
40-54 419 | 38.4-456 46.6 43.8-495
55 and above 28.8 | 254-324 37.4 34.4-40.4
Race/ethnicity 0.0000 0.0000
Non-Hispanic white 41.0 38.7-43.4 48.3 46.4 - 50.1
Non-Hispanic black 29.7 26.0 - 33.8 37.8 345-41.2
Hispanic 22.8 18.9-27.2 33.0 29.0-37.2
Non-Hispanic others 31.7 24.6-39.8 31.3 26.3-36.9
Education level 0.3802 0.4451
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Less than high school 35.0 31.7-38.3 445 41.8-47.2
High school graduate 38.1 34.4-419 449 41.8-48.0
Some college or associate degree 37.0 | 34.0-40.0 435 | 41.2-458
Bachelor's degree and above 33.0 27.8 - 38.7 40.8 36.5-45.2
Annual household income 0.0055 0.0824
Less than $25,000 35.8 33.3-38.3 45.1 43.0-47.3
$25,000 - $74,999 405 | 37.4-437 44.5 42.1-47.0
$75,000 and above 31.6 27.0-36.6 40.2 36.3-44.2
Sexual minority status 0.0209 0.0014
Straight/heterosexual 35.7 33.8-37.6 43.3 41.7-44.8
Sexual minorities 43.1 37.1-49.3 51.2 46.6 - 55.9
gfc\)/glréﬁq/sof internalizing mental health 0.0001 0.0000
Low 32.9 30.5-354 38.9 36.8-41.0
Moderate 39.2 35.4-43.1 48.1 451-51.2
High 41.8 38.1-45.6 50.0 47.2 - 52.7
gfgﬁ{éz;ﬁ externalizing mental health 0.0002 0.0000
Low 335 | 31.2-359 40.0 | 38.1-41.9
Moderate 39.0 35.3-429 49.6 46.5 - 52.7
High 433 | 38.7-479 50.8 47.4-54.2
Current established e-cigarette use 0.8435 0.2047
Yes 36.7 32.1-41.6 46.5 42.1-50.9
No 36.2 34.3-38.2 435 42.0-45.1
Current established cigar use 0.6294 0.6583
Yes 37.7 31.4-444 42.7 37.4-48.1
No 36.0 34.1-37.9 43.9 42.4 - 455
Current established other tobacco use 0.2921 0.1873
Yes 32.7 | 26.4-39.6 40.0 34.4-459
No 36.5 34.6-38.4 441 42.6 - 45.6
State cigarette tax per pack ($, mean) 1.43 1.38-1.49 0.0001 1.55 151-1.59 0.0000
State comprehensive smoke-free policies 0.5148 0.0005
Yes 35.6 | 33.0-38.3 411 | 39.1-43.1
No 36.8 | 34.3-39.3 46.3 44.2 - 48.4
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Table 3.3. Percentage of participants who quitted cigarette smoking completely at follow-up

Wave 3 -4 data Wave 4-5 data
% 95% CI p-value % 95% CI p-value
Receipt of cigarette discounts/coupons 0.0001 0.0000
Yes 8.3 6.8-10.1 119 | 105-135
No 13.6 | 11.8-15.7 169 | 155-185
Receipt of e-cigarette discounts/coupons 0.4300 0.5598
Yes 9.7 6.0-15.3 16.2 | 11.6-223
No 11.8 | 10.4-133 147 | 13.6-15.8
Receipt of cigar discounts/coupons 0.3327 0.7157
Yes - - 131 6.6 -24.2
No 11.7 | 104-13.2 147 | 13.7-1538
Receipt of other tobacco discounts/coupons 0.3397 0.1750
Yes 145 | 9.2-220 10.7 6.5-17.2
No 116 | 10.2-13.1 14.9 13.9-16.0
Time frame planned to quit 0.0000 0.0000
In the next 7 days 20.3 | 15.1-26.7 30.8 | 25.8-36.2
In the next 30 days 14.4 | 10.6-19.2 18.6 15.5-22.3
In the next 6 months 12.7 | 10.4-15.6 159 | 13.4-188
In next year 8.4 6.9-10.2 12,7 | 11.1-145
More than one year 10.9 9.4-12.7
First cigarette after waking up 0.0000 0.0000
More than 60 minutes 178 | 149-21.2 24.7 22.2-275
31-60 minutes 118 | 85-16.2 148 | 125-175
6-30 minutes 8.1 6.5-10.0 10.5 91-121
Within 5 minutes 9.1 6.5-12.6 9.8 8.0-119
Biological sex 0.5513 0.2704
Male 12.1 | 10.2-14.3 153 | 13.8-16.9
Female 11.2 | 95-133 141 | 12.7-156
Age group 0.0200 0.0000
18-24 148 | 12.0-18.2 240 | 21.1-27.1
25-39 13.7 | 11.4-16.3 16.3 14.6-18.2
40-54 9.0 6.8-11.8 10.7 9.0-12.8
55 and above 10.7 8.1-14.1 13.4 11.3-15.7
Race/ethnicity 0.3169 0.0001
Non-Hispanic white 12.3 | 10.6-14.3 156 | 14.3-17.0
Non-Hispanic black 8.7 6.6-11.3 9.2 7.3-115
Hispanic 125 | 95-16.2 17.1 | 14.0-20.7
Non-HispaniC others 13.6 6.7-25.5 13.9 10.6 - 18.0
Education level 0.0000 0.0000
Less than h|gh school 8.2 6.5-10.4 11.6 9.8-13.7
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High school graduate 9.7 76-12.3 125 | 10.6-14.7
Some college or associate degree 122 | 9.9-149 16,5 | 148-184
Bachelor's degree and above 22.0 | 16.9-28.0 22.0 | 18.6-25.8
Annual household income 0.0243 0.0000
Less than $25,000 9.7 8.2-114 122 | 109-137
$25,000 - $74,999 13.2 | 10.8-16.2 15.2 | 13.5-16.9
$75,000 and above 146 | 10.8-19.5 20.1 | 17.1-235
Sexual minority status 0.3787 0.7802
Straight/heterosexual 119 | 10.5-135 148 | 13.7-159
Sexual minorities 9.9 6.5-14.7 143 | 11.4-17.7
Severity of internalizing mental health
problems 0.8469 0.3259
Low 12.1 | 10.3-14.0 149 | 13.4-165
Moderate 112 | 85-14.7 134 | 115-156
High 112 | 8.6-14.6 15.7 | 13.7-17.8
Severity of externalizing mental health
problems 0.0266 0.0655
Low 101 | 85-11.8 138 | 125-153
Moderate 135 | 10.6-17.1 155 | 13.4-178
High 14.8 | 11.1-19.6 17.1 | 14.6-199
Current established e-cigarette use 0.0229 0.0472
Yes 154 | 12.1-19.3 176 | 14.7-21.0
No 112 | 9.7-128 14.4 | 13.3-156
Current established cigar use 0.8075 0.0697
Yes 112 | 7.8-158 18.0 | 14.4-22.2
No 11.7 | 10.3-133 145 | 13.4-156
Current established other tobacco use 0.6113 0.0055
Yes 128 | 9.0-17.9 203 | 16.1-253
No 116 | 10.3-13.2 144 | 133-155
State cigarette tax per pack ($, mean) 162 | 147-177 | 0.2560 | 1.74 | 1.66-1.83 | 0.0501
State comprehensive smoke-free policies 0.6291 0.0011
Yes 12.1 | 10.1-14.3 16.6 15.1-18.2
No 114 | 9.6-134 13.0 | 11.7-14.6
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Table 3.4. Adjusted odds ratios (ORs) from multivariate logistic regression

Wave 3 -4 data Wave 4-5 data
OR 95% ClI OR 95% ClI
Receipt of cigarette discounts/coupons
Yes 0.66 0.48-0.90 | 0.74 0.61-0.90
No Ref Ref
Receipt of e-cigarette discounts/coupons
Yes 0.72 0.39-1.33 1.20 0.80-1.79
No Ref Ref
Receipt of cigar discounts/coupons
Yes 0.84 0.18 - 3.84 1.09 0.45 - 2.67
No Ref Ref
Receipt of other tobacco discounts/coupons
Yes 1.67 0.91-3.06 | 0.52 0.32-0.83
No Ref Ref
Time frame planned to quit
In the next 7 days 2.94 1.84 - 4.69 3.16 2.25-4.42
In the next 30 days 1.86 1.21-2.87 1.83 1.34-2.50
In the next 6 months 1.62 1.15-2.30 1.58 1.20-2.07
In next year Ref 1.19 0.93-1.52
More than one year Ref
First cigarette after waking up
More than 60 minutes Ref Ref
31-60 minutes 0.68 0.44-1.07 | 0.63 0.48 - 0.83
6-30 minutes 0.52 0.37-0.73 | 0.48 0.38-0.60
Within 5 minutes 0.59 0.38-091 | 0.44 0.33-0.59
Biological sex
Male 1.07 0.79-1.44 1.07 0.88-1.30
Female Ref Ref
Age group
18-24 1.34 0.86 - 2.11 1.78 1.33-2.37
25-39 1.18 0.78-1.79 1.18 0.92-1.50
40-54 0.77 0.48-121 | 0.77 0.58-1.04
55 and above Ref Ref
Race/ethnicity
Non-Hispanic white Ref Ref
Non-Hispanic black 0.65 0.45-096 | 0.55 0.41-0.74
Hispanic 0.92 0.60-1.39 0.84 0.63-1.13
Non-Hispanic others 0.96 042-219 | 0.67 0.48-0.95
Education level
Less than high school 0.38 0.23-0.62 | 0.61 0.45-0.83




High school graduate 0.45 0.28-0.72 | 0.60 0.43-0.82
Some college or associate degree 054 | 0.35-082 | 0.79 | 0.61-1.04
Bachelor's degree and above Ref Ref
Annual household income
Less than $25,000 Ref Ref
$25,000 - $74,999 1.15 0.83-1.60 1.09 0.88-1.34
$75,000 and above 0.96 0.63-1.48 1.19 0.90-1.57
Sexual minority status
Straight/heterosexual Ref Ref
Sexual minorities 0.66 0.38-1.15 | 0.85 0.63-1.14
Severity of internalizing mental health problems
Low Ref Ref
Moderate 0.68 0.45-1.02 0.88 0.69-1.13
High 0.57 0.36-0.90 1.05 0.82-1.34
Severity of externalizing mental health problems
Low Ref Ref
Moderate 1.64 1.11-2.43 1.09 0.86-1.38
High 2.14 1.33-3.44 1.16 0.88-1.53
Current established e-cigarette use
Yes 1.27 0.88-1.82 1.05 0.81-1.36
No Ref Ref
Current established cigar use
Yes 113 | 0.71-1.79 | 1.45 | 1.08-1.95
No Ref Ref
Current established other tobacco use
Yes 0.83 0.51-1.36 1.38 1.00-1.90
No Ref Ref
State cigarette tax per pack ($, mean) 104 | 086-125 | 097 | 0.87-1.08
State comprehensive smoke-free policies
Yes 1.02 0.71-1.45 1.23 1.00-1.52
No Ref Ref
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Chapter 4: Study Three

Exposure to e-cigarette advertising and its association with attitudes and behaviors

towards e-cigarette use among US adolescents, 2017-20109.

Abstract

Obijective: To investigate e-cigarette advertising exposure from various channels, and examine
how e-cigarette advertising exposure was associated with contemporary curiosity and future
initiation of e-cigarettes among US adolescents.

Methods: Data were from the Population Assessment of Tobacco and Health study Youth Cohort
Wave 4 (2017), Wave 4.5 (2018), and Wave 5 (2019). Wave 4 cohort all-wave weights were
applied. Prevalence of any past 30-day e-cigarette advertising exposure and exposure from eight
channels (store, billboard, print, radio, TV, event, club or bar, and online) was estimated.
Generalized estimating equations were used to estimate the adjusted associations between e-
cigarette advertising exposure and contemporary curiosity about using e-cigarettes and e-
cigarette initiation at follow-up.

Results: More than 60% of US adolescents reported e-cigarette advertising exposure in the past
30 days at each survey. Exposure from print media decreased from 15.2% (95% CI: 14.3%-
16.0%) in 2017 to 9.1% (95% CI: 8.6%-9.7%) in 2019. Exposure from billboards and TV
decreased from 2017-2018 but did not change significantly from 2018-2019. Advertising
exposure from store and online did not change significantly. Among adolescents who had never
used e-cigarettes, those who reported e-cigarette advertising exposure were more likely to feel

curious about using e-cigarettes (aOR=1.56, 95% CI. 1.43-1.70), and more likely to become ever
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e-cigarette users (aOR=1.21, 95% CI: 1.05-1.41) and current e-cigarette users (aOR=1.42, 95%
Cl: 1.16-1.75) at follow-up.

Conclusions: Continued monitoring of e-cigarette advertising exposure and its impact on e-
cigarette use among adolescents is needed. Additional efforts to reduce youth exposure to e-

cigarette advertising may be warranted.
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1. Introduction

E-cigarettes have surpassed combustible cigarettes and become the most commonly used tobacco
product among US adolescents since 2014.1* The 2021 National Youth Tobacco Survey (NYTS)
estimated that more than 2 million adolescents (11.3% of high school students and 2.8% of
middle school students) in the US were currently using e-cigarettes. In addition to the
innovative and stealth product design and various flavors that are appealing to youth, the
popularity of e-cigarettes among youth is also partially attributable to their effective marketing.>
8 Data from the NYTS showed that 78.2% of middle and high school students were exposed to e-
cigarette advertising in 2016, increased from 68.9% in 2014.° Padon et al. (2017) collected 154
e-cigarette video advertisements and found all advertisements included some youth-appealing
content.® The e-cigarette giant, JUUL, has been criticized for using young models and youth-
appealing content in its social media marketing campaigns and accused of being responsible for
the youth vaping epidemic declared by the Surgeon General in 2018.510-12

Previous studies indicated that e-cigarette advertising exposure was significantly associated with
e-cigarette use and susceptibility.68*15 Data from the 2014 NYTS showed that exposure to each
channel of e-cigarette advertising (internet, print, retail, and TV/movies) was significantly
associated with ever/current e-cigarette use, as well as susceptibility to use among never e-
cigarette users.*>> A randomized controlled trial conducted among e-cigarette nawe adolescents
showed that exposure to e-cigarette TV advertisements increased intentions to use e-cigarettes.'*
Camenga et al. (2018) used longitudinal data collected from middle and high school students in
Connecticut and found that exposure to e-cigarette advertising on Facebook was associated with

higher odds of subsequent e-cigarette use.2 D’ Angelo et al. (2020) used data from a nationally
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representative sample and found that exposure to any retail e-cigarette ad was associated with
contemporary susceptibility to use e-cigarettes.’

E-cigarettes have been regulated by the US Food and Drug Administration (FDA) as a tobacco
product since the final deeming rule was issued in 2016.% Many steps have been taken to restrict
youth access to e-cigarettes and curb e-cigarette marketing aimed at youth since then. However,
changes of e-cigarette advertising exposure have not been examined using data collected in
recent years. In addition, previous evidence suggests that as certain advertising channels became
increasingly restricted by policy interventions, tobacco companies increased their marketing
expenditures on other channels.!”-?° For example, point-of-purchase tobacco marketing increased
significantly after the 1998 Master Settlement Agreement.!” Data from recent years also found
that spending on e-cigarette TV advertising skyrocketed in 2019 after federal and state agencies’
intense scrutiny of social media marketing.'® Therefore, in addition to overall exposure, it is
important and necessary to examine changes of e-cigarette advertising exposure from various
channels during the regulation period among US youth.

Even with heighted scrutiny, content analysis of e-cigarette advertising showed that youth
appealing features, such as flavors, fruit imagery, and positive sensations, were still popular in
2019/2020.% In addition, evidence from a randomized control trial suggests that even exposure
to e-cigarette advertising with low youth-appealing content impacts youth’s decision to initiate e-
cigarette use.?? However, as some e-cigarette companies withdrew certain flavored products and
suspended certain youth-targeted marketing activities,?>?* little is known on how e-cigarette
advertising exposure was associated with e-cigarette use and susceptibility among US

adolescents in recent years. Furthermore, previous studies examining the association between e-
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cigarette advertising and e-cigarette use were mostly based on regional data or data from cross-
sectional survey,®*315 or only examined advertising exposure from a specific channel.’8

To fill these critical research gaps, this study is designed to use data from the most recent three
waves of the Population Assessment of Tobacco and Health (PATH) study surveys to examine:
(1) trends of any e-cigarette advertising exposure and exposure from multiple channels among
US adolescents and among adolescents who had never used e-cigarettes; (2) factors associated
with e-cigarette advertising exposure among US adolescents; and (3) how e-cigarette advertising
exposure was associated with contemporary curiosity about using e-cigarettes and future e-
cigarette initiation at follow-up among adolescents who had never used e-cigarettes. We
hypothesized that e-cigarette advertising exposure was still high among US adolescents,
regardless of e-cigarette use status, and e-cigarette advertising exposure was still significantly

associated with e-cigarette use and susceptibility.

2. Methods

2.1. Data

Data used in this study were from the PATH study Youth Cohort Wave 4 (December 2016 to
January 2018), Wave 4.5 (December 2017 to December 2018), and Wave 5 (December 2018 to
November 2019) surveys. The PATH study is an ongoing, nationally representative longitudinal
study conducted by the National Institutes of Health (NIH) and the FDA. Detailed information
on the study design, sampling strategies, data collection, and guides to use can be found
elsewhere.?>2% Since the data collection for these three waves of surveys were mainly conducted
in 2017, 2018, and 2019, respectively, survey year was used to denote each survey wave to show
the trends of e-cigarette advertising exposure during our study period. Study participants were

adolescents (12-17 years) with Wave 4 Cohort all-wave weights. The sample size was 8,548 for
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Wave 4, 10,073 for Wave 4.5, and 11,641 for Wave 5. Answers like “Refused” and “I don’t
know” were coded as missing values, and pair-wise deletion was used to handle missing values
to make most use of available data. This is a secondary analysis of the PATH study and was
exempt for ethical review by the Georgia State University Institutional Review Board.

2.2. Measures

The primary exposure of interest in this study was adolescents’ e-cigarette advertising exposure
in the past 30 days at the survey time, measured as any exposure and exposure through multiple
channels. In the PATH study, all youth respondents were asked “In the past 30 days, have you
noticed e-cigarettes or other electronic nicotine products being advertised in any of the following
places? Choose all that apply.” Options that can be selected were “I haven’t seen any
advertisements in the past 30 days”, “At gas stations, convenience stores, or other retail stores”
(store), “On billboards” (billboard)”, “In newspapers or magazines” (print), “On radio” (radio),
“On television” (TV), “At events such as fairs, festivals, or sporting events” (event), “At
nightclubs, bars, or music concerts” (club or bar), “On websites or social media sites” (online),
and “Somewhere else”. No other options could be selected together with the first option.
Adolescents who did not select the first option and selected any of the following options were
coded as having any past 30-day e-cigarette advertising exposure.

The outcomes were contemporary curiosity about using e-cigarettes and e-cigarette initiation at
12-month follow-up. Adolescents who had never used e-cigarettes were asked if they had ever
been curious about using an e-cigarette. Those who answered “very”, “somewhat”, and “a little”
were coded as “Yes”, and those who answered “not at all” were coded as “No”. E-cigarette
initiation was measured as ever use and current use at follow-up among baseline never users.

Adolescents who reported having ever used an electronic nicotine product were coded as e-
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cigarette ever users, and adolescents who reported having used an electronic nicotine product
within the past 30 days were coded as e-cigarette current users.

Other covariates included in this study were biological sex (boy and girl), age in years,
race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and other), highest parental
education (less than high school, high school graduate, some college or associate degree, and
bachelor’s degree and above), severity of internalizing and externalizing mental health
conditions (low, moderate, and high), parental past 30-day e-cigarette use, how many friends use
e-cigarettes (none, a few, some, most, and all), perception of harm from e-cigarette use (no harm,
little harm, some harm, and a lot of harm), current (past 30-day) cigarette smoking status, and
current (past 30-day) use of other tobacco products (cigar, pipe, hookah, bidi, kretek, and
smokeless tobacco, including snus and dissolvable products). Measures for adolescents’ mental
health conditions were based on screening questions asking adolescents’ symptoms pertinent to
mental health problems in the PATH study. Specifically, there were four items for internalizing
problems and seven items for externalizing problems. For each item, adolescents who had
experienced significant mental health problems in the past 12 months were coded as 1 and others
were coded as 0. Scores for internalizing and externalizing problems were summed up
respectively and categorized to low (0-1), moderate (2-3), and high (4 and above) severity,
following approach from previous studies.?”?

2.3. Analysis

Data management and analysis were conducted using Stata 16.1. Wave 4 Cohort all-wave
weights were applied to account for the complex sampling strategies and non-response rates, and
generate nationally representative estimates. Prevalence of any past 30-day e-cigarette

advertising exposure and exposure from the eight channels listed above (below used as store,
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billboard, print, radio, TV, event, club or bar, and online) were estimated separately for all study
sample and for adolescents who had never used e-cigarettes. Bivariate associations between e-
cigarette advertising exposure and curiosity about using cigarettes were reported. Generalized
estimating equations (GEE) were used to estimate how socio-demographic factors (sex, age,
race/ethnicity, parental education, mental health conditions, and tobacco use status) were
associated with e-cigarette advertising exposure, and the adjusted association between past 30-
day e-cigarette advertising exposure and curiosity about using e-cigarettes, controlling for all
covariates listed above, study wave, and the participant’s state of residence.

To estimate the association between baseline e-cigarette advertising exposure and e-cigarette
initiation at follow-up, each wave was treated as the baseline of its consecutive wave, and
outcomes from the follow-up waves were stacked together with baseline exposure and covariates
using the unique person ID. GEEs were used to estimate the adjusted associations of any past 30-
day e-cigarette advertising exposure at baseline with e-cigarette ever use and current use at
follow-up among adolescents who reported having never used e-cigarettes at baseline. In
addition to the covariates listed above, these models also controlled for the study wave and state

of residence to account for the fluctuations across waves and differences across states.

3. Results

3.1. Socio-demographic factors of study sample

Descriptive statistics of study sample were presented in Table 4.1. Among adolescents who
participated in the Wave 4 survey, 51.1% were boys, 52.3% were non-Hispanic whites, 13.0%
were non-Hispanic blacks, 24.4% were Hispanics, and 36.6% had parents with bachelor’s degree
and above. The distributions of sex, race/ethnicity, and parental education did not change

significantly across waves. The proportions of adolescents who were ever or current e-cigarette
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users increased with study waves. The prevalence of ever e-cigarette use increased from 9.0%
(95% CI: 8.4%-9.7%) to 19.9% (95% CI: 19.1%-20.6%), and the prevalence of current e-
cigarette use increased from 2.4% (95% CI: 2.0%-2.7%) to 8.7% (95% CI: 8.1%-9.2%) during
the study period.

3.2. E-cigarette advertising exposure

Figure 4.1 shows the prevalence of any e-cigarette advertising exposure and exposure from
multiple channels in the past 30 days among all participating adolescents (Figure 1a) and among
adolescents who had never used e-cigarettes (Figure 1b). It was estimated that more than 60% of
US adolescents reported exposure to e-cigarette advertising in the past 30 days at each survey
during the study period. In 2017, exposure was highest for store (51.2%, 95% CI: 50.0%-52.3%),
followed by TV (23.4%, 95% CI: 22.4%-24.4%), online (21.3%, 95% CI: 20.3%-22.2%), and
billboard (19.7%, 95% CI: 18.8%-20.7%). Advertising exposure from store and online did not
change significantly from 2017 to 2019. Exposure from billboards and TV decreased from 2017
to 2018 but did not change significantly from 2018 to 2019. Exposure from print media
decreased from 15.2% (95% C1=14.3%-16.0%) in 2017 to 9.1% (95% C1=8.6%-9.7%) in 2019.
The prevalence of e-cigarette advertising exposure and trends were similar for adolescents who
had never used e-cigarettes compared with all adolescent respondents.

3.3. Factors associated with e-cigarette advertising exposure

The adjusted associations between socio-demographic characteristics and e-cigarette advertising
exposure are presented in Table 4.2. E-cigarette advertising exposure was not significantly
associated with current e-cigarette use status, current cigarette smoking status, and current use of
other tobacco products. Boys were less likely to report e-cigarette advertising exposure

compared with girls (aOR=0.88, 95% CI: 0.82-0.94). Racial and ethnic minorities were less
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likely report advertising exposure compared with non-Hispanic whites (aOR=0.71, 95% CI:
0.64-0.80 for non-Hispanic blacks, aOR=0.82, 95% CI: 0.75-0.90 for Hispanics, and aOR=0.80,
95% CI: 0.71-0.90 for non-Hispanic others). Adolescents whose parents had some college or
associate degree (aOR=1.23, 95% CI: 1.12-1.35) or bachelor’s degree or above (aOR=1.30, 95%
Cl: 1.18-1.43) were more likely report advertising exposure compared with adolescents with
parental education less than high school. Adolescents with moderate and high severity of
internalizing (aOR=1.26, 95% CI: 1.17-1.35 for moderate severity, and aOR=1.37, 95% CI:
1.25-1.49 for high severity) and externalizing (aOR=1.47, 95% CI: 1.37-1.57 for moderate
severity, and aOR=1.68, 95% CI: 1.56-1.82 for high severity) mental health problems were more
likely to report e-cigarette advertising exposure compared with their counterparts with low
severity of mental health problems. Adolescents were less likely to report e-cigarette advertising
exposure in 2018 compared with in 2019 (aOR=0.94, 95% CI: 0.88-0.99).

3.4. E-cigarette advertising exposure and curiosity about using e-cigarettes

Bivariate associations showed that among adolescents who had never used e-cigarettes, those
reported any past 30-day e-cigarette advertising exposure were more likely to feel curious about
using e-cigarettes compared with adolescents who reported no e-cigarette advertising exposure
(23.2%, 95% CI: 21.9%-24.6% vs. 13.0%, 95% CI: 11.7-14.5 in 2017; 26.1%, 95% CI: 24.8%-
27.5% vs. 13.0%, 95% CI: 11.8-14.3 in 2018; and 29.0%, 95% CI: 27.7%-30.3% vs. 15.4%, 95%
Cl: 14.2-16.8 in 2019). (Figure 4.2) Consistent with bivariate associations, results from the
adjusted regression analysis also showed that adolescents reported e-cigarette advertising
exposure were more likely to feel curious about using e-cigarettes than their counterparts who
reported no exposure (aOR=1.56, 95% CI: 1.43-1.70). (Table 4.3) Additionally, adolescents who

reported moderate and high severity of internalizing and externalizing mental health problems,
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whose parents currently use e-cigarettes, who had more friends using e-cigarettes, who perceived
less harm from e-cigarette use, and who were currently using other tobacco products were more
likely to feel curious about using e-cigarettes. Older adolescents were more likely to feel curious
about using e-cigarettes than 12-year-olds. More adolescents felt curious about using e-cigarettes
when they aged up, as indicated by the significant estimated coefficients of study waves.

3.5. E-cigarette advertising exposure and future e-cigarette initiation

Figure 4.3 showed the bivariate associations between baseline e-cigarette advertising exposure
and e-cigarette initiation at follow-up among adolescents who had never used e-cigarettes at
baseline. Adolescents who reported e-cigarette advertising exposure were more likely to become
ever e-cigarette users (9.6%, 95% CI: 8.7%-10.6% vs. 5.0%, 95% CI: 4.2%-6.0% in 2018; and
13.1%, 95% CI: 12.1%-14.1% vs. 8.2%, 95% CI: 7.2%-9.2% in 2019) and current e-cigarette
users (4.5%, 95% CI: 3.9%-5.2% vs. 2.1%, 95% CI: 1.6%-2.8% in 2018; and 6.1%, 95% CI:
5.4%-6.8% vs. 3.2%, 95% CI: 2.7%-3.9% in 2019) at follow-up. Adjusted associations showed
consistent results, that adolescents who reported past 30-day e-cigarette advertising exposure at
baseline were more likely to become ever e-cigarette users (aOR=1.21, 95% CI: 1.05-1.41) and
current e-cigarette users (aOR=1.42, 95% CI: 1.16-1.75) at follow-up. (Table 4.4) In addition,
racial and ethnic minority adolescents were less likely to initiate e-cigarette use at follow-up.
Adolescents who had moderate and high severity of externalizing mental health problems, who
had more friends using e-cigarettes, who perceived less harm from e-cigarette use, and who were
currently using other tobacco products at baseline were more likely to initiate e-cigarette use at

follow-up.
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4. Discussion

This study used nationally representative longitudinal data and provided empirical evidence on e-
cigarette advertising exposure and how it was associated with e-cigarette initiation and
susceptibility among US adolescents in recent years. Our study results showed that although
many steps had been taken to regulate e-cigarette companies’ youth appealing marketing and
restrict youth access to e-cigarettes, e-cigarette advertising exposure was still high among US
adolescents, regardless of e-cigarette use status; and e-cigarette advertising exposure was
significantly associated with contemporary curiosity about using e-cigarettes and future e-
cigarette initiation among adolescents who had never used e-cigarettes.

Consistent with findings from previous studies,° in this study, we also found that e-cigarette
advertising exposure was highest for store, suggesting that restrictions on youth access to
tobacco products in retail settings are needed. Data from the NYTS showed that online, TV, and
print were also major sources of e-cigarette advertising exposure, and in 2016, 40.6%, 37.7%,
and 23.9% of middle and high school students reported exposure to e-cigarette advertising from
online, TV, and print, respectively.® In our study, TV and online were also found to be major
exposure sources but with lower exposure prevalence. Additionally, billboard was also shown to
be a major exposure source in our study. Exposure from print media decreased significantly from
2017 to 2019, and exposure from billboards and TV decreased from 2017 to 2018, which were
likely due to federal and local regulations in 2018.2%%! It is notable that with FDA’s intense
regulatory scrutiny of e-cigarette companies’ advertising on social media, exposure from online
did not change significantly during our study period. More efforts may be needed to reduce

youth exposure to e-cigarette advertising.
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Results from multivariate regression analysis showed that adolescents were less likely to report
past 30-day e-cigarette advertising exposure in 2018 compared with in 2019, which may be due
to the heightened federal regulatory actions in 2018. It is documented that beginning in early
2018, the US FDA and the Federal Trade Commission (FTC) issued multiple warning letters to
e-cigarette companies and retailers for promoting e-cigarette products in ways misleading to
youth or selling e-cigarette products to youth illegally, and took actions to communicate the
harm of youth e-cigarette use and prevent youth access to e-cigarette products.?®** However, we
found that the prevalence of e-cigarette advertising exposure in 2019 was comparable with the
corresponding prevalence in 2017, suggesting minimum longer-term effect of these regulations.
This study examined socio-demographic factors associated with e-cigarette advertising exposure,
and found that boys and racial/ethnic minority adolescents were less likely to report e-cigarette
advertising exposure, and adolescents with parents having higher levels of education were more
likely to report e-cigarette advertising exposure during our study period. Evidence from existing
literature showed that the tobacco industry purposely targeted at racial/ethnic minorities and
people with lower socio-economic status to market their products.3**® Our findings indicated that
the marketing strategies of e-cigarettes might be different from traditional tobacco products.
Additionally, this study revealed that adolescents with moderate or high severity of internalizing
and externalizing mental health problems were more likely to report e-cigarette advertising
exposure compared with adolescents with low severity of mental health problems, which was not
reported by previous studies. Evidence on the association between advertising exposure and
mental health conditions is rare in the current literature. One study showed that social media
exposure was positively correlated with anxiety and the combination of depression and anxiety

during the COVID-19 pandemic,® suggesting that online advertising may disproportionally
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affect adolescents with mental health problems. Future studies are needed to explore potential
differences of advertising exposure channels by adolescents’ mental health condition.

This study found that, even with heighted scrutiny, e-cigarette advertising exposure was still
significantly associated with e-cigarette use and susceptibility among US adolescents in recent
years. We found that among adolescents who had never used e-cigarettes, those who reported
past 30-day e-cigarette advertising exposure were more likely to feel curious about using e-
cigarettes, and were more likely to initiate e-cigarette use (become ever users or current users) at
one-year follow-up. Our study findings echoed conclusions from previous studies that youth
appealing features were still popular in e-cigarette advertising in recent years,?* and even
exposure to low youth appeal e-cigarette advertising impacts youth’s decision to initiate e-
cigarette use.?? Our study findings suggest that stronger regulations are needed to reduce e-
cigarette advertising exposure and prevent e-cigarette initiation for US adolescents. The World
Health Organization (WHO) Framework Convention on Tobacco Control called for a
comprehensive ban on tobacco advertising, promotion, and sponsorship.®” In 2014, the WHO
specifically called for restrictions on e-cigarette marketing to protect the health of youth and
nonsmokers.*® Future studies evaluating potential impacts of relevant regulations and monitoring
adolescents’ exposure to e-cigarette advertising and e-cigarette use are still needed.

This study is subject to limitations. First, this study used self-reported data to measure e-cigarette
advertising exposure and tobacco use status of adolescents, which may suffer from recall bias
and social desirability bias. Second, this study found a temporal association between e-cigarette
advertising exposure and e-cigarette initiation. However, this finding needs to be interpreted with
caution since the study design could not establish a causal relationship. Third, even though we

controlled for a wide range of covariates, there still might be other potential confounders that we
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did not include in our models. Finally, this study only examined the association between baseline
e-cigarette advertising exposure and e-cigarette initiation at one-year follow-up. Future studies
are needed to investigate how e-cigarette advertising exposure affects longer-term e-cigarette
using trajectories using more complex modeling strategies, such as the structural equation

modeling.

5. Conclusions

This study found that e-cigarette advertising exposure was still high among US adolescents,
regardless of e-cigarette using status. Adolescents’ sex, race/ethnicity, parental education, and
mental health conditions were significantly associated with e-cigarette advertising exposure. E-
cigarette advertising exposure was significantly associated with contemporary curiosity about
using e-cigarettes and future e-cigarette initiation among adolescents who had never used e-
cigarettes. Continued monitoring of e-cigarette advertising exposure and its impact on e-cigarette
use among adolescents is needed. Additional efforts to reduce youth exposure to e-cigarette

advertising may be warranted.
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Table 4.1. Descriptive statistics of study sample.
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Wave 4 (N = 8,548)

Wave 4.5 (N = 10,073)

Wave 5 (N = 11,641)

n (weighted %) 95% ClI n (weighted %) 95% ClI n (weighted %) 95% CI
Sex
Boy 4,425 (51.1%) 50.0-52.2 5,225 (51.1%) 50.0-52.2 6,063 (51.1%) 50.1-52.1
Girl 4,090 (48.9%) 47.8 - 50.0 4,810 (48.9%) 47.8 - 50.0 5,531 (48.9%) 47.9-49.9
Age in years
12 1,935 (24.9%) 23.9-259 1,523 (19.5%) 18.6 - 20.5 1,624 (17.3%) 16.5-18.1
13 2,179 (24.7%) 23.7-25.7 1,985 (20.5%) 19.7-21.4 1,474 (15.7%) 14.9-16.5
14 2,232 (24.8%) 23.8-25.8 2,196 (20.0%) 19.2-20.9 2,030 (17.5%) 16.7 - 18.2
15 2,074 (24.1%) 23.2-25.1 2,226 (19.8%) 19.0- 20.7 2,181 (16.4%) 15.8-17.2
16 128 (1.5%) 13-19 2,067 (19.3%) 18.5-20.1 2,217 (16.6%) 15.9-173
17 0 (%) - 76 (0.8%) 06-1.0 2,115 (16.5%) 15.8-17.2
Race/ethnicity
Non-Hispanic White 3,702 (52.3%) 51.2- 535 4,453 (51.9%) 50.8 - 53.0 5,185 (51.4%) 50.4 - 52.5
Non-Hispanic Black 1,105 (13.0%) 12.2-13.8 1,245 (12.7%) 12.0 - 13.4 1,405 (12.7%) 12.1-135
Hispanic 2,515 (24.4%) 23.4-25.3 2,917 (24.7%) 23.8-255 3,375 (25.0%) 24.2-25.9
Non-Hispanic Other 817 (10.3%) 9.6-11.1 970 (10.7%) 10.0-11.4 1,111 (10.8%) 10.1-115
Parental education
Less than high school 1,582 (15.9%) 15.1-16.7 1,724 (14.8%) 14.1-15.5 2,000 (15.2%) 14.6 - 15.9
High school graduate 1,506 (16.7%) 15.9-175 1,778 (17.0%) 16.3-17.9 2,040 (16.8%) 16.0-175
Some college or associate degree 2,665 (30.9%) 29.8 - 32.0 3,148 (31.0%) 30.0 - 32.0 3,617 (30.9%) 30.0-31.9
Bachelor's degree or above 2,727 (36.6%) 35.4-37.7 3,318 (37.2%) 36.1 -38.2 3,907 (37.1%) 36.1 - 38.0
Severity of internalizing mental health
problems
Low 4,247 (49.9%) 48.7-51.0 4,885 (49.2%) 48.1 - 50.2 5,381 (47.3%) 46.3 -48.3
Moderate 2,370 (28.6%) 27.6-29.7 2,746 (28.0%) 27.1-29.0 3,103 (28.0%) 27.1-28.9
High 1,834 (21.5%) 20.6-22.5 2,318 (22.8%) 21.9-237 2,840 (24.7%) 23.9-25.6
Severity of externalizing mental health
problems
Low 3,350 (38.9%) 37.8-40.0 4,108 (41.2%) 40.1-422 4,674 (41.2%) 40.3-42.2
Moderate 2,389 (29.3%) 28.3-304 2,707 (27.9%) 27.0-289 3,128 (27.8%) 26.9 - 28.7
High 2,648 (31.8%) 30.7-32.8 3,077 (30.9%) 29.9-319 3,454 (30.9%) 30.0-31.9
Parental e-cigarette use
Yes 330 (3.9%) 35-44 353 (3.7%) 33-41 599 (5.2%) 48-5.6
No 8,159 (96.1%) 95.6 - 96.5 9,618 (96.3%) 95.9-96.7 10,970 (94.8%) 94.4-95.2
Friends using e-cigarettes
None 7,165 (84.3%) 83.4-85.1 7,329 (73.3%) 72.4-742 7,270 (63.4%) 62.5- 64.4
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A few 939 (11%) 10.3-11.7 1,652 (16.5%) 15.7-173 2,549 (21.8%) 21.0-22.6

Some 254 (3.1%) 2.7-36 609 (6%) 55-6.5 977 (8.2%) 7.7-88

Most 107 (1.3%) 11-16 332 (3.4%) 3.0-38 642 (5.4%) 5.0-5.9

All 30 (0.3%) 0.2-04 79 (0.8%) 07-11 142 (1.1%) 09-13
Perception of harm from e-cigarette use

No harm 157 (1.8%) 15-2.1 213 (2.1%) 18-24 169 (1.4%) 1.2-16

Little harm 850 (10.2%) 9.5-10.9 1,020 (10.3%) 9.7-11.0 1,088 (9.3%) 8.7-9.9

Some harm 2,558 (30.3%) 29.3-314 3,112 (31.1%) 30.1-321 3,413 (29.0%) 28.1-29.9

A lot of harm 4,912 (57.6%) 56.5 - 58.8 5,626 (56.5%) 55.5-57.6 6,909 (60.3%) 59.3-61.3
Ever e-cigarette use

Yes 770 (9.0%) 8.4-9.7 1,390 (13.5%) 12.8-14.2 2,393 (19.9%) 19.1 - 20.6

No 7,651 (91.0%) 90.3-91.6 8,560 (86.5%) 85.8 - 87.2 9,172 (80.1%) 79.4 - 80.9
Current e-cigarette use

Yes 193 (2.4%) 20-27 528 (5.2%) 48-57 1049 (8.7%) 8.1-9.2

No 8,324 (97.6%) 97.3-98.0 9,520 (94.8%) 94.3-95.2 10,549 (91.3%) 90.8-91.9
Current cigarette smoking

Yes 115 (1.3%) 11-16 212 (2.0%) 1.7-23 288 (2.3%) 2.0-26

No 8,421 (98.7%) 98.4-98.9 9,844 (98.0%) 97.7-98.3 11,339 (97.7%) 97.4-98.0
Current use of other tobacco products

Yes 94 (1.2%) 1.0-15 153 (1.5%) 1.3-1.8 199 (1.6%) 1.4-1.9

No 8,343 (98.8%) 98.5-99.0 9,787 (98.5%) 98.2 - 98.7 11,298 (98.4%) 98.1-98.6
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Figure 4.1. Prevalence of past 30-day any e-cigarette advertising exposure and exposure from multiple channels among US adolescents, 2017-2019.

1la. Among all adolesents 1b. Among adolescents never used e-cigarettes
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Table 4.2. Factors associated with e-cigarette advertising exposure among US adolescents

OR 95% ClI
Current e-cigarette use
Yes 0.89 0.79-1.01
No Ref
Sex
Boy 0.88 0.82-0.94
Girl Ref
Age in years
12 Ref
13 1.07 0.99-1.16
14 1.18 1.09-1.28
15 1.15 1.05-1.25
16 1.21 1.09-1.34
17 1.12 0.98-1.28
Race/ethnicity
Non-Hispanic White Ref
Non-Hispanic Black 0.71 0.64 - 0.80
Hispanic 0.82 0.75-0.90
Non-Hispanic Other 0.80 0.71-0.90
Parental education
Less than high school Ref
High school graduate 1.06 0.96-1.17
Some college or associate degree 1.23 1.12-1.35
Bachelor's degree or above 1.30 1.18-1.43
Severity of internalizing mental health problems
Low Ref
Moderate 1.26 1.17-1.35
High 1.37 1.25-1.49
Severity of externalizing mental health problems
Low Ref
Moderate 1.47 1.37-157
High 1.68 1.56-1.82
Current cigarette smoking
Yes 0.91 0.73-1.12
No Ref
Current use of other tobacco products
Yes 1.13 0.88-1.43
No Ref
Wave
4 1.04 0.97-1.12
45 0.94 0.88 - 0.99
5 Ref

*Participants’ states of residence were also controlled for.
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Figure 4.2. Proportion of adolescents who reported having never used but feeling curious about using an e-cigarette
by past 30-day e-cigarette advertising exposure status
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Table 4.3. Adjusted associations between past 30-day e-cigarette advertising exposure and curiosity in using e-
cigarettes among US adolescents who had never used e-cigarettes.

OR 95% ClI
E-cigarette advertising exposure
Yes 1.56 1.43-1.70
No Ref
Sex
Boy 0.91 0.83-1.00
Girl Ref
Age in years
12 Ref
13 1.17 1.03-1.33
14 1.39 1.23-1.58
15 151 1.33-1.73
16 1.32 1.13-1.55
17 1.31 1.07-1.61
Race/ethnicity
Non-Hispanic White Ref
Non-Hispanic Black 0.97 0.83-1.13
Hispanic 1.10 0.97-1.24
Non-Hispanic Other 1.03 0.88-1.21
Parental education
Less than high school Ref
High school graduate 0.88 0.76 - 1.02
Some college or associate degree 0.96 0.84-1.10
Bachelor's degree or above 1.03 0.90-1.19
Severity of internalizing mental health problems
Low Ref
Moderate 1.31 1.19-1.45
High 1.57 1.40-1.76
Severity of externalizing mental health problems
Low Ref
Moderate 1.61 1.44-1.79
High 2.28 2.03-2.55
Parental e-cigarette use
Yes 1.27 1.03 - 1.56
No Ref
Friends using e-cigarettes
None Ref
A few 2.60 2.36-2.86
Some 3.40 2.91-3.96
Most 4.96 3.90-6.31
All 4.13 2.35-7.26
Perception of harm from e-cigarette use
No harm 2.73 2.00-3.72
Little harm 3.93 3.45-4.49
Some harm 2.43 2.24 - 2.65
A lot of harm Ref
Current cigarette smoking
Yes 1.43 0.78 - 2.60
No Ref
Current use of other tobacco products
Yes 2.05 1.14 - 3.68




No Ref

Wave
4 0.76 0.68 - 0.83
45 0.81 0.75-0.88
5 Ref

*Participants’ states of residence were also controlled for.
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Figure 4.3. Proportion of e-cigarette initiation at follow-up by baseline past 30-day e-cigarette advertising exposure status among adolescents who reported never
used e-cigarettes

2a. Proportion of ever use at follow-up 2b. Proportion of current use at follow-up

16.0 8.0
14.0 131 7.0
6.1
12.0 6.0
10.0 9.6 5.0
45
8.2
8.0 4.0
3.2

6.0 <o 3.0

4.0 2.0

2.0 1.0

0.0 0.0

2017-2018 2018-2019 2017-2018 2018-2019

B No e-cigarette ad exposure B Exposed to e-cigarette ad H No e-cigarette ad exposure B Exposed to e-cigarette ad



106

Table 4.4. Adjusted associations between e-cigarette advertising exposure at baseline and e-cigarette initiation at
follow-up among US adolescents who had never used e-cigarettes

Ever e-cigarette use Current e-cigarette use
OR 95% ClI OR 95% ClI
E-cigarette advertising exposure
Yes 1.21 1.05-1.41 1.42 1.16-1.75
No Ref Ref
Sex
Boy 0.89 0.78 - 1.02 0.83 0.69 - 0.99
Girl Ref Ref
Age in years
12 Ref Ref
13 2.33 1.79-3.02 2.99 2.00 - 4.45
14 2.69 2.09 - 3.47 3.26 2.20 - 4.84
15 3.11 2.41-4.03 4.10 2.77-6.08
16 2.66 1.98 - 3.59 3.73 2.40-5.80
17 3.74 1.15-12.15 4.98 1.20 - 20.61
Race/ethnicity
Non-Hispanic White Ref Ref
Non-Hispanic Black 0.39 0.30-0.50 0.33 0.23 - 0.47
Hispanic 0.70 0.58 - 0.85 0.70 0.54 - 0.92
Non-Hispanic Other 0.62 0.49-0.78 0.56 0.40-0.79
Parental education
Less than high school Ref Ref
High school graduate 0.89 0.71-1.13 0.91 0.65-1.28
Some college or associate degree 0.98 0.79-1.20 0.87 0.65-1.18
Bachelor's degree or above 0.93 0.75-1.16 0.79 0.58-1.09
Severity of internalizing mental health problems
Low Ref Ref
Moderate 1.11 0.94-131 1.05 0.83-1.31
High 1.28 1.06 - 1.54 1.07 0.83-1.39
Severity of externalizing mental health problems
Low Ref Ref
Moderate 1.39 1.16 - 1.67 1.29 1.01-1.66
High 1.83 151-2.22 1.89 1.46-2.44
Parental e-cigarette use
Yes 1.33 0.96 - 1.85 1.10 0.71-1.68
No Ref Ref
Friends using e-cigarettes
None Ref Ref
A few 2.69 2.27-3.18 2.27 1.81-2.85
Some 3.69 2.91-4.68 3.35 2.45 - 4.58
Most 4.56 3.14 - 6.63 4.40 2.77-7.00
All 4.08 1.44-11.59 5.42 1.49 - 19.72
Perception of harm from e-cigarette use
No harm 2.44 1.55-3.84 3.21 1.78 - 5.80
Little harm 2.56 2.10-3.13 2.01 1.563 - 2.65
Some harm 1.50 1.30-1.73 1.27 1.04 - 1.56
A lot of harm Ref Ref
Current cigarette smoking
Yes 2.55 1.29 - 5.06 2.26 0.91-5.59
No Ref Ref
Current use of other tobacco products




Yes 3.42 1.67 - 6.99 4.80 2.09 - 11.05
No Ref Ref

Wave
4-45 0.78 0.68 - 0.89 0.83 0.69-1.01
45-5 Ref Ref

*Participants’ states of residence were also controlled for.
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Chapter 5: Summary and Conclusions

This dissertation used nationally representative data from the Population Assessment of Tobacco
and Health (PATH) study to examine the role of an anti-tobacco campaign and tobacco
marketing in changes of tobacco use behaviors among US adults and adolescents. Specifically,
Study One examined the association between exposure to the Tips From Former Smokers (Tips)
campaign and smoking cessation behaviors, and explored potential differences between adult
heterosexual smokers and sexual minoritized smokers. Study Two investigated the short-term
and longer-term association between receipt of cigarette discounts/coupons and smoking
cessation among adult smokers with intention to quit. Study Three estimated e-cigarette
advertising exposure and its association with e-cigarette initiation and susceptibility among US
adolescents.

Study One found that the reach and exposure frequency of the Tips campaign was low among US
adult current established cigarette smokers during our study period. Frequent Tips exposure was
positively associated with quit intentions and attempts in the general population. However, these
associations were significantly stronger among heterosexual smokers than sexual minoritized
smokers. Efforts are needed to increase the reach and exposure frequency of the Tips campaign.
More targeted content for sexual minoritized smokers may be needed to increase their quit
intentions and attempts.

Study Two established both short-term and longer-term associations between baseline receipt of
discounts/coupons for cigarettes and reduced odds of smoking cessation at follow-ups among
baseline established cigarette smokers who had intention to quit completely. It was also found
that receipt of discounts/coupons for other non-cigarette tobacco products at baseline were not

consistently associated with cigarette smoking cessation at follow-ups. Non-Hispanic black
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smokers, smokers who were more cigarette dependent, and smokers with lower levels of
education were less likely to quit completely at follow-up. Baseline established use of other
tobacco products were not consistently associated with cigarette smoking cessation. The study
findings suggest that strengthened coupon regulations may help smokers quit.

Study Three found that e-cigarette advertising exposure was still high among US adolescents
from 2017 to 2019, regardless of e-cigarette using status. Adolescents’ sex, race/ethnicity,
parental education, and mental health conditions were significantly associated with e-cigarette
advertising exposure. E-cigarette advertising exposure was significantly associated with
contemporary curiosity about using e-cigarettes and future e-cigarette initiation among
adolescents who had never used e-cigarettes. Continued monitoring of e-cigarette advertising
exposure and its impact on e-cigarette use among adolescents is needed. Additional efforts to
reduce youth exposure to e-cigarette advertising may be warranted.

This dissertation highlighted the effect of anti-tobacco campaigns in promoting tobacco
cessation, and the effect of tobacco marketing in increasing tobacco initiation and impeding
tobacco cessation. The findings of this dissertation suggest that more efforts are needed to
increase the reach and exposure frequency of anti-tobacco campaigns. Targeted interventions and
services are needed to increase tobacco cessation among vulnerable populations. Stronger

regulations are needed to restrict tobacco marketing.
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