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Abstract

Objectives—We used ecological momentary assessment (EMA) to examine young adults’
attitudes towards pro-tobacco messages encountered in real time and their association with
intentions to use tobacco.

Methods—Young adults (N = 92, ages 18-29) recorded sightings of marketing or social media
related to tobacco in real time via mobile app for 28 days. Participants reported message
characteristics, their attitudes towards the message, and intentions to use the depicted product for
each submission. We used generalized linear mixed models to examine factors related to attitude
towards message and intentions to use tobacco.
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Results—Messages depicting e-cigarettes (p < .001) or hookah (p < .05) were associated with
significantly more favorable attitudes compared with traditional cigarettes. Positive attitude
towards the message was significantly associated with intention to use the depicted product (p <.
001). Messages depicting e-cigarettes and hookah were significantly associated with higher
intention to use. Message source was not significantly related to attitudes towards the message or
product use intentions.

Conclusions—Marketing featuring e-cigarettes and hookah is an important target for future
regulation. Given that pro-tobacco and e-cigarette messages are prevalent online, future research
should consider the Internet and social media as important venues for counter-marketing and
intervention efforts.
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ecological momentary assessment; tobacco advertising; social media; young adults

Tobacco use remains the leading cause of preventable disease and death in the United States.
1 Young adulthood is a time of transition that provides many opportunities for the adoption
and progression of tobacco use due to changes in environment, peer groups, and life
stressors,2 and it is well established that nearly all cigarette smoking begins before the age of
26.3 Despite promising declines in cigarette and smokeless tobacco use in the past decade,
16.7% of young adults aged 18-24 are current smokers,* and the popularity of new and
emerging nicotine and tobacco products such as hookah and electronic cigarettes is rising.!
Adults aged 18-24 have the highest rates of smokeless tobacco use,! cigar use,1® hookah
use,? and e-cigarette use® of any age group, and according to 2012 National Adult Tobacco
Survey data, they are the only age group in which use of multiple products is more prevalent
than exclusive cigarette use.” Younger adult smokers comprise a critical population for the
survival of the tobacco industry as “replacement smokers,”8 and tobacco industry documents
reveal that a great deal of marketing effort is spent not only on trying to solidify brand
loyalties of current or experimental young adult smokers, but on recruiting new smokers in
this age group as well.®

Marketing research demonstrates that attitude towards an ad acts as a mediator between ad
exposure and purchase intentions.10 Although positive attitudes about tobacco advertising
are known to be strongly associated with interest and tobacco use intentions among youth,
11-14 this relationship is less understood among young adults. Research has shown that
young adults are more likely to be attracted to cigarette ads and to own tobacco promotional
items compared with their older counterparts,1® and that their exposure to tobacco marketing
at bars, nightclubs, and college campuses is associated with a higher prevalence of smoking.
16 However, much of the research on tobacco marketing and young adults has focused on
factors like the ability to name a favorite tobacco ad,1” ownership of tobacco promotional
items, 15 or recall of exposure rather than attitudes or the cognitive factors involved in their
attitude towards a message.18 The few studies that have examined young adults’ attitudes on
tobacco or e-cigarette advertising have been conducted in controlled or laboratory settings,
with poor ecological validity, where participants are exposed to ads that have been pre-
selected by researchers,19:20
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Research demonstrates that traditional tobacco and e-cigarette advertising influences both
intentions to use and product use.2122 However, the landscape of tobacco advertising has
changed dramatically in the last decade. User-generated pro-tobacco content, especially
regarding e-cigarettes, hookah, and cigars,2324 has been observed on a multitude of social
networking sites such as YouTube,2® Instagram,26 and Facebook.2” Content analyses of e-
cigarette discussions on Twitter show that user-generated tweets focus on sharing
information, personal opinion, and first-person use or intent, all of which tend to have
positive sentiments.28 Yet, no studies to date have examined how this user-generated content
is perceived, or if it affects intentions to use. Examining this relationship is challenging
because exposure to user-generated pro-tobacco content is dependent on factors that vary
from individual to individual,2° such as tobacco use status within one’s social network.

Fortunately, measurement strategies, such as ecological momentary assessment (EMA), are
well-suited for examining individual level differences in daily experiences. EMA is a
method that repeatedly collects real-time data in a participant’s natural environment.39 This
method is unique because it accounts for environmental characteristics of the measurement,
and because it reduces the retrospective distortion of data.31 EMA has been used in
behavioral science for years, including research examining the environmental and
psychological antecedents of cigarette smoking32:33 and smoking cessation attempts.34:35
Several pilot studies demonstrate the feasibility of EMA for capturing tobacco and alcohol
marketing exposure.36-38 In this study, we utilized EMA to examine young adults’ attitudes
towards pro-tobacco messages encountered in real time, how these attitudes differ by
individual characteristics, and how these attitudes are associated with intentions to use
tobacco.

METHODS

Participants

Procedure

Our participants were young adults aged 18-29 living in Austin, Texas. Participants were
recruited via printed flyers and online ads. We required that participants speak English and
own a smartphone capable of accessing the Internet. Overall, 181 participants completed a
baseline survey. Of those, 148 completed all 4 weeks of the study, 10 dropped out, and 23
were dropped due to inactivity.

Data collection took place between March and June 2015. Study procedures have been
described in detail elsewhere;38 briefly, participants provided informed consent and were
asked to download and install SurveySwipe by SurveyAnalytics, a free smartphone
application. Participants completed a baseline survey to evaluate their demographics, use of
social media and Internet, use of tobacco products, and perceptions of tobacco advertising;
they were given instructions via e-mail for participating in the 28-day study.

Daily EMA—Tobacco product use and recall of advertisement sightings were evaluated
every 24 hours via a 3-item survey which asked participants to (1) recall the number of
messages encountered in the past 24 hours, categorized by source of message (industry vs
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user-generated), and (2) report if they had used any of the following products in the past 24
hours: traditional cigarettes, cigars, cigarillos or little cigars, smokeless tobacco (eg, chewing
tobacco, snuff, snus, or dip), e-cigarettes or vape pens, and hookah (check all that apply). A
push notification was delivered to participants’ phones each day at 12:00 noon to remind
them that a new daily survey was available. Participants who did not complete the daily
survey by 9:00am the following morning received a reminder e-mail. Study participation
was considered complete after the participant had submitted 28 daily surveys. Participants
who were inactive for 7 consecutive days were sent an e-mail reminding them of the study
participation requirements as well as contact information for the research team and a link to
unsubscribe from the study if they desired. Participants who remained inactive after 14 days,
despite the e-mail reminder, were dropped from the study.

Event EMA—Participants were instructed to record all sightings of marketing or social
media related to tobacco or electronic nicotine delivery systems seen during the study period
in real time. Products of interest were defined as cigarettes, cigars, little cigars, or cigarillos,
chewing tobacco, snuff, snus, or dip, hookah, dissolvables (such Camel orbs, sticks, or
strips), and e-cigarettes, vape pens, or personal vaporizers. We asked participants to report
both industry-sponsored materials (defined as printed ads or flyers, billboards, coupons or
promotional-email offers, online ads, and industry-sponsored social media such as an official
Facebook page), as well as user-generated materials (defined as Facebook posts, Instagram
photos, Vines, or Tweets, and online discussion threads). All encounters were submitted via
a repeatable survey in the SurveySwipe application that allowed participants to upload a
photograph or screenshot. Because we were interested in exploring which messages
participants noticed without any kind of external influence, participants were not prompted
or reminded by the mobile app to report any sighted messages.

Incentives and study completion—After participants had completed 28 daily surveys,
they were asked to complete a follow-up survey, in which they recalled their advertising
exposure and tobacco product use from the past 30 days, and answered some usability
questions related to the mobile app and study protocol. Participants received a gift card for
every 7 daily surveys completed during the study period. Due to the possibility that
participants might alter their message reporting behavior to increase a financial reward, the
decision was made not to award incentives based on the submission of event-driven EMAsS.
A $10 gift card was awarded for completion of the 7 daily surveys in week one, a $15 gift
card for week 2, a $25 gift card for week 3, and a $30 gift card for week 4. In addition, we
gave 10 randomly selected participants a $150 gift card for participating in the full 4 weeks
of the study.

Message environment—Participants were asked 6 additional questions upon submission
of a product message, including whether the message was industry-sponsored or user-
generated, the location of the ad (eg, magazine, billboard, inside a bar or restaurant, on the
Internet, etc), the specific website or social network if the message was seen online, which
type of product was shown, the brand of the product shown (if any), and if the participant
regularly used the shown product.
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Attitude towards message—A recipient’s affective reaction to an ad has been shown to
be a moderator between exposure to an advertisement and purchase intention.10 Attitude
towards the message was operationalized by asking participants to rate on a 5-point Likert
scale if they thought the ad was persuasive, interesting, and attractive,3? if they would be
likely to try the product based on the message, and if they liked the message overall.40
Higher scores indicated a more positive attitude. These 5 items were averaged to create a
composite measure (M = 2.18, SD = 1.04), and the scale showed acceptable internal
consistency (Cronbach’s alpha = 0.921).

Product intentions—Product intentions capture the extent to which an individual
envisions themselves as someone willing to use that product. Message-specific intentions to
use were operationalized via 5 items asking participants to rate on a 5-point scale from
strongly disagree to strongly agree how much they agree with the following statements: (1)
I’m curious about it; (2) | can see myself trying it; (3) | can see myself using it on my own;
(4) 1 can see myself using it with friends; and (5) | can see myself buying it.40 Items were
averaged to create a composite measure (M = 1.98, SD = 1.08, Cronbach’s alpha = 0.927).

Covariates—Several covariates known to influence smoking and tobacco behaviors were
measured, including age,3 sex (1 = male, 0 = female),*! race (coded as a series of dummy
variables, including 1 = white, 2 = black or African-American, 3 = Asian, 4 = American
Indian or Alaska Native, 5 = Native Hawaiian or Other Pacific Islander, and 6 = other, where
1 = yes, 0 = no), Hispanic ethnicity (where 1 = yes, 0 = no),*2 and enrollment in a 2- or a 4-
year college/university (1 = yes, 0 = no).*3 Additional information regarding covariate
measures of sensation seeking and skepticism toward advertising are provided below.

Sensation-seeking—Sensation-seeking, defined as a need for physiological arousal,
novel experience, and a willingness to take social, physical, and financial risk to obtain such
arousal,** is a personality trait associated with risky behaviors, including cigarette smoking.
4546 To evaluate sensation seeking, we used the Brief Sensation Seeking Scale-4, developed
by Stephenson et al.#” The scale consists of 4 items and asks the participant how much they
agree or disagree with the following statements on a 5-point scale from strongly disagree to
strongly agree: (1) | would like to explore strange places; (2) | like to do frightening things;
(3) I like new and exciting experiences even if | have to break the rules; and (4) | prefer
friends who are exciting and unpredictable.4’

Skepticism toward advertising—Skepticism toward advertising is defined as the
general tendency toward disbelief of advertising claims. Skepticism is hypothesized as a
general trait that varies across individuals and is related to general persuadability,*8 as well
as attitude toward ads, believability of ad claims, and perceived influence of the ads.*?
Skepticism toward advertising was operationalized using 3 items taken from Obermiller and
Spangenberg’s 18-item scale, asking participants how much they agree or disagree with the
following statements: (1) Most advertising tells the truth; (2) Advertising is generally
informative; and (3) Advertising is a reliable source of information about the product, on a
5-point scale from strongly disagree to strongly agree.*8 Items were averaged to create a
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mean score (M = 2.17, SD =.75). The scale showed acceptable internal consistency
(Cronbach’s alpha = .749).

Data Analysis

RESULTS

To fulfill the study aims, we utilized 2 generalized linear mixed models to examine the
outcomes of (1) positive attitude towards a message, and (2) product intentions. In both
models, we examined fixed effects for all measured characteristics of the message, including
type of product, source of message (industry-sponsored or user-generated), and location of
message. Covariates of skepticism toward advertising, sensation-seeking age, sex, race/
ethnicity, and baseline tobacco use also were included. We included a random intercept to
account for individual differences across participants in both models. In the second model
examining product intentions as the outcome, we also included a fixed effect for attitude
towards message. We conducted analyses using IBM SPSS Statistics for Windows, Version
22.0.

Sample Characteristics

Ninety-two participants submitted at least one event-driven EMA survey. Table 1 shows
participant characteristics.

Message Characteristics

A total of 358 message encounters were submitted. We limited analyses to pro-tobacco
messages, leaving a sample of 322 observations. Participants submitted between 0 and 36
industry-sponsored messages and between 0 and 30 user-generated messages each during
the 28-day assessment period. Participants included a photograph or screen-shot of the
message in 71.2% of the submissions; those who were unable to take a picture or screen-
shot cited reasons such as driving at the time of the message sighting, or feeling
uncomfortable taking a picture in public. Most reported messages were industry-sponsored
(56.2%), 35.7% were user-generated, and 8.1% of messages were categorized as “other” if
the source was unclear or the submission was outside of the scope of the study instructions
(eg, a report of an individual smoking in public).

The largest category of messages was seen on the Internet (42.2%), followed by 36.3% at a
retail point-of-sale (inside or outside a convenience store, gas station, grocery store, drug
store, or smoke shop). Of the messages seen online, most were seen on Instagram (32.4%),
Facebook (21.3%), Snapchat (12.5%), and Twitter (9.6%). Traditional cigarettes were the
most common message subject (45.7%), followed by e-cigarettes (32.0%), and cigars
(8.1%). The type of product was coded as “other” in instances where it was not possible to
determine what product was depicted in the message (for example, the message showed
smoke but not a product).

Predicting Positive Attitude toward Message

Table 2 presents the results of the generalized linear mixed model predicting attitude toward
tobacco and e-cigarette messages. Messages depicting e-cigarettes (p < .001) and hookah (p
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=.02) were associated with significantly higher attitudes compared to traditional cigarettes.
Participants reporting tobacco use (p <.001), e-cigarette use (p =.02), or dual use of both
tobacco and e-cigarettes (p <.001) at baseline had significantly higher positive attitudes
towards messages compared with non-users. Neither the source of the message (ie, industry-
sponsored vs user-generated), message location, skepticism toward advertising, and
covariates such as sex, age, and race/ethnicity were significantly related to attitude.
However, participants with close friends who used e-cigarettes were significantly less likely
to report a positive attitude toward a message compared to those with close friends who used

(p =.04).

Predicting Product Intentions

Table 3 presents the results of the generalized linear mixed model predicting product
intentions from attitudes toward tobacco and e-cigarette messages. Positive attitudes towards
messages were significantly associated with intentions to use the product depicted (p <.
001). Messages that depicted e-cigarettes, hookah, and messages categorized as “other” (ie,
showed smoke but no specific tobacco product) were significantly associated with higher
intentions to use compared with messages depicting traditional cigarettes. Participants who
reported dual use at baseline were significantly more likely to report higher intentions to use
(p <.001) compared with non-users; however, no other covariates were significantly
associated with product intentions.

DISCUSSION

We examined the factors associated with positive attitudes towards pro-tobacco and e-
cigarette messages and the relationship between positive attitudes and intentions to use.
Overall, messages depicting e-cigarettes or hookah were associated with significantly higher
positive attitudes compared with traditional cigarettes. Participants who reported use of
tobacco and e-cigarettes at baseline had more favorable attitudes toward messages than their
non-user counterparts; however, participants who had close friends who use e-cigarettes had
significantly less favorable attitudes compared with those who did not. Positive attitude
towards a message was significantly associated with intentions to use tobacco and e-
cigarettes. In addition, messages that depicted e-cigarettes, hookah, or an ambiguous product
(for example, the message depicted smoke, or included paraphernalia that could be used for
either tobacco or marijuana), were also associated with higher intentions to use.

The finding that positive attitude and intentions to use were higher for messages about
hookah and e-cigarettes is consistent with national trends that demonstrate the popularity of
both products among young adults. Adults aged 18-25 have the highest rates of hookah use®
and e-cigarette use® of any age group, and research suggests that hookah and e-cigarettes are
perceived to be less harmful and less addictive by young adults than conventional cigarettes.
50 Two similar studies examining attitudes and receptivity to e-cigarette marketing among
college students found that more positive attitudes towards e-cigarette advertisements were
associated with perceptions that e-cigarettes were less harmful than cigarettes, as well as
greater intentions to use e-cigarettes.>1:52 Few studies have characterized hookah marketing
in-depth, however research has documented the prevalence of hookah-related websites and
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messages online that feature positive sentiments®3 and misinformation related to the health
consequences of hookah use.>* For example, a content analysis of tobacco-related videos on
YouTube revealed that portrayals of hookah were positive, were less likely to mention
potential health effects, and were more likely to describe smoking tricks and techniques
compared to cigarette-related videos.>®

This study was unique in that our methods allowed for examination of exposure to user-
generated pro-tobacco content on social media. Although other studies have conducted
content analyses of tobacco and e-cigarette-related marketing on social media,28:56 to our
knowledge, this is the first study to examine real-time exposure to user-generated messages
directly. We wanted to examine the specific effect of user-generated messages on intentions
to use tobacco and e-cigarettes due to the signifi-cant relationship between tobacco use and
peer influence.>’ Having close friends who use tobacco products is consistently associated
with tobacco use among young adults,5”~59 and young adult tobacco use is also predicted by
the perception that peers’ social normative beliefs are supportive of tobacco use.f0.61 Despite
this fact, our results demonstrated that user-generated messages were not significantly
associated with a more favorable attitude or stronger intentions to use tobacco or e-cigarettes
compared with industry-sponsored messages. Whereas user-generated messages accounted
for only 35.7% of the total messages submitted, their nature and content were more subtle
and varied compared to industry messages, which tended to have explicit messages
encouraging the viewer to use the portrayed product.

The current study has several limitations. First, the sample was limited to a relatively small
and homogenous group of college students who were primarily white, female, non-users;
thus, the generalizability of our results may be limited. Whereas young adults remain an
important target for tobacco research, future studies could benefit from a more diverse
sample with a greater proportion of tobacco and e-cigarette users. Second, it is unknown to
what extent the EMA message submissions described here are representative of the nature
and extent of messages actually encountered by participants. Participants were instructed to
record all sightings of marketing or social media related to tobacco or electronic nicotine
delivery systems seen during the study period on a momentary basis; however, they were not
prompted or reminded by the mobile app to do so. We have previously reported3® that
correlations between the number of messages reported via the daily survey (that utilized a
reminder via mobile push notification) and the event-driven EMA varied widely across
participants, and some participants reported forgetting to record messages in the final study
survey. Finally, there was some discrepancy regarding the characteristics of messages in the
daily survey versus the event-driven EMA survey. Specifically, based on the daily survey
data, 62.1% of messages seen were user-generated, and 37.9% were industry-sponsored; to
the contrary, the event-driven EMA survey suggested the opposite — that the majority of
messages encountered were industry-sponsored. Pearson’s chi-square tests revealed no
statistically significant differences by sex, race/ethnicity, student status, or tobacco use status
between those who submitted event-driven EMA messages versus those who did not;
however, it is possible that the participants who were more active in reporting event-driven
EMA encounters had fewer contacts on social media that posted tobacco or e-cigarette
related content.
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An important and unique strength of this study is the ecological validity of assessing real-
time, natural exposure to tobacco and e-cigarette messages. Previous studies either have
depended on recognition and recall of advertising, or controlled exposure to messages in a
laboratory setting to examine participants’ attitude or receptivity to marketing.20:62 However,
we were able to assess immediate attitudes towards messages seen in natural environments,
including messages seen online and on social media, which tend to be highly varied and
individualized depending on users’ online habits and social networks.83:64 In addition to
participants’ subjective descriptions of the messages sighted, we also collected objective
data in the form of photographs and screenshots. Although we did not do a content analysis
of the submitted images, future research utilizing this methodology could explore factors
such as imagery, theme, color, and placement to determine what characteristics of messages
affect attitudes and intentions to use tobacco and e-cigarettes among young adults.
Furthermore, although this study focused on pro-tobacco messages, the utility of the EMA
technique may be useful in evaluating the effectiveness of tobacco counter-marketing
campaigns, both in terms of overall reach as well as effectiveness in changing attitudes or
intentions towards tobacco products.

IMPLICATIONS FOR TOBACCO REGULATION

Our results suggest that messages depicting e-cigarettes and hookah are associated with
more favorable attitude and greater use intentions among young adults. Although the 2016
US Food & Drug Administration (FDA) deeming regulation requires health warnings to be
included in any advertising for all tobacco products, the marketing of e-cigarettes and
hookah is otherwise unrestricted.5® Given that young adults aged 18-25 have the highest
rates of hookah® and e-cigarette use,® and that they tend to perceive the use of these products
as safe and non-addictive, marketing for these products remain an important target for
regulation. E-cigarette advertising frequently includes content that appeals to youth and
young adults, such as cartoon characters, celebrity endorsements, and the explicit promotion
of flavors.86:67 Furthermore, both e-cigarettes and hookah are widely promoted online and
on social media websites with large youth audiences.>*68.69 Research suggests that a
majority of e-cigarette content on social media is industry-sponsored.”® Whereas the FDA
cannot regulate user-generated social media content, brands often incentivize high-profile
users to promote their products, and some studies demonstrate an overlap in content between
e-cigarette marketers and user-generated content from “vaper enthusiasts.”’* Thus, initial
steps to limit the presence of industry-sponsored e-cigarette content on social media may
have a significant impact on its overall online prevalence. In summary, future regulations
that restrict the content and venues for e-cigarette and hookah advertising may be an
important step in preventing youth initiation of these products.
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Table 1

Sample Characteristics

% or Mean (N or SD)

Characteristic =92
Age 21.21 (2.9)
Female 76.1% (70)
Hispanic 16.3% (15)
Race

White 62.0% (57)

Black 5.4% (5)

Asian 25.0% (23)

Other/More than one 7.6% (7)
Student 81.5% (75)
Tobacco Use?

Non-user 69.6% (64)

Tobacco only 15.2% (14)

E-cigarettes only 2.2% (2)

Dual? 13.0% (12)

Note.

aTobacco use defined as use on at least one day during the last 30 days

bDuaI defined as the use of both e-cigarettes and a tobacco product during the last 30 days
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