1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Am J Health Behav. Author manuscript; available in PMC 2016 May 23.

-, HHS Public Access
«

Published in final edited form as:
Am J Health Behav. 2015 January ; 39(1): 121-131. doi:10.5993/AJHB.39.1.13.

Receptivity to E-cigarette Marketing, Harm Perceptions, and E-
cigarette Use

Pallav Pokhrel, PhD, MPH [Assistant Professor],
University of Hawaii Cancer Center, Honolulu, HI.

Pebbles Fagan, PhD, MPH [Associate Professor],
University of Hawaii Cancer Center, Honolulu, HI.

Lisa Kehl, MSW, MPH, LSW [Prevention Specialist], and
University of Hawaii Manoa Health Services, Honolulu, HI.

Thaddeus A. Herzog, PhD [Associate Professor]
University of Hawaii Cancer Center, Honolulu, HI.

Abstract

Objective—To test whether exposure and receptivity to e-cigarette marketing are associated with
recent e-cigarette use among young adults through increased beliefs that e-cigarettes are less
harmful than cigarettes.

Methods—Data were collected from 307 multiethnic 4- and 2-year college students;
approximately equal proportions of current, never, and former cigarette smokers [mean age = 23.5
(SD = 5.5); 65% female].

Results—Higher receptivity to e-cigarette marketing was associated with perceptions that e-
cigarettes are less harmful than cigarettes, which in turn, were associated with higher recent e-
cigarette use.

Conclusions—The findings provide preliminary support to the proposition that marketing of e-
cigarettes as safer alternatives to cigarettes or cessation aids is associated with increased e-
cigarette use among young adults. The findings have implications for development of e-cigarette
regulations.
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Electronic or e-cigarettes are battery-powered devices that deliver vapor which may be
inhaled in the manner tobacco is smoked. The vapor is released when a liquid — popularly
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known as e-liquid or e-juice — is heated. The e-liquid is usually a solution containing
propylene glycol and/or vegetable glycerin, nicotine, and flavor concentrates, although some
e-liquids also are sold as non-nicotine containing products. The long- and short-term public
health consequences of e-cigarette use, including the effects of e-cigarettes on tobacco use
behavior, are not well understood.! However, the prevalence of e-cigarette use appears to be
undergoing a rapid increase in the US.2 Approximately 8% of US adults are likely to have
tried e-cigarettes and 1.4% are likely to be current users.3 E-cigarette use prevalence is
especially higher among adult cigarette smokers: 32% report trying e-cigarettes and 6%
report current use.3 Further, young adults have been consistently found to be more likely to
use e-cigarettes.3-6

E-cigarette Marketing and Young Adults

The evidence linking increased exposure and receptivity to tobacco marketing and increased
tobacco use, especially among youth, is extensive.” Receptivity to the marketing of a product
may be defined in terms of the extent of liking the advertising pertaining to the product and
the readiness to participate in promotional activities related to the product.8-19 Advertising
involves dissemination of print, visual, audio, or audio-visual materials; promotion includes
advertising as well as marketing activities that require some form of interaction with
marketers.1! Young adults (ie, 18-25 year-olds'2) show the highest prevalence of cigarette
smoking (34%) in the US,12 and for a long time have been the main target of tobacco
product marketing.13-15 As during adolescence, experimentation with different lifestyles
continues during young adulthood8 but young adults have greater pecuniary, legal, and
social freedom to pursue lifestyles involving substance use,” including use of products such
as e-cigarettes that are new and innovative.1® Currently, e-cigarette marketing includes both
advertising and promotions.19:20 E-cigarette marketing expenditures have increased
dramatically in the US: for example, expenditures for the first and second quarters of 2013
were more than double the expenditures for 2012.2

In 2013, 51% of US young adults were likely to have been exposed to e-cigarette advertising
on TV, 76% to print ads, and over 80% were aware of point-of-sale marketing.1® Recent
studies emphasize increasing prevalence of point-of-sale e-cigarette marketing.22-24 The
largest amount of e-cigarette marketing expenditures has been allocated to young-adult-
oriented print media (eg, Star, OK!, Rolling Stone), followed by TV advertising, which is
likely to increase as new products such as Vuse (R J Reynolds) and MarkTen (Phillip
Morris) launch television campaigning.1921 In fact, one study?® suggests that youth
exposure to television e-cigarette advertisements, measured by target rating points, increased
256% between 2011 and 2013. Young adult exposure increased 321% over the same period.
Further, several e-cigarette manufacturers (eg, Altria, Lorillard, LOGIC) are known to
sponsor young-adult-oriented cultural events (eg, Vuse sponsored Rocky Mountain Music
Festival).20 Thus, given that young adults are highly exposed to e-cigarette marketing, a
question that naturally arises is: how is e-cigarette marketing shaping young adults’ beliefs
about e-cigarettes and their e-cigarette use behavior?
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E-cigarette Harm Perceptions

The majority of e-cigarette users and young adults who are aware of e-cigarettes appear to
believe that they are safer than traditional cigarettes, are less addictive, and may help
smokers quit smoking.32:18:26.27 Research indicates that e-cigarette marketing is designed
for potential users to regard e-cigarettes as safer alternatives to cigarettes or smoking
cessation aids.28-31 To date, however, there has been limited empirical evidence linking
exposure or receptivity of young adults to e-cigarette marketing and perceptions of e-
cigarette being a safer alternative to traditional cigarettes. Such evidence could foster
development of effective e-cigarette regulations. Currently, the US Food and Drug
Administration (FDA) does not regulate e-cigarettes as cessation devices (eg, similar to
Nicotine Replacement Therapy products) or as modified risk tobacco products. The FDA
intends to regulate those e-cigarettes that are not marketed as therapeutic devices as “tobacco
products” under the Family Smoking Prevention and Tobacco Control Act (TCA).
According to the TCA, tobacco products that are not regulated by the FDA as reduced risk
or therapeutic should not be marketed as such.

The Present Study

This study investigates the impact of e-cigarette marketing on e-cigarette harm perceptions
and use in a sample of young adults. We investigated the associations among exposure and
receptivity to e-cigarette marketing, low e-cigarette-related harm perceptions, and recent e-
cigarette use in a sample of college students, adjusting for potential interpersonal and
demographic influences on low harm perceptions and e-cigarette use. We hypothesized that
exposure and receptivity to e-cigarette marketing would be associated with perceptions that
e-cigarettes are less harmful than cigarettes, which in turn, would be associated with
increased e-cigarette use in the past 30 days.

METHODS

Participants

Participants represented a convenience sample of 307 undergraduate 4- and 2-year college
students. Table 1 shows participants’ characteristics for the final analysis sample. There were
more women than men. We expected this disparate proportion of women because in the
university system where the study was based, women are over-represented. Participants’
ethnic distribution was similar to the ethnic distribution of the university system's student
population except that the proportions of Filipinos and Native Hawaiians/Pacific Islanders
(NH/PI) in the sample, 30% and 13%, respectively, were higher and lower than the
proportions of Filipino (9%) and NH/P1 (17%) students in the university system,
respectively. The study was advertised with equal intensity across the 4- and 2-year college
campuses and the response rates were proportional to the sizes of the student population at
each type of institution.

Procedures

Participants were recruited from one 4-year college/university and 2 2-year community
colleges in Oahu, Hawaii, using on-campus advertisements. The study was advertised
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through flyers, ads in student newspapers and student life e-mail bulletins that were
supposed to reach all full-time students enrolled at the colleges. To reduce selection bias, the
study was advertised as a study on young adults’ general health behavior rather than a study
on e-cigarettes or tobacco products.

Interested students completed a brief screening survey and provided contact information
online. Before completing the screening survey, we asked students to provide initial consent.
This first consent form described the questions that would be asked in the screening survey
and mentioned smoking as an example of health behavior of interest. Those who completed
the screening survey were screened to be invited to participate in the main survey based on
age (18-40 years) and smoking status: we planned to recruit almost equal proportions of
cigarette current smokers, never smokers, and former smokers/experimenters to ensure that
adequate numbers of each were represented in the target sample. Because e-cigarette use is
known to be more prevalent among current and former cigarette smokers, it was important to
represent adequate numbers of current smokers and former smokers/experimenters. Next,
eligible students were invited to participate in the main study via e-mail. Students were
required to read the second consent form and provide informed consent before initiating the
main survey. The second consent form provided a description of the study, including the
emphasis on tobacco products, and described in detail the risks and benefits involved in
study participation.

Participants’ e-mail addresses were unique to each individual (all 3 colleges fall under the
same university system). Figure 1 shows the recruitment flowchart. Because far more
eligible cigarette never-smokers responded than would be needed to meet the target sample
size, a random half of the eligible never-smokers were invited to participate in the study. All
eligible smokers and former smokers/experimenters were invited. Of the 326 students who
were invited to participate, 307 (94%) completed the main study survey. Participants were
provided a $15 Starbucks electronic gift-card each for completing the main study survey.
Data were collected online in September-October, 2013.

Demographics—Data were collected on participants’ age, sex, income, and ethnicity.
Income was assessed with a single item: “What is your annual household/family income?”
(7-point scale; “$0 -$9,999” to “Over $60,000”). Certain racial/ethnic categories were
combined to result in 4 broader categories: White, Asian American (56% Japanese, 16%
Chinese, 20% Korean, 8% other Asians), Filipino, and Other (75% Native Hawaiian/Pacific
Islander).

Cigarette smoking and e-cigarette use—Cigarette smoking was assessed in terms of
self-reported lifetime cigarette use (“How many cigarettes have you smoked in your entire
life?” Response options included: “None, | have never smoked cigarette,” “Less than 100
cigarettes,” “100 or more cigarettes”), past 30-day cigarette use frequency (“During the last
30 days, on how many days did you smoke cigarettes?” Response options included “0 days,”
“1-2 days,” “3-5 days,” “6-9 days,” “10-19 days,” “20-29 days,” “Used daily™), and current
smoking status (“How do you describe your current cigarette smoking behavior?” “I don't
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smoke at all,” “I smoke sometimes,” “I smoke daily”). E-cigarette use was assessed in terms
of self-reported lifetime e-cigarette use (“Have you ever used an electronic cigarette?”
“Yes,” “No0”) and past 30-day e-cigarette use (“How many times have you used e-cigarettes
in the past 30 days?” Response was assessed on a 12-point scale ranging from “0 times,”
“1-10 times,” “11-20 times” to “Over 100 times™). Participants were classified as “current
cigarette smokers,” “former cigarette smokers/experimenters,” and “never cigarette
smokers” using algorithms similar to the ones employed in past smoking research involving
young adults.32 Self-identified “daily” or “sometime” smokers who reported use of any
cigarette in the past 30 days and 100 or more cigarettes in lifetime were classified as
“current cigarette smokers.” Self-identified non-smokers who reported lifetime cigarette use
but did not report use in the past 30 days were classified as “former cigarette smokers/
experimenters.” Self-reported non-smokers who reported never-use of cigarette in lifetime or
the past 30 days were classified as “cigarette never-smokers.”

Friends’ and family members’ e-cigarette use—Family members’ and friends’ e-
cigarette use were assessed with 2 open-ended items. Using a separate item, participants
were asked to provide the number of family members or friends who used e-cigarettes. For
analysis purposes, a latent “interpersonal influence” variable was measured with the
numbers of friends and family members using e-cigarettes as indicators.

Exposure to e-cigarette marketing—To assess e-cigarette marketing exposure,
participants were asked to rate on a 4-point scale [“1 (never),” “2 (rarely),” “3 (sometimes),”
and “4 (often)”] how often they had seen e-cigarette ads across each of the following
marketing media: newspapers, magazines, the Internet, television, billboards, sporting or
cultural events, convenient stores, gas stations, grocery stores, and malls (an “other” option
was also provided with space for open-ended response).33:34 For analysis purposes, a single
“marketing exposure” variable was created by summing the scores across the different
channels of exposure assessed. The internal consistency of exposure across marketing
channels was high in the current sample (a = .87).

Liking of e-cigarette ads—L.iking of e-cigarette ads or commercials was assessed with 5
items adapted from previous research on alcohol ad exposure.? The 5 items asked: “Of the
ads or commercials you see, how much do you like the ads or commercials for e-cigarettes?”
“When you see e-cigarette ads or commercials, do you think they are funny?” “When you
see e-cigarette ads or commercials, do you think they are sexy?” “When you see e-cigarette
ads or commercials, do you wish you were like people in the ads or commercials?” and
“When you see ads or commercials for e-cigarettes, how often do you pay attention to
them?”Each item was assessed on a 4-point scale. Response options for the first item were
anchored by “I like the e-cigarette ads/commercials most” and “I like the e-cigarette ads/
commercials the least.” For all other items, the response options were anchored by “Yes,
always” and “No, never”). The items showed good internal consistency in the current data (a
=.80) and were summed into an index of ad-liking.

Receptivity to e-cigarette promotions—Two items commonly used to assess
receptivity to tobacco promotions8-10 were adapted for e-cigarettes. The first item asked
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participants whether they would wear or use an item that has the name of an e-cigarette
product on it (yes/no). The second item asked if they had ever bought or received for free
any product which promoted an e-cigarette brand or was distributed by an e-cigarette
company (yes/no). For analysis, scores across both items were summed.

Low e-cigarette harm perceptions—Fourteen items based on previous research on
potential reduced exposure tobacco products3®:36 were adapted to assess e-cigarette harm
perceptions. Each item was measured on a 7-point rating scale, ranging from “strongly
disagree” to “strongly agree.” The 14 items represented 3 factors representing beliefs that: e-
cigarettes are less harmful than cigarettes (eg, “E-cigarettes provide a safer way to get
nicotine”; 7 items; a = .92 in the current data), improve the health of current smokers (eg,
“E-cigarettes improve breathing and reduce coughing”; 3 items; a = .82 in the current data),
and may be used to quit smoking (eg, “E-cigarettes help people quit smoking”; 4 items; a =.
85 in the current data). When examined together, the 14 items showed high internal
consistency (a = .94). For analysis purposes, a “harm perceptions” latent variable was
measured with scores representing the indices of the 3 factors as indicators.

Statistical Analyses

Descriptive analyses were conducted by using SAS software.37 In addition to examining
participant characteristics by lifetime e-cigarette use status, we computed descriptive
statistics for each item of the measures pertaining to liking of e-cigarette ads and low e-
cigarette harm perceptions. To test hypotheses, structural equation modeling (SEM) was
conducted with Mp/us.38 SEM enables one to test how well a hypothesized model fits the
actual data. The model may test multiple hypothesized relationships among variables
simultaneously. The variables may be included in the model as they were measured or
observed (ie, manifest variables) or as factors (ie, latent variables) estimated based on
observed variables (indicators). The variables, including latent factors, may be treated as
independent or dependent variables according to the hypothesized relationships. The
hypothesized model is usually presented in a figure (eg, Figure 2) where rectangles represent
observed variables and ellipses represent latent variables. Arrowed paths are used to indicate
the direction of the effect of one variable on another and the effect is estimated in terms of a
regression coefficient. The goodness-of-fit of the model to the data is usually assessed in
terms of an absolute index (ie, chi-square) and comparative indices such as the Comparative
Fit Index (CFI) and the Root Mean Square Error of Approximation (RMSEA).

In the present SEM model, marketing receptivity, interpersonal influence, low e-cigarette
harm perceptions, were measured as latent constructs (Figure 2). E-cigarette marketing
exposure, marketing receptivity, interpersonal influence, smoking status, and demographic
variables were specified as exogenous variables. The low e-cigarette harm perceptions
construct was specified as a mediator. Past-30-day e-cigarettes use variable was specified as
the criterion variable. Direct paths were specified from all exogenous variables to low harm
perceptions (mediator) and to past-30-day e-cigarette use (criterion variable). A direct path
was specified from low harm perceptions to past-30-day e-cigarette use. All exogenous
variables were specified to co-vary.
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The model was fit to the data and the statistical significance of each path coefficient was
examined. Next, the model was estimated again with every specification from the previous
model intact except for the statistically non-significant paths whose effects were fixed to
zero (p < .05). Because past-30-day e-cigarette use had a positively skewed distribution, the
model was estimated using the MLR estimator in Mp/us which is robust to non-normality.3°
Mediation was determined based on statistically significant (p < .05) specific indirect
effects?? computed using Mp/us. A point to note is that during initial model testing, which
involved specification of direct paths from all exogenous variables to the mediator and the
criterion variable, and from the mediator to the criterion variable, even though the model
estimation terminated normally, a warning message was generated stating that for some
parameters the standard errors may not be trustworthy. We probed the issue further and the
problematic parameter was found to be associated with “Other” ethnicity. When the model
was re-estimated with non-significant paths constrained to zero, no warning message was
generated.

Forty-three percent of participants reported ever-using e-cigarettes and 28% had used e-
cigarettes at least once in the past 30 days. E-cigarette ever-use was higher among current
cigarette smokers (68.2%) than among former smokers/experimenters (47.7%) and never-
smokers (18.4%). Fifty-eight percent of participants reported having seen e-cigarette ads
“sometimes” or “often” on TV, 59% on the Internet, 71% in malls, 44% in magazines, 28%
in newspapers, 41% in gas stations, and 47% in convenient stores. Approximately 90% of
participants reported being exposed to some form of e-cigarette marketing “sometimes” or
“often.” As shown in Table 1, lifetime e-cigarette users, compared with non-users, tended to
be younger, represent lower proportion of Whites and higher proportion of Filipinos, and
greater numbers of friends and family members who used e-cigarettes. In addition, lifetime
e-cigarette users tended to report higher exposure to e-cigarette marketing, were more likely
to like e-cigarette advertising, and were more receptive to e-cigarette promaotions.

Table 2 shows participants’ response to items pertaining to “liking of e-cigarette ads.”
Approximately 24% participants tended to like e-cigarette ads or commercials relative to
other ads or commercials (ie, scored over 2 on a scale of 1-4), 21.5% tended to find e-
cigarette ads or commercials funny, and 10% tended to find e-cigarette ads or commercials
Sexy.

Table 3 presents descriptive statistics related to low e-cigarette harm perceptions in the
current sample. Of the 3 low harm perception factors assessed, participants tended to score
generally higher on items pertaining to harm reduction perceptions. Across items, the
average score was highest for the perception that e-cigarettes cut down on the harmful
effects of secondhand smoke. Sixty-nine percent of the participants agreed that e-cigarettes
cut down on the harmful effects of secondhand smoke. Among perceptions related to health
benefits of e-cigarettes, the average score was highest for the perception that e-cigarettes
improve breathing and reduce coughing. Among perceptions related to usefulness of e-
cigarettes in smoking cessation, on average, participants tended to score higher on the
perception that e-cigarettes are a good compromise for people trying to quit smoking.
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Figure 2 shows the final model representing the relationships among e-cigarette marketing
exposure, marketing receptivity, low e-cigarette harm perceptions, and recent e-cigarette use.
The model showed a good fit to the data [x2 = 98.1, df = 68, p = .01 (scaling correction
factor for MLR = 1.03); CFI=0.96; RMSEA = 0.038, 95% CI = 0.019-0.054). The model
explained 23% of the variance in past-30-day e-cigarette use and 25% of the variance in low
harm perceptions. Statistically significant factor loadings and effects on dependent variables
are presented in Figure 2 in terms of standardized path (regression) coefficients. A
standardized path coefficient indicates the expected change on dependent variable in
standard deviation units, given an increase on the independent variable of one standard
deviation. Thus, a standardized path coefficient is independent of the original scales of the
variables involved and standardized path coefficients may be readily compared among each
other to evaluate the relative strengths of associations.

The current data indicated a significant effect of marketing receptivity on low e-cigarette
harm perceptions such that higher marketing receptivity was associated with perceptions that
e-cigarettes are less harmful than cigarettes. Further, lower e-cigarette harm perceptions
were significantly associated with higher e-cigarette use. Moreover, low harm perceptions
were found to statistically significantly mediate the effect of marketing receptivity on recent
e-cigarette use [indirect effect estimate = 0.45, standard error = 0.21, p < .05 (2-tailed)]. The
SEM analyses did not find marketing exposure to have a significant effect on harm
perceptions or e-cigarette use. In a set of subsidiary analyses, we examined the associations
between marketing exposure and lifetime and past-30-day e-cigarette use in logistic
regression models, without accounting for low harm perceptions and marketing receptivity,
and with and without adjusting for demographic characteristics and cigarette smoking status.
Results are presented in Table 4. Marketing exposure was significantly associated with
lifetime e-cigarette use, even after adjusting for demographic characteristics and smoking
status.

DISCUSSION

To our knowledge, this is the first empirical study to investigate the relationships among e-
cigarette advertising, e-cigarette harm perceptions, and e-cigarette use employing a
multivariable model. Patterns of e-cigarette use behavior seem to be changing rapidly,
especially among younger individuals.*! The prevalence of lifetime e-cigarette use among
cigarette smokers in the current sample (68%) is comparable to the rate among young adult
cigarette smokers (65%) reported in a study conducted elsewhere in the US.19 In addition,
the present data are in agreement with other data suggesting that the majority of younger
adults who are aware of e-cigarettes tend to believe that e-cigarettes are less harmful than
traditional cigarettes.*2

Importantly, our findings suggest that a large proportion of young adults may be exposed to
e-cigarette marketing and among them, those who are more receptive to the marketing are
more likely to believe that e-cigarettes are less harmful than cigarettes and, consequently,
more likely to use them. In the SEM analysis we did not find marketing exposure to be
associated with low e-cigarette harm perceptions or recent e-cigarette use. However, logistic
regression analyses found marketing exposure to be associated with lifetime e-cigarette use.
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The effects of marketing exposure on attitudes and behavior appear to be smaller than those
of receptivity.1! Hence, future studies employing larger sample sizes are needed to
determine the unique effects of marketing exposure on e-cigarette use, accounting for the
effects of receptivity.

Increased investment in marketing by the spiraling e-cigarette industry coupled with the lack
of regulations on e-cigarette marketing means that currently young adults are likely to be
heavily exposed to e-cigarette marketing and its contents that are designed to promote e-
cigarette consumption in their age-group. Characteristics of young adults who are more
receptive towards e-cigarette marketing are not well understood. Further, not much is known
about psychosocial factors that influence e-cigarette marketing receptivity. The tobacco
industry is known to use various strategies to make tobacco product marketing particularly
attractive to young adults.” This has included promoting tobacco products highlighting
themes (eg, activities associated with sensation-seeking) and using venues (eg, clubs, bars)
or graphics that glorify young adult lifestyles or role models. Perhaps studying the effects of
e-cigarette marketing on attitudes and beliefs of young adults would elucidate the strategies
being used by e-cigarette marketing to attract young adults.

Clearly, future longitudinal studies that allow lagged assessments are needed to test the
causal relationships implied in our findings. Because of the cross-sectional nature of the
current data, we acknowledge that the directions of the paths we found to be statistically
significant need to be appraised carefully considering the plausibility of reverse effects. The
causal mechanisms we proposed attempt to explain the effects of e-cigarette marketing and
attitudes on e-cigarette use behavior. However, certain theories such as the theories of
attribution®3 and self-perception** are known to postulate that individuals may develop
attitudes specific to a behavior based on the behavior itself or retrospectively attribute the
behavior to certain attitudes. Also, actual use of e-cigarettes may lead individuals to believe
that e-cigarettes are less harmful than cigarettes. For example, smokers who reduce cigarette
smoking through e-cigarette use may notice improvements in health. Thus, different
perspectives may need to be balanced while evaluating the significance of the present
findings. Still, our findings may be considered to lend preliminary support to the idea that e-
cigarettes are marketed with the effect of making consumers believe that e-cigarettes are
tobacco harm reduction products.28-31

Past research on marketing effects on tobacco and alcohol use consistently has replicated
similar cross-sectional effects in longitudinal designs.114% Longitudinal replication of the
current findings would strengthen the rationale for regulating e-cigarettes as modified risk
tobacco products. Under modified risk provisions, to market e-cigarettes as less harmful
alternatives to cigarettes, e-cigarette manufacturers would be required to demonstrate
through scientific evidence that e-cigarettes reduce exposure to toxins common to tobacco
products and benefit the health of the public as a whole. Thus, current findings imply that e-
cigarettes are being marketed, overtly or covertly, by using health-benefit or reduced-harm
claims. Thus, validating current findings through more rigorous future research methods
may help apply modified-risk tobacco product provisions to all e-cigarettes.
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We found interpersonal influence not to be associated with low e-cigarette harm perceptions
but to have a direct effect on e-cigarette use, thereby suggesting that interpersonal influence
may occur primarily through modeling.#® Furthermore, we found younger individuals and
men to be more likely to believe that e-cigarettes are safer than cigarettes. These findings
related to age and current smoker status are consistent with past research.3 Future research
needs to pay attention to potential sex differences in e-cigarette marketing exposure/
receptivity, low e-cigarette harm perceptions and their influence on e-cigarette use.

This study has limitations that need to be considered. First, the current data were cross-
sectional. Hence, no causal inferences may be made based on current findings. The sequence
in which the exogenous, mediator, and criterion variables were specified in the SEM analysis
was not based on actual temporal order but on theoretical assumptions. Second, the current
data were based on a convenience sample recruited from colleges, which may raise concerns
about the generalizability of current findings, in particular to non-student young adults.
Moreover, targeted sampling may have introduced some bias into the sample. Including
larger subsamples of never, current, and former cigarette smokers through random sampling
would have been desirable. Third, owing to the preliminary nature of the study, the size of
the present sample was small, which may have limited our ability to detect small but
statistically significant effects. Fourth, some of the measures we used have been newly
adapted to e-cigarettes and lack precedence of use. These measures need to be validated in
future studies. In addition, inclusion of multiple alternative instruments to assess marketing
exposure, past-30-day e-cigarette use and socio-economic status would have been desirable.
The current study assessed income with a single item that referred to “household/family
income.” For some young adults, household/family income may lack clarity because
household income may be thought to refer to the income of the family of origin or the
individual's own income. Future efforts to replicate the current findings need to address these
limitations. These limitations notwithstanding, our study is important for providing
preliminary evidence regarding the relationship between e-cigarette marketing and e-
cigarette use among young adults.

Acknowledgments

The research was supported by a seed grant awarded to Pallav Pokhrel by the University of Hawaii Cancer Center.
The authors thank Nick Muranaka for help with data collection and Grant Uyeda and Brad Nitta for administrative
support.

References

1. Grana R, Ling PM, Benowitz N, Glantz SA. E-cigarettes: a scientific review. Circulation. 2014;
129(19):e490-492. [PubMed: 24821830]

2. King BA, Alam S, Promoff G, et al. Awareness and ever use of electronic cigarettes among U.S.
Adults, 2010-2011. Nicotine Tob Res. 2013; 15(9):1623-1627. [PubMed: 23449421]

3. Zhu SH, Gamst A, Lee M, et al. The use and perception of electronic cigarettes and snus among the
U.S. population. PLoS One. 2013; 8(10):e79332. [PubMed: 24250756]

4. Pearson JL, Richardson A, Niaura RS, et al. e-Cigarette awareness, use, harm perceptions in US
adults. Am J Public Health. 2012; 102(9):1758-1766. [PubMed: 22813087]

5. Choi K, Forster J. Characteristics associated with awareness, perceptions, and use of electronic
nicotine delivery systems among young U.S. Midwestern adults. Am J Public Health. 2013; 103(3):
556-561. [PubMed: 23327246]

Am J Health Behav. Author manuscript; available in PMC 2016 May 23.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Pokhrel et al.

10

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Page 11

. Pepper JK, Brewer NT. Electronic nicotine delivery sys tem (electronic cigarette) awareness, use,

reactions and beliefs: a systematic review. Tob Control. 2014; 23(5):375-384. [PubMed: 24259045]

. National Cancer Institute. The Role of the Media in Promoting and Reducing Tobacco Use. Tobacco

Control monograph No. 19. US Department of Health and Human Services, National Institutes of
Health, National Cancer Institute; Bethesda, MD: 2008.

. Pierce JP, Choi WS, Gilpin EA, et al. Tobacco industry promotion of cigarettes and adolescent

smoking. JAMA. 1998; 279(7):511-515. [PubMed: 9480360]

. Unger JB, Schuster D, Zogg J, et al. Alcohol advertising exposure and adolescent alcohol use: a

comparison of exposure measures. Addict Res Theory. 2003; 11(3):177-193.

. Gilpin EA, White MM, Messer K, Pierce J. Receptivity to tobacco advertising and promotions
among young adolescents as a predictor of established smoking in young adulthood. Am J Public
Health. 2007; 97(8):1489-1495. [PubMed: 17600271]

Lovato C, Watts A, Stead LF. Impact of tobacco advertising and promotion on increasing
adolescent smoking behaviors. Cochrane Database Syst Rev. 2011; 10:CD003449.

Preventing Tobacco Use among Youth and Young Adults. US Department of Health and Human
Services, Centers for Disease Control and Prevention, National Center for Chronic Disease
Prevention and Health Promotion, Office on Smoking and Health; Atlanta, GA: 2012. The
Surgeon General Report..

Wechsler H, Rigotti NA, Gledhill-Hoyt J, Lee H. Increased levels of cigarette use among college
students: a cause for national concern. JAMA. 1998; 281(2):1673-1678. [PubMed: 9831998]
Biener L, Albers AB. Young adults: Vulnerable new targets of tobacco marketing. Am J Public
Health. 200494(2):326-330. [PubMed: 14759950]

Ling PM, Glantz SA. Why and how the tobacco industry sells cigarettes to young adults: evidence
from industry documents. Am J Public Health. 2002; 92(6):908-916. [PubMed: 12036776]
Erickson, EH. Identity, Youth, and Crisis. W.W. Norton & Company; New York: 1968.

Sussman, S.; Ames, S. Drug Abuse: Concepts, Prevention, & Cessation. Cambridge University
Press; New York, NY: 2008.

Choi K, Fabian L, Mottey N, et al. Young adults’ favorable perceptions of snus, dissolvable,
tobacco products, and electronic cigarettes: findings from a focus group study. Am J Public Health.
2012; 102(11):2088-2093. [PubMed: 22813086]

American Legacy Foundation. [June 5, 2014] Vaporized: E-cigarettes, advertising, and youth
(online). Available at: http://legacyforhealth.org/content/download/.

Durbin, RJ.; Waxman, HA.; Harkin, ST., et al. [June 10, 2014] Gateway to addiction? A survey of
popular electronic cigarette manufacturers and targeted marketing to youth (online). Available at:
http://www.durbin.senate.gov/public/.

Kornfield R, Huang J, Vera L, Emery SL. Rapidly increasing promotional expenditures for e-
cigarettes. Tob Control. 2014 Epub ahead of print.

Ganz O, Cantrell J, Moon-Howard J, et al. Electronic cigarette advertising at the point-of-sale: a
gap in tobacco control research. Tob Control. 2014 Epub ahead of print.

Wagoner KG, Song EY, Egan KL, et al. E-cigarette availability and promotion among retail outlets
near college campuses in two southeastern states. Nicotine & Tob Res. 2014; 16(8):1150-1155.
[PubMed: 24847099]

Rose SW, Barker DC, D'Angelo H, et al. The availability of electronic cigarettes in US retail
outlets, 2012: results of two national studies. Tob Control. 2014; 23(Suppl 3):iii10-iii16.
[PubMed: 24935892]

Duke JC, Lee YO, Kim AE. Exposure to electronic cigarette television advertisements among
youth and young adults. Pediatrics. 2014; 134(1):e29-e36. [PubMed: 24918224]

Etter JF, Bullen C. Electronic cigarette: users profile, utilization, satisfaction and perceived
efficacy. Addiction. 2011; 106(11):2017-2028. [PubMed: 21592253]

Goniewicz ML, Lingas EO, Hajek P. Patterns of electronic cigarette use and user beliefs about their
safety and benefits: an internet survey. Drug Alcohol Rev. 2012; 32(2):133-140. [PubMed:
22994631]

Am J Health Behav. Author manuscript; available in PMC 2016 May 23.


http://legacyforhealth.org/content/download/
http://www.durbin.senate.gov/public/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Pokhrel et al. Page 12

28. Paek HJ, Kim S, Hove T, Huh JY. Reduced harm or another gateway to smoking? Source, message,
and information characteristics of e-cigarette videos on YouTube. J Health Communication. 2014;
19(5):545-560. [PubMed: 24117370]

29. Popova L, Ling P. Alternative tobacco product use and smoking cessation: a national study. Am J
Public Health. 2013; 103(5):923-930. [PubMed: 23488521]

30. Richardson A, Ganz O, Stalgaitis C, et al. Noncombustible tobacco product advertising: How
companies are selling the new face of tobacco. Nicotine Tob Res. 2014; 16(5):606—614. [PubMed:
24379146]

31. Grana R, Ling P. “Smoking revolution”: a content analysis of electronic cigarette retail websites.
Am J Prev Med. 2014; 46(4):395-403. [PubMed: 24650842]

32. Gilpin EA, White VM, Pierce JP. What fraction of young adults are at risk for future smoking, and
who are they? Nicotine Tob Res. 2005; 7(5):747-759. [PubMed: 16191746]

33. Schooler C, Feighery E, Flora JA. Seventh graders' self-reported exposure to cigarette marketing
and its relationship to their smoking behavior. Am J Public Health. 1996; 86(9):1216-1221.
[PubMed: 8806371]

34. Arora M, Reddy S, Stigler MH, Perry CL. Associations between tobacco marketing and use among
urban youth in India. Am J Health Behav. 2008; 32(3):283-294. [PubMed: 18067468]

35. Stark E, Borgida E, Kim A, Pickens B. Understanding public attitudes toward tobacco harm
reduction: the role of attitude structure. J Appl Soc Psychol. 2008; 38(10):2615-2635.

36. Shadel WG, Lerman C, Cappella J, et al. Evaluating smokers' reactions to advertising for new
lower nicotine Quest cigarettes. Psychol Addict Behav. 2006; 20(1):80-84. [PubMed: 16536669]

37. SAS.. Version 9.3 of the SAS System for Windows. SAS Institute Inc; Cary, NC: 2013.

38. Muthén, LK.; Muthén, BO. Mplus, Version 7. Muthén & Muthén; Los Angeles, CA: 1998-2012.

39. Satorra, A.; Bentler, P. Corrections to test statistics and standard errors in covariance structure
analysis.. In: von Eye, E.; Cloggs, CC., editors. Latent Variables Analysis: Applications to
Developmental Research. Sage; Thousand Oaks, CA: 1994. p. 399-419.

40. Mackinnon, D. Introduction to Statistical Mediation Analysis. Taylor & Francis; New York, NY:
2008.

41. Bunnell RE, Agaku IT, Arazola R, et al. Intentions to smoke cigarettes among never-smoking U.S.
middle and high school electronic cigarette users, National Youth Tobacco Survey, 2011-2013.
Nicotine Tob Res. 2014 Epub ahead of print.

42. Tan AS, Bigman CA. E-cigarette awareness and perceived harmfulness: prevalence and
associations with smoking-cessation outcomes. Am J Prev Med. 2014; 47(2):141-149. [PubMed:
24794422]

43. Heider, F. The Psychology of Interpersonal Relations. Wiley; New York, NY: 1958.

44, Bem, DJ. Self-Perception Theory.. In: Berkowitz, L., editor. Advances in Experimental Social
Psychology. Vol. 6. Academic Press; New York, NY: 1972. p. 1-62.

45. Anderson P, de Bruijn A, Angus K. Impact of alcohol advertising and media exposure on
adolescent alcohol use: a systematic review of longitudinal studies. Alcohol Alcohol. 2009; 44(3):
229-243. [PubMed: 19144976]

46. Bandura, A. Social Learning Theory. Prentice-Hall; Oxford, UK: 1977.

Am J Health Behav. Author manuscript; available in PMC 2016 May 23.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Pokhrel et al.

Study advertised across 3
college campuses through
fliers, student newspapers,
and e-mail bulletins

A4

N =249 never -
smokers responded
within 10 days

A 4

Page 13

v

N=90
N =112 current

smokers responded

experimenter/former-
smoker responded within

Recruitment and Participation Flowchart

Am J Health Behav. Author manuscript; available in PMC 2016 May 23.

within 10 days 10 days
, l l
N=112 N = 90 invited
v v lcr:)\;:]t;ittg to c_omplete
N= 124 main survey main survey
N =125 excluded, invited to
of whom 64.8% complete
were women. main survey
Mean age (SD) =
22.5(4.2) Y —
! N =107 N=386
completed the completed the
N=114 survey survey
completed the
survey
A 4 A A
N =10 who did not N =5 who did not N =4 who did not
respond included 3 respond included 1 respond included 2
men and 7 women. man and 3 women. man and 2 women.
Mean age (SD) = Mean age (SD) = Mean age (SD) =
25.2 (5.4) 23.4(5.6) 26.5 (4.5)
Figure 1.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Pokhrel et al.
Family use 29

Interpersonal

Friend use .
influence

Marketing exposure|

Liking of Ads

Marketing
receptivity

Receptivity to
promotions

- 15%
Age

Low harm

S 12% perceptions

Female
. 93 kkk

*
*
<

74

Income

East Asian

CUEET
soroxdu]

Filipino

Other

T

Former smoker/
Experimenter

Current smoker

Page 14

LRk

ynb sdjoy

33%*
16%*
7 Past-30-day
e-cigarette use
6%

#p < 0.05; **p < 0.01; ***p < 0.001

Note.

Ellipses represent latent constructs and rectangles represent manifest variables. Single-headed arrows represent
regression paths. Values represent standardized coefficients. For clarity, only statistically significant (p < .05) paths are
presented. Co-variances and residual variances were computed but are not presented in the figure for clarity of presen-
tation. R? values for low harm perceptions and past-30-day e-cigarette use were 0.25 and 0.23, respectively.

Figure 2.

Relationships among Receptivity to E-cigarette Marketing, Harm Perceptions and Past-30-

day E-cigarette Use (N = 307)
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Table 1

Participant Characteristics for the Final Analysis Sample (N = 307)

Page 15

Total sample Lifetimee-cigaretteusers Lifetime e-cigarette non-users

Characteristics Mean (SD)/Frequency Range
Age, years 23.5 (5.46) 22.8 (5.0) 24.1(5.7) 18-40
Sex Male 35% 31.9% 37.4%

Female 65% 68.1% 62.6%
Ethnicity* Asian 25% 20.0% 29.1%

Filipino 30% 37.0% 24.4%

Other 17% 19.3% 15.7%

White 28% 23.7% 30.8%
Income $0-$9,999 13% 9.8% 15.8%

$10,000-$19,999 14% 12.0% 15.8%

$20,000-$29,999 16% 18.8% 13.5%

$30,000-$39,999 12% 9.8% 12.9%

$40,000-$49,999 13% 16.5% 11.1%

$50,000-$59,999 10% 8.3% 10.5%

Over $60,000 22% 24.8% 20.5%
College 4-year 64% 60.7% 65.7%

2-year 36% 39.3% 34.3%
Cigarette use*** Never smoked 37% 15.6% 54.1%

Former smoker/experimenter ~ 28% 30.3% 26.1%

Current smoker 35% 54.1% 19.8%
Past-30-day e-cigarette use 28%
Number of friendsusing 2.22 (3.35) 3.42 (3.9) 1.25(2.5) 0-20
e-cigarettes***
Number of family 0.45 (1.03) 0.68 (1.2) 0.27 (0.8) 0-10
membersusing e-
cigarett&e***
Harm perception

Reduces harm HAA 35.9 (10.9) 34.8 (9.6) 29.4 (9.1) 8-56

Improves health 11.0 (4.31) 11.7 (4.5) 10.5 (4.1) 3-21

Reduces addiction HAA 16.1 (5.82) 17.9 (5.5) 14.6 (5.7) 4-28
Exposureto e-cigarette 22.4(7.1) 23.7 (7.0) 21.4(7.1) 10-40
marketing**
Liking of e-cigarette 8.01 (2.81) 8.7 (2.6) 7.4(2.8) 4-20
s
Receptivity to e-cigarette 2.21 (0.45) 3.4(0.7) 3.2(0.4) 2-4
promotions***

Note.

SD = Standard Deviation.

Asterisksindicate statistically significant difference between lifetime e-cigarette usersand non-users.
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Frequency Distribution of Responses to “Liking of E-cigarette Ads” Items

Table 2

Page 17

often do you pay attention to them?

Response options Mean (SD)

1(l likee 2 3 4 (I like e-cigarette

cigarette adsthe adsthe most)

least)
Of the ads or commercials you see, how much do you like 41.2% 35.0% 19.8% 4.0% 1.87 (0.87)
the commercialsor adsfor e-cigarettes?

1 (Never) 2 3 4 (Always)
When you see e-cigarette ads or commercials, do you think 45.9% 326% 17.2% 4.3% 1.80 (0.87)
they arefunny?
When you see e-cigarette ads or commercials, do you think 65.9% 24.1% 9.0% 1.0% 1.45 (0.70)
they are sexy?
When you see e-cigarette ads or commercials, do you wish 78.0% 17.7% 3.7% 0.7% 1.27 (0.56)
you were like peoplein the ads or commercials?
When you see ads or commercials for e-cigarettes, how 44.0% 437% 11.3% 1.0% 1.69 (0.71)

Note.
SD = Standard deviation
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Table 3

Frequency Distribution of Responses to Low E-cigarette Harm Perception Items

Page 18

1 (Do not 2 3 4 5 6 7 (Agree) Mean (SD)
Agree)
Harm Reduction
E-cigarettes are less harmful than cigarettes 7.2% 59% 9.8% 228% 24.1% 15.3% 15.0% 4.6 (1.7)
E-cigarettes do reduce the harmful effects of 4.6% 85% 144% 216% 21.6% 15.0% 14.4% 4.5 (1.7)
cigarette smoking
E-cigarettes cut down on the harmful effects of 2.9% 6.2% 49%  17.0% 18.6% 18.3% 32.0% 5.3 (1.7)
secondhand smoke
E-cigarettes provide a safer way to get nicotine 5.6% 7.5% 13.4% 27.1% 19.3% 11.4% 15.7% 4.4 (1.7)
E-cigarettes are lower in tar or carbon monoxide 3.6% 36% 9.8%  30.1% 18.3% 13.7% 20.9% 4.8 (1.6)
than cigarettes
E-cigarettes make smoking safer 9.5% 5.9% 14.1% 27.9% 21.3% 9.8% 11.5% 42 (1.7)
E-cigarettes are healthier than cigarettes 11.5% 76%  115% 257% 22.04% 102% 11.5% 4.2(1.8)
Health Benefits
E-cigarettes improve breathing and reduce 10.1% 105% 16.3% 324% 15.7% 6.2% 8.8% 3.9(1.6)
coughing
E-cigarettes do not release toxins into the 14.2% 109% 178% 323% 11.9% 6.9%  59% 3.6 (1.6)
environment
E-cigarettes help improve sense of smell and taste ~ 16.0% 11.8% 154% 32.7% 9.2% 72% 7.8% 3.6 (1.7)
Smoking Cessation
E-cigarettes are a good compromise for people 8.8% 4.9% 12.4% 19.2% 21.2% 13.4% 20.2% 4.6 (1.8)
trying to stop cigarettes
E-cigarette use balances addictions to tobacco and ~ 9.5% 8.6%  135% 28.0% 20.1% 95%  10.9% 4.1(1.7)
desires to quit
E-cigarettes are less addictive than cigarettes 19.5% 134% 16.6% 26.1% 127% 42% 7.5% 3.4(1.8)
E-cigarettes help people quit smoking 8.6% 129% 16.2% 23.8% 18.9% 7.6% 11.9% 4.0(1.7)

Note.
SD = Standard Deviation
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Table 4

Exposure to E-cigarette Marketing Regressed on Lifetime and Past-30-day E-Cigarette Use

Lifetime e-cigarette use Past-30-day e-cigar ette use
Unadjusted OR (95% CI) Unadjusted OR (95% ClI)

Adjusted OR? (95% ClI) Adjusted OR? (95% CI)

Exposureto e 1.01 (0.93-1.10)

Ak * *Hk
1.13 (1.06-1.20) 1.08 (1.01-1.16) 1.09 (1.02-1.17)

cigarette ads

Note.
OR = Odds Ratio, Cl = Confidence Interval.
*
p <.05 (2-tailed)
*Kk
p <.01 (2-tailed)
Aok

*
p < .001 (2-tailed)

aM odel adjusted for age, sex, ethnicity, income, and smoking status.
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