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Abstract

Introduction—Concurrent use of cigarettes with alternative tobacco products (ATPs), even
among very light smokers, may be harmful. This study examined current use of e-cigarettes,
cigars, and hookah, and susceptibility to future use of these products in a sample of college student
cigarette smokers.

Methods—~Participants were 1161 18-29 year old (M age=21.15; SD=2.72; 52.7% female;
41.2% non-Hispanic white) current, or past 30-day cigarette smokers, drawn from a larger study.
Current smokers were categorized as very light smokers [<5 cigarettes per day (cpd)] and heavier
smokers (>5 cpd).

Results—88.6% of all participating college student smokers were very light smokers and 67.7%
used at least one ATP concurrently. The prevalence of current use in this sample was 42.9% for e-
cigarettes, 36.4% for hookah, and 25.9% for cigars. Compared to heavier smokers, very light
smokers were more likely to be younger, racial/ethnic minorities, and four-year versus two-year
college students. Multilevel logistic regression models showed that after controlling for socio-
demographic characteristics and substance use, being a very light smoker, compared with a heavier
smoker, was negatively associated with concurrent e-cigarette use, but positively associated with
concurrent cigar use, and not associated with concurrent hookah use. Moreover, compared to
heavier smokers, very light smokers reported being more susceptible to future cigar and hookah
use, but not e-cigarette use.
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Conclusions—Concurrent use of cigarettes with ATPs is popular among all college student
smokers, but very light smokers are more likely than heavier smokers to use combustible ATPs.
Smoking intervention programs and campus policies should caution smokers, especially very light
smokers, against ATP use.

INTRODUCTION

While cigarette smoking declined over the past two decades (Jamal et al., 2015), tobacco use
among young adults remains a serious public health concern. Very light smoking has
become the predominant form of tobacco use among young adults aged 18-29 (Pierce,
White, & Messer, 2009). At the same time, use of alternative tobacco products (ATPS),
including electronic cigarettes (e-cigarettes), cigars, and hookah have gained popularity
among young adults (Richardson, Williams, Rath, Villanti, & Vallone, 2014). Compared to
other adult subgroups, young adults not only have a higher prevalence of tobacco use in
general, but also are more likely to use cigarettes and ATPs concurrently (Kasza et al.,
2017).

Young adulthood is a critical developmental period for initiating and maintaining cigarette
smoking (Caldeira et al., 2012), and progressing to regular tobacco use (Rath, Villanti,
Abrams, & Vallone, 2012). Very light smoking, defined as smoking five or fewer cigarettes
per day (Pierce et al., 2009; Li, Holahan, & Holahan, 2015), often remains stable throughout
young adulthood and is associated with adverse health consequences later in life, including
cardiovascular and pulmonary diseases (Caldeira et al., 2012). Very light smoking is also
associated with equal or higher risk of past month substance use including binge drinking
and marijuana use compared to heavier smoking [more than 5 cigarettes per day (cpd);
conventionally defined as medium, moderate to heavy smoking] (Li et al., 2015).

Although many ATPs have been marketed as having lower health risks than cigarettes, some
products are known to contribute to significant health risks (Akl et al., 2010; Baker, 2000).
Similarly, although some research indicates that ATPs facilitate smoking reduction or
cessation in the general adult population (Zhu, Zhuang, Wong, Cummins, & Tedeschi,
2017), ATP use by young adult very light smokers is not associated with intentions to reduce
or quit smoking (Sutfin, McCoy, Morrell, Hoeppner, & Wolfson, 2013). Concurrent use of
cigarettes and ATPs may lead to escalated use of cigarettes and increased risk for nicotine
dependence (Doran & Brikmanis, 2016).

College students represent 40% of young adults (Snyder, de Brey, & Dillow, 2016). College
students have a lower prevalence of smoking than non-college students, but they are more
likely to be very light smokers than heavier smokers (White, Bray, Fleming, & Catalano,
2009). Previous studies have examined associations between cigarette smoking and ATP use
among college students (Sutfin et al., 2013). However, few studies have examined if use of
ATPs, such as e-cigarettes and hookah, varies across smoking intensity (i.e., very light
versus heavier smoking) or if college students’ future intentions to use ATPs vary across
smoking intensity. The present study extends existing research by examining the
associations between smoking intensity and a) current e-cigarette, cigar, and hookah use and
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b) susceptibility to use of the aforementioned ATPs by 18-29 year old college student
cigarette smokers.

METHODS

Participants

Participants were 1161 current, or past 30-day, cigarette smokers drawn from the baseline
wave (November 2014 to February 2015) of the Marketing and Promotions across Colleges
in Texas project (Project M-PACT). The study sample had an average age of 21 years old
(8D=2.72) and about half were female (52.7%). Regarding race/ethnicity, 41.2% of current
smokers were non-Hispanic white, 34.6% were Hispanic/Latino, 5.5% were African-
American/Black, 10.9% were Asian, and 7.8% reported another race/ethnicity or reported
two or more races/ethnicities.

Procedure
Eighteen-to-29 year old students who were enrolled full- or part-time at 24 two- and four-
year colleges in five counties surrounding Austin, Dallas/Fort Worth, Houston, and San
Antonio were recruited to participate in Project M-PACT. All participants were compensated
with a $10 e-gift card and entered into a drawing to win one of twenty $50 e-gift cards.
Detailed eligibility and recruiting procedures are reported elsewhere (Loukas et al., 2016).
Measures

Socio-demographic and substance use covariates—Gender, age group (younger =
18-24 years old versus older = 25-29 years old), race/ethnicity (white versus racial/ethnic
minority) and college type (two- versus four-year) were included as covariates in the
analyses. Current use of marijuana and binge drinking were also included as covariates.
Current marijuana use was coded as “1” = smoked marijuana on one or more of the past 30
days or “0” = smoked marijuana on zero of the past 30 days. Past 14-day binge drinking was
established by asking “During the past 14 days, on how many days did you have 5 or more
drinks of alcohol in a row?” and coded as “1” = reported binge drinking behavior on one or
more of the past 14 days or “0” = reported binge drinking on zero of the past 14 days.

Current smoking intensity—Students who endorsed smoking at least one cigarette in
the past 30 days were asked two questions to assess smaoking, one regarding current
frequency “on how many of the past 30 days did you smoke cigarettes?” and the other
current quantity “on the days you smoked, how many cigarettes did you usually smoke each
day?” Based on prior research (Husten, 2009; Pierce et al., 2009), the total monthly number
of cigarettes was obtained by multiplying current frequency and current quantity, and the
average cigarettes per day (cpd) was computed as total monthly cigarettes divided by 30.
Smoking intensity was defined as “1” = very light (< 5 cpd) and “0” = heavier (> 5cpd), with
heavier smokers as the reference group.

Current ATP use—Current (past 30-day) use of ATPs, including e-cigarettes, cigars, and
hookah, was assessed with one item for each product. The item was adapted from the Youth
Tobacco Survey (Starr et al., 2005) and the Population Assessment of Tobacco and Health
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(PATH) Survey (National Institutes of Health, 2014). For e-cigarettes, we asked “During the
past 30 days, have you used any ENDS product, (i.e. an e-cigarette, vape pen, or e-hookah),
even one or two puffs, as intended (i.e. with nicotine cartridges and/or e-liquid/e-juice)?” For
cigar products and hookah, the question was, “during the past 30 days, how many days did
you use/smoke _ as intended (i.e. with tobacco)”? Each variable was dichotomized into
“1” for current-users (used on least one day during last 30 days) and “0” for non-current
users.

Susceptibility to ATP use—Susceptibility to ATP use was measured with two items
from Pierce et al. (1998) for each ATP. “If one of your friends were to offer you ___, would
you smoke/use it?” and “Do you think you will use any of the following in the next 12
months?”. Response options for both questions were “definitely not”, “probably not”,
“probably yes”, and “definitely yes”. Only participants who selected “definitely not” for
both questions were considered non-susceptible to future use and coded as “0”. All other

participants were considered susceptible to future use and coded as “1” (Pierce, 1998).

Data Analysis

Analyses were conducted in R 3.3.2. Separate multilevel logistic regression models were
used to examine the associations between cigarette smoking intensity, the independent
variable, and each of the six current ATP use and susceptibility to ATP use dependent
variables. Gender, age, race/ethnicity, type of college (two- versus four-year institution), and
substance use covariates were included in the models. Multilevel models were conducted to
include school as a random intercept.

RESULTS

The majority of participating current smoking college students (88.6%) reported very light
smoking (< 5 cpd). On average, participants smoked about 11 days out of the past 30 days
and about 2 cpd. Only 14.3% of the sample were daily smokers. Very light smokers were
more likely than heavier smokers to be younger (aged 18-24 versus 25-29), racial/ethnic
minorities (versus non-Hispanic White), and to attend a 4-year (versus 2-year) institution,
but they did not differ in gender or marijuana use and binge drinking. The majority (67.7%)
of college student smokers used at least one ATP concurrently. The most popular product
concurrently used with traditional cigarettes was e-cigarettes (42.9%), followed by hookah
(36.4%), and then cigars (25.9%). A large portion of student current smokers was
susceptible to future ATP use (see Table 1).

The multilevel logistic regression models (see Table 2) indicated that even after controlling
for all covariates, smoking intensity was associated with both current e-cigarette use and
current cigar use, but not current hookah use. Compared with heavier smokers, very light
smokers had greater odds of using cigars concurrently while they had lower odds of using e-
cigarettes concurrently. Additional multilevel logistic regression analyses indicated that
compared with heavier smokers, very light smokers had greater odds of being susceptible to
future cigar and hookah use, but not e-cigarette use (see Table 2).
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DISCUSSION

Consistent with previous studies, the findings indicated that a majority of college student
smokers consumed no more than five cigarettes per day (Husten, 2009; Pierce et al., 2009),
and most used at least one type of ATP concurrently (Richardson, Williams, et al., 2014).
The prevalence of e-cigarette use is particularly notable at over 40% among both very light
and heavier smokers. The concurrent use of cigarettes and e-cigarettes could reinforce
dependence on nicotine (Fix et al., 2014) and requires further investigation. Extending
existing research, findings indicated that very light cigarette smokers varied from heavier
smokers in their concurrent use of ATPs. Whereas very light smoking college students were
more likely than their heavier smoking peers to use cigars, they were less likely to use e-
cigarettes. These findings corroborate research with adult smokers, indicating that compared
with daily smokers, non-daily smokers (who consume fewer cigarettes than daily smokers)
are more likely to use combustible ATPs (Dunbar, Shadel, Tucker, & Edelen, 2016) and less
likely to use non-combustible ATPs (Richardson, Pearson, Xiao, Stalgaitis, & Vallone,
2014). Very light smokers may be at lower risk for tobacco related diseases than heavier
smokers, but concurrent use of ATPs, particularly combustible ones, may increase their risk
for negative health outcomes (Doran & Brikmanis, 2016) and subsequent nicotine
dependence (Dunbar et al., 2016).

Motives to use might play a role in differentiating concurrent ATP use among very light
versus heavier smokers. Compared with very light smokers, heavier smokers are more likely
to endorse using ATPs in order to cut down on cigarettes or to quit (Dunbar et al., 2016).
Alternatively, smokers with lower cigarette consumption are more likely to use ATPs for
improving affect or for socialization purposes (Doran & Brikmanis, 2016). Since most
college student tobacco users are also very light smokers, they may not be motivated to quit
or cut down on smoking (Sutfin et al., 2013). Given limited research, additional studies
examining motives for concurrent use of various ATPs among very light and heavier
cigarette smoking college students are warranted.

More than three quarters of all college student smokers were susceptible to future use of at
least one ATP. Although there was no difference between the two groups in concurrent
hookah use, very light smokers were more likely than heavier smokers to be susceptible to
using hookah in the future. Interestingly, there were no differences between the two groups
in susceptibility to e-cigarette use, which indicates that very light smokers are as likely as
heavier smokers to try e-cigarettes in the future, also potentially increasing their risk for
subsequent nicotine addiction from these products (Richardson, Pearson, et al., 2014).

Study findings should be interpreted within the context of certain limitations. This is a cross-
sectional study of college student smokers from the four largest metropolitan areas in Texas.
Longitudinal studies with young adult college students outside of Texas and/or non-college
attending young adults are needed to determine the role of smoking intensity on progression
of ATP use and to generalize findings to the young adult population. Moreover, although our
definition of smoking intensity considers both quantity and frequency of cigarette use, it
does not consider variations in daily cigarette use, given that only 14.3% of the sample were
daily smokers. The low proportion of daily smokers in our sample may be indicative of the
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increasing prevalence of intermittent/non-daily smoking in the general population (Jamal et
al., 2015), but also limits nuanced examination of ATP use by quantity, frequency, and daily
cigarette use.

Notwithstanding the above limitations, the current study extends existing research by
indicating that very light smokers are more vulnerable than heavier smokers to concurrent
cigar use and more susceptible to using both hookah and cigars. Although very light
smokers were less likely than their peers to concurrently use e-cigarettes, there were no
differences between the two groups in susceptibility to future use of this product. Findings
highlight the need to develop effective interventions to educate college students, particularly
very light smokers, about the harms associated with ATPs (Dunbar et al., 2016). Findings
also indicate the need to define subcategories of tobacco users based on use motives and
consumption level of both cigarettes and ATPs.
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HIGHTLIGHTS

Very light smokers are more likely than heavier smokers to use combustible
ATPs.

Although very light smokers are less likely to concurrently use e-cigarettes,
there are no differences between the types of smokers in susceptibility to
future use of this product.

Effective interventions that educate college students, particularly very light
smokers, about the harms associated with ATPs are needed.
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Overall Sample (N =

Very Light Smoker (n =

Heavier Smoker (n = 132)

1161) % 1029) % % Chi-Square
Demographics
Younger (18-24) 87.0 89.9 64.4 67.03 ***
Non-Hispanic White 412 38.2 64.4 33.16 %
Female 52.7 52.6 53.0 0.10
Four-Year College 90.9 92.1 81.1 17.07 ***
Marijuana & Alcohol Use
Current Marijuana Use 53.7 54.3 48.9 1.40
Past 14-Day Binge Drinking 55.2 55.9 49.6 1.84
Current ATPZ Use
E-cigarettes 42.9 41.7 52.3 535
Cigar 259 271 16.7 6.68 **
Hookah 36.4 375 28.0 450 ¥
Susceptibility to ATP Use
E-cigarettes 85.1 84.7 87.9 0.92
Cigar 76.5 77.8 66.7 807 **
Hookah 88.3 89.9 76.5 2023 ***
*p<.05.
**p<. 01.
-
p<.001.

'Zcpd = cigarettes per day

2 .
alternative tobacco product
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