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Abstract

Background: Cigarette smoking is an important risk factor for unhealthy dieting behaviors (UDBs) in youth. The
role of alternative tobacco products and UDB engagement has yet to be examined empirically despite concerning
trends in use. This study aimed to examine UDB prevalence in a U.S. geographic region-specific adolescent sample
and associations with a variety of tobacco use behaviors and perceptions.

Methods: Weighted data from the 2013 Virginia Youth Survey were analyzed (n = 6903). UDBs assessed included past
30-day fasting, diet pill use, and vomiting/laxative use. Tobacco-related items were ever and past 30-day cigarette
smoking, past 30-day smokeless tobacco and cigar use, and the perception that smokers have more friends. UDB
prevalence was recoded by the number of behaviors endorsed (0, 1, and 2+). Bivariate and multinomial regression
models were used to examine associations between covariates and number of UDBs endorsed by gender.

Results: Overall, nearly 16% engaged in at least one UDB. Fasting was most prevalent (14.2%) followed by vomiting/laxative
(7.0%) and diet pill use (6.1%). Across gender, ever cigarette smoking, past 30-day cigar use, and the perception that smokers
have more friends were positively associated with UDB engagement in relative isolation as well as in combination.

Conclusions: Findings highlight the importance of tobacco-related factors for weight control behaviors and are the first
to identify an association between UDB incidence and an alternative tobacco product, cigars. This work should inform
prevention efforts for tobacco use and UDBs and underscores the need to address the use of any tobacco
for weight control.
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Plain English Summary
Smoking cigarettes in order to control weight has been
reported frequently among youth. Indeed, smoking is a
risk factor for unhealthy dieting behaviors, such as vomit-
ing, using diet pills, and simply not eating. Until now, the
links between other types of tobacco products like cigars
and snuff have not been looked at in connection with
unhealthy dieting behaviors. This study found that having
ever smoked cigarettes, recent use of cigars, little cigars,
or cigarillos, as well as perceived social benefits of
smoking were linked to unhealthy dieting behaviors.
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These findings highlight the importance of tobacco use,
including both cigarettes and various forms of cigars, in
the role of weight control among youth and should be a
focus for prevention interventions in the future.
Background
While smoking rates in 2014 among United States (U.S.)
adolescents reached their lowest in the past 40 years, 14%
of youth aged approximately 17–18 years (i.e., high school
seniors) still report past month smoking, and 87% of adult
smokers initiate smoking before age 18 [1, 2]. Importantly,
smoking and related health disparities are still major is-
sues in the U.S. particularly in light of concerning trends
in the use of other tobacco products among youth (e.g.,
electronic cigarettes, hookah, little cigars/cigarillos) [2, 3].
For example past 30-day electronic cigarette use exceeded
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all other tobacco use types for U.S. students aged typically
11–13 years (middle school; 4%) and 14–18 years (high
school; 13%) students in 2014 [3]. In Virginia (U.S. south-
eastern geographic region), past 30-day cigarette smoking
and cigar, cigarillo, or little cigar prevalence was equivalent
(11% for both in 2014) [4]. These data demonstrate a need
to better understand the factors influencing all types of
tobacco use during this vulnerable age period [2].
One particular factor that may impact tobacco use in

adolescence is the weight controlling effects of nicotine
[5]. Biologically, nicotine mediates the association
between cigarette smoking and body weight by increasing
the resting metabolic rate of tobacco users, while smoking
behaviorally provides an alternative for eating and de-
creasing caloric intake, together resulting in reduced body
weight among tobacco users [5]. To date, studies have
primarily focused on cigarette smoking as the tobacco
product (i.e., nicotine delivery system) of interest. Weight
concerns in grade 8 (e.g., middle school) and 11 (e.g., high
school) were found to predict cigarette smoking status in
young adulthood in adolescent females in a prospectively
measured Canadian-based sample [6]. In this same sam-
ple, increased BMI at these grades predicted cigarette
smoking among males [6]. Adolescent smokers also tend
to report more unhealthy dieting behaviors (UDBs; e.g.,
fasting, use of laxatives, diuretics, diet pills, or vomiting),
which have been attributed to the expectancy to control
one’s weight, particularly among heavy smokers [7, 8]. In
one U.S. geographic region-specific sample, adolescents
who engaged in any UDBs were more likely to report
cigarette use compared to those who did not report UDBs
in 6th, 9th and 12th grades (correspond to middle and
high school levels) [9]. It is unclear what proportion of
cigarette smokers initiate tobacco use as a form of weight
control, but there is strong evidence that cigarette smok-
ing and dieting behaviors are positively associated [10].
Not surprisingly, the utilization of cigarettes and other

tobacco products for weight control has potentially det-
rimental health effects on adolescents. Initiating smoking
for weight control, and for those who currently smoke
and fear cessation-related weight gain, continuing to
smoke can lead to increased risk for cardiovascular and
respiratory diseases and cancer [2]. Combined, smoking
and diet/activity factors are the top leading causes of pre-
ventable death in the U.S. [11]. Smoking while overweight
increases the risk for type 2 diabetes, hypertension, and
poor lung functioning [12].
Evidence linking specific dieting behaviors to smoking is

more variable with some studies showing unique ties be-
tween certain dieting behaviors (amphetamine/diet pill use;
purging) and smoking, and others revealing the opposite
(see [10] for a review). For example, adolescents who uti-
lized purging dieting behaviors were more likely to report
smoking compared to non-purging dieters and non-dieting
adolescents, and dieters, in turn, reported greater cigarette
smoking than non-dieters [13]. Gender differences when
examining patterns of UDBs and associated covariates have
been investigated more consistently. Among females, the
association between UDBs and smoking appears to be the
strongest [10, 14].
UDBs, like smoking, are associated with other risk-

taking behaviors such as alcohol and drug use, delinquent
behaviors, risky sexual behaviors [9, 14] and may induce
other physical and psychological health consequences
such as development of a clinical eating disorder [15]. Yet,
little is known about the association between other types
of tobacco use and UDBs. Of particular interest may be
cigar smoking, a combusted tobacco product class with
similar health effects as cigarette smoking [16, 17] and
rising consumption patterns over the past decade [2, 18].
To our knowledge, only one study has examined cigar
smoking in the context of weight control strategies [19].
Results suggested that cigar smoking and cigarette
smoking were more prevalent among individuals not in
weight control treatment. If like cigarettes, cigars and
other alternative tobacco products are being used a weight
control method or are positively associated with unhealthy
dieting, awareness will be important for informing tobacco
use prevention interventions as well as encouraging
healthy eating behaviors in adolescence.
We know of no other published work that has examined

other types of tobacco use in relationship to UDBs in an
adolescent sample. The present study aimed to describe the
prevalence of UDBs in a U.S.-based state sample of adoles-
cents and examine whether the number of UDBs endorsed
was associated with a variety of tobacco use behaviors
among other psychosocial and behavioral characteristics.
Methods
Participants
This study utilized publically available de-identified second-
ary data from a representative sample of 6935 students aged
approximately 12–18 years from the 2013 Virginia Youth
Survey (VYS). Data for the current analysis were stratified
by gender (missing for 32 individuals) and then by UDB
endorsement status (missing at least one item among 123
females and 197 males); analyses included a total of 3501
female and 3402 male respondents (total n = 6903).
Instrumentation
Participants answered questions related to demographics,
tobacco product use, weight and dieting behaviors,
psychosocial factors, and physical activity. As noted in
each sub-section below, many item scales were collapsed
or recoded. This strategy was utilized due to the low
frequencies of individuals who engaged in UDBs which
limited the use of response categories available.
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Demographics
Age was assessed on a 7-point scale from 12 years old or
younger to 18 years or older and was recoded to less than
14 or 14 years and older for the current analyses. Race/eth-
nicity categories included American Indian or Alaska
Native, Asian, Black or African American, Native Hawaiian
or Other Pacific Islander, Hispanic or Latino, Multiple races
and/or ethnicities, and White. For the current analyses, the
categories other than White (Non-Hispanic; NH) and Black
or African American (NH) were subsumed under one
category of “Other.”

Tobacco product use
Participants reported whether or not they ever used ciga-
rettes (“even one or two puffs”; no/yes) and past 30-day
cigarette use in days on a 7-point scale (0 days, 1 or 2 days,
3 to 5 days, 6 to 9 days, 10 to 19 days, 20 to 29 days, and
all 30 days). For the current analyses, past 30-day cigarette
use was recoded as no (0 days) or yes (1 or more days).
Past 30-day alternative tobacco product use was assessed
on the same 7-point scale as cigarette use with the follow-
ing questions: “During the past 30 days, on how many
days did you smoke cigars, cigarillos, or little cigars?” and
“During the past 30 days, on how many days did you use
chewing tobacco, snuff, or dip, such as Redman, Levi
Garrett, Beechnut, Skoal, Skoal Bandits, or Copenhagen?”
For the current analyses, cigar use and smokeless tobacco
use were recoded as no (0 days) or yes (1 or more days).

Weight and unhealthy dieting behaviors
Participants were asked their height and weight in inches
and pounds, respectively. Body mass index (BMI) was
calculated and categorized based on age- and gender-
specific percentiles [20]. BMI-for-age percentiles were
then categorized as underweight (<5%), normal weight
(≥5% to < 85%), overweight (≥85% to <95%), and obese
(≥95%). Participants were asked what they were trying to
do about their weight (weight intention; lose weight, gain
weight, maintain, nothing). For the current analyses, the
weight intention variable was recoded to maintain or
nothing, lose weight, and gain weight. Participants also
reported on whether they engaged in three UDBs in the
past 30 days: 1) “During the past 30 days, did you go with-
out eating for 24 h or more (also called fasting) to lose
weight or to keep from gaining weight?” (no/yes; fasting),
2) “During the past 30 days, did you take any diet pills,
powders, or liquids without a doctor's advice to lose
weight or to keep from gaining weight? (Do not count
meal replacement products such as Slim Fast.)” (no/yes;
diet pills), and 3) “During the past 30 days, did you vomit
or take laxatives to lose weight or to keep from gaining
weight?” (no/yes, purging). A variable was created to as-
sess the number of unhealthy dieting behaviors endorsed.
This variable was coded on a 3-point scale from no UDBs
(0), only one UDB (1), and 2 or more UDBS (combination
of two or more UDBs; 2+).

Psychosocial factors
Participants reported whether they thought smokers
had more friends on a 4-point scale: definitely yes,
probably yes, probably not, and definitely not. This was
recoded to definitely or probably not and definitely or
probably yes. Additionally, adolescents were asked
whether they were teased because of their weight in the
past 12 months (no/yes).

Physical activity
Participants responded to a question about their physical
activity during the past 7 days for which they were physic-
ally active for at least 60 min per day. Responses ranged
on a 7-point scale from 0, 1, 2, 3, 4, 5, 6, to 7 days and
were recoded based on other epidemiological studies [21].
Categories include no physical activity (0 days), low (1–2
days), moderate (3–5 days), and high (6–7 days).

Procedure
The VYS is an ongoing statewide monitoring and surveil-
lance survey of tobacco use and other health behaviors
funded by the U.S. Centers for Disease Control and Preven-
tion, the Department of Health in collaboration with the
Virginia Foundation for Healthy Youth, with support from
the Department of Education [4]. Description of the survey
and methodology used are available elsewhere [22]. In brief,
a two-stage cluster sample design of schools and classes is
used to obtain a representative student sample in grades 9–
12. The first stage of sampling involves choosing schools
with probability proportional to enrollment, and during the
second stage of sampling, intact classes are selected ran-
domly. Weighting is used to adjust for non-response bias
and the distribution of students by grade, sex, race/ethnicity
in each state (i.e., geographic region sampled). The weight
is applied to each student; weighted estimates are represen-
tative of all students in grades 9–12 in Virginia.

Data analysis
Descriptive statistics were used to examine the sample in
terms of endorsement of UDBs: none, one, and two or more
behaviors. Per Youth Risk Behavior Surveillance System [23]
guidelines, data were weighted by stratum, primary sampling
unit, and individual weight and used the WR (with replace-
ment at first stage) method. Weighted bivariate analyses for
each predictor variable by UDBs were examined separately
by gender. Predictor variables included age, race/ethnicity,
ever smoking cigarettes, past 30-day cigarettes use, past 30-
day cigar use, past 30-day smokeless tobacco use, weight
intention, teased because of weight, belief that smokers have
more friends, and physical activity. Weighted multinomial
multivariate logistic regression analyses separately by gender
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were computed using Stata 13 Version (StataCorp, College
Station, TX). Reporting no use of any UDB was used as the
referent group in all logistic models (none vs. one UDB en-
dorsed; none vs. two or more UDBs endorsed). Gender
stratification was performed due to the strong evidence of
gender-specific patterns in relationships between smoking
behaviors and weight concern behaviors [10].

Results
Overall sample
Table 1 shows the frequency and weighted percentages of
adolescents who were engaged in none, one, or two or
more UDBs. Overall, 15.8% of the representative sample
engaged in at least one UDB (n = 1163). Across the entire
sample, the most prevalent UDB was fasting (14.2%)
followed by purging (7.0%) and diet pill use (6.1%). Individ-
uals who endorsed a single UDB (fasting-only) or a unique
combination of UDBs (fasting and diet pill use) were less
common. Across males and females, 6.9% reported fasting-
only while only 1.6% and 1.5% reported diet pill use-only
and purging behaviors-only, respectively. Unique combina-
tions of UDBs ranged from 0.4% (diet pill use and purging)
to 2.2% (all three behaviors). When examined by gender
and UDB status, about 12.6% of females engaged in one
type of UDB and 7.6% in two or more types of UDBs. For
males, 7.3% engaged in one and 3.9% in two or more UDBs.

Bivariate analyses
Bivariate analyses indicated significant differences by UDB
status among females for race/ethnicity (p = 0.002) with
proportions indicating more individuals identified as Black
NH or Other in the one UDB group and White NH in the
two or more UDB group relative to those who endorsed
no UDB use. Individuals who endorsed UDB use were
proportionally more frequent relative to those who did
not for all tobacco use items: ever cigarette smoking, past
30-day cigarette use, past 30-day smokeless tobacco use,
past 30-day cigar use (all ps < 0.001). Perception items in-
dicated that UDB use groups were proportionally more
likely to perceive smokers have more friends (smokers
have more friends; p < 0.001), have greater weight loss in-
tentions (weight intentions; p < 0.001), have BMI indica-
tive of overweight/obese status (BMI; p < 0.001), and
report being teased because of weight (teased about
weight; p < 0.001). Similar findings were observed for
males except for race/ethnicity by UDB status (p = 0.248)
and the observation of a significant association for phys-
ical activity (p < 0.001) with proportionally fewer individ-
uals with UDB use reporting higher levels of physical
activity relative to those with no UDB use.

Multinomial multivariate analyses
The multinomial multivariate model included all variables
examined in the bivariate analyses. Tables 2 and 3 present
the weighted multinomial logistic regression results for
the psychosocial and behavioral risk factors of UDB status
for female and male adolescents, respectively.

Females
For females across models, there were no significant as-
sociations for age, past 30-day smokeless tobacco use
and BMI. Ever smoking cigarettes, past 30-day cigar use,
perceiving smokers to have more friends, trying to lose
weight versus nothing/maintaining, and being teased
about weight all had significant positive associations
with engaging in one UDB relative to none. There was
not a significant association for race/ethnicity or past
30-day cigarette use for individuals who engaged in one
UDB relative to none. Relative to those reported no
physical activity, individuals who reported low to moder-
ate physical activity had decreased odds of reporting one
UDB. Identifying as Black NH race/ethnicity was nega-
tively associated relative to White NH race/ethnicity
among those who endorsed two or more UDBs relative
to none. For tobacco use, ever cigarette use and past 30-
day cigarette use were positively associated with report-
ing two or more UDBs relative to none. Additionally,
trying to lose weight and being teased because of weight
were positively associated with engaging in two or more
UDBs relative to none.

Males
For males across models, there were no significant asso-
ciations for race/ethnicity, past 30-day cigarette use, past
30-day smokeless tobacco use, BMI, and teased about
weight. Ever cigarette smoking, past 30-day cigar use,
perceiving smokers have more friends, and trying to lose
weight versus maintain were all positively associated
with engaging in one UDB relative to none. Moderate
and high physical activity relative to none were nega-
tively associated with engaging in one UDB relative to
none. For two or more UDBs, older age, ever cigarette
smoking, perceiving smokers have more friends, and try-
ing to lose weight persisted as positive associations as
well as negative associations with engaging in physical
activity relative to none.

Discussion
In the current representative Virginia adolescent sample,
nearly 16% of adolescents engaged in at least one UDB.
In both females and males, ever cigarette smoking, past
30-day cigar use, and the perception that smokers have
more friends displayed the strongest tobacco-related pat-
terns of association with UDB engagement in relative
isolation (one UDB) as well as in combination (two or
more UDBs). These overall rates of UDB engagement
are comparable to past representative student samples
[7, 24]. Previous studies have identified that smoking



Table 1 Weighted percentage distribution of covariates by unhealthy dieting behaviors among female and male adolescents

Females Males

Characteristics n % 0 UDBs 1 UDB 2+ UDBs p n % 0 UDBs 1 UDB 2+ UDBs p

Overall n 3501 100 2617 491 270 3402 100 2803 268 134

Age

< 14 813 20% 20% 22% 16% 0.305 712 19% 20% 18% 11% 0.097

≥ 14 2564 80% 80% 78% 84% 2490 81% 80% 82% 89%

Race/ethnicity

White NH 1750 56% 57% 48% 65% 0.002 1566 54% 55% 46% 53% 0.248

Black NH 673 23% 23% 27% 11% 657 23% 23% 27% 23%

Other 891 21% 20% 26% 24% 913 23% 22% 27% 25%

Ever smoke cigarettes

No 2143 67% 73% 48% 35% <0.001 1933 64% 67% 44% 26% <0.001

Yes 1112 33% 27% 52% 65% 1104 36% 33% 56% 74%

Past 30-day cigarette use

No 2927 90% 93% 82% 73% <0.001 2676 89% 90% 82% 70% <0.001

Yes 331 10% 7% 18% 27% 359 11% 10% 18% 30%

Past 30-day smokeless use

No 3283 98% 98% 97% 93% <0.001 2818 88% 90% 80% 68% <0.001

Yes 90 2% 2% 3% 7% 377 12% 10% 20% 32%

Past 30-day cigar use

No 3118 93% 94% 88% 84% <0.001 2794 87% 89% 79% 71% <0.001

Yes 255 8% 6% 12% 16% 401 13% 11% 21% 29%

Smokers have more friends

No 2452 77% 80% 61% 65% <0.001 2199 71% 74% 58% 37% <0.001

Yes 799 24% 20% 39% 35% 880 29% 26% 42% 63%

Weight intentions

Nothing/maintain weight 1205 36% 41% 19% 10% <0.001 1370 43% 46% 29% 17% <0.001

Lose weight 1907 57% 51% 75% 87% 1005 30% 27% 54% 63%

Gain weight 248 7% 8% 6% 4% 825 26% 27% 17% 20%

BMI

Underweight 52 2% 2% 1% 1% <0.001 92 3% 3% 3% 1% 0.001

Normal weight 2241 72% 75% 61% 62% 1900 64% 65% 56% 53%

Overweight 526 16% 15% 21% 19% 522 17% 17% 18% 15%

Obese 373 11% 9% 17% 18% 511 16% 14% 23% 30%

Teased about weight

No 2178 67% 73% 52% 32% <0.001 2415 77% 78% 69% 63% 0.001

Yes 1173 33% 27% 48% 68% 767 23% 22% 31% 38%

Physical activity

None 657 20% 19% 26% 20% 0.123 351 10% 9% 17% 40% <0.001

Low 684 21% 21% 20% 21% 432 14% 13% 23% 25%

Moderate 1172 37% 38% 31% 41% 1052 35% 37% 31% 13%

High 754 22% 22% 23% 18% 1254 40% 42% 29% 21%

Note. Bolded p-values were significantly different by UDB statu s (p < 0.05)
Participants could refuse questions or respond “I don’t know”
UDB unhealthy dieting behavior, NH non-hispanic, BMI body mass index
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Table 2 Multinomial logistic regression results for female
adolescents

0 vs. 1 UDB 0 vs. 2+ UDBs

AOR 95% CI AOR 95% CI

Age

< 14 Ref Ref

≥ 14 years 0.93 0.66 1.30 1.34 0.85 2.10

Race/ethnicity

White NH Ref Ref

Black NH 1.00 0.72 1.39 0.35 0.17 0.73

Other 1.36 0.96 1.93 0.98 0.59 1.63

Ever smoke cigarettes

No Ref Ref

Yes 2.06 1.38 3.08 2.58 1.65 4.02

Past 30-day cigarette use

No Ref Ref

Yes 1.56 0.97 2.51 1.93 1.03 3.62

Past 30-day smokeless use

No Ref Ref

Yes 0.41 0.16 1.06 0.72 0.31 1.66

Past 30-day cigar use

No Ref Ref

Yes 1.64 1.08 2.50 1.59 0.84 3.03

Smokers have more friends

No Ref Ref

Yes 1.90 1.39 2.59 1.46 0.92 2.30

Weight intentions

Nothing/maintain weight Ref Ref

Lose weight 3.24 2.06 5.11 6.59 3.09 14.08

Gain weight 1.01 0.43 2.38 1.30 0.48 3.48

BMI

Under/normal weighta Ref Ref

Overweight 1.09 0.75 1.59 0.98 0.61 1.60

Obese 1.36 0.90 2.05 1.32 0.78 2.24

Teased about weight

No Ref Ref

Yes 2.24 1.71 2.93 5.08 3.25 7.92

Physical activity

None Ref Ref

Low 0.62 0.39 0.98 0.80 0.37 1.71

Moderate 0.65 0.44 0.97 1.25 0.69 2.25

High 1.00 0.65 1.55 1.08 0.58 1.99

Note. Bolded cells were significantly associated (p < 0.05)
UDBs unhealthy dieting behaviors, NH non-hispanic, BMI body mass index,
AOR adjusted odds ratio, CI confidence interval, Ref reference group
aDue to low cell counts, underweight and normal weight were combined as
the reference group

Table 3 Multinomial logistic regression results for male
adolescents

0 vs. 1 UDB 0 vs. 2+ UDBs

AOR 95% CI AOR 95% CI

Age

< 14 years Ref Ref

14 years or older 0.86 0.47 1.57 2.38 1.17 4.81

Race/ethnicity

White NH Ref Ref

Black NH 1.47 0.94 2.30 0.61 0.25 1.50

Other 1.06 0.58 1.93 0.62 0.34 1.14

Ever smoke cigarettes

No Ref Ref

Yes 2.11 1.29 3.46 4.14 1.86 9.22

Past 30-day cigarette use

No Ref Ref

Yes 0.63 0.37 1.07 0.81 0.29 2.28

Past 30-day smokeless use

No Ref Ref

Yes 1.40 0.87 2.27 0.79 0.27 2.34

Past 30-day cigar use

No Ref Ref

Yes 2.04 1.09 3.79 1.59 0.62 4.08

Smokers have more friends

No Ref Ref

Yes 1.57 1.09 2.25 2.54 1.42 4.54

Weight intentions

Nothing/maintain weight Ref Ref

Lose weight 3.38 2.30 4.97 5.66 1.64 19.46

Gain weight 0.80 0.41 1.57 2.00 0.71 5.64

BMI

Under/normal weighta Ref Ref

Overweight 0.97 0.61 1.54 0.79 0.36 1.71

Obese 1.04 0.65 1.67 1.18 0.29 4.77

Teased about weight

No Ref Ref

Yes 1.37 0.85 2.23 1.22 0.53 2.80

Physical activity

None Ref Ref

Low 0.70 0.38 1.30 0.34 0.15 0.78

Moderate 0.46 0.26 0.79 0.07 0.03 0.18

High 0.33 0.19 0.55 0.17 0.07 0.42

Bolded cells were significantly associated (p < 0.05)
Note. UDBs unhealthy dieting behaviors, NH non-hispanic, BMI body mass
index, AOR adjusted odds ratio, CI confidence interval, Ref reference group
aDue to low cell counts, underweight and normal weight were combined as
the reference group
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and UDBs are positively associated [14, 24]; however, to
our knowledge, this is the first study to examine these
specific associations in other tobacco products and find
that past 30-day cigar use is also positively associated with
the use of at least 1 UBD in both males and females.
The association between cigar use and UDB engage-

ment is particularly important for adolescents in Virginia
given that over 11% of the current sample reported past-
30 day cigar use at rates comparable to current cigarette
smoking [2]. Youth may be especially vulnerable to these
alternative products due to the availability of flavored
cigar products [25] and lower/differential tax rates at the
federal and state level in the U.S. [26]. The association
between engaging in a single UDB and cigar smoking
indicates a possible sensitive period for intervention on
cigar use and UDBs. Future studies may consider re-
defining UDB frequency to discern the qualitative differ-
ences between those who use one versus two or more
UDBs to inform these results. Additionally, given that
past month electronic cigarette use now exceeds rates of
all other types of tobacco use [2], future studies may
seek to address this alternative method of nicotine deliv-
ery in relation to risk for UDB engagement as well.
The current findings suggest that both male and female

adolescents who have ever smoked cigarettes and perceive
smokers to have more friends engage in more UDBs. This
is consistent with findings that experimentation with
cigarettes has been positively related to weight control be-
haviors [14]. However, contrary to previous studies that
identified an association between current cigarette use
and past use of unhealthy weight control behaviors [24] in
the multinominal models past 30-day cigarette use in this
study was positively associated only among females who
endorsed two or more UDBs and not at all among males.
Tomeo et al. [14] indicated that weight control behaviors,
such as UDBs in the current study, might be associated
with tobacco initiation rather than something that estab-
lished smokers initiate. Cavallo et al. [7] suggested that
adolescents who experiment with cigarettes may eventu-
ally rely on smoking for weight control as well as engage
in UDBs. This evidence in combination with the current
results highlights the ambiguity regarding the causal time-
line for smoking initiation for weight control and weight
intentions among adolescents.
One of the strongest associations, trying to lose weight

and UDBs, was observed for both UDB endorsement cat-
egories and between both genders, similar to Johnson
et al. [24]. Consistent with this finding, Tomeo et al. [14]
found that adolescents contemplating and experimenting
with smoking cigarettes were more likely to identify as
overweight compared to those not contemplating cigarette
smoking. Interestingly, BMI was not significantly associ-
ated with UDB engagement in either gender in one sam-
ple [14]; however, BMI has been associated with smoking
for weight control among males but not female adolescent
smokers [27]. It may be that perceiving a need for weight
loss rather than objective measures (i.e., BMI) explains the
association between trying to lose weight and UDBs.
Findings that were unique between genders suggested

that among females, identifying as Black NH was a nega-
tively associated with engaging in two or more UDBs. A
lack of association among Black females for smoking for
weight control and weight intentions has also been
observed in another sample [28]. Taken together, these data
may reflect the low incidence of UDBs among Black
females as well as potentially unique set of predictors for
UDB incidence among this group. However, among males,
there were no associations between race/ethnic group and
UDB endorsement. Engagement with two or more UDBs
was positively associated with older age among males but
not females suggesting that females may be similar risk for
UDB engagement between the age groups analyzed.
Additionally, the association between UDBs and being
teased about weight was present for both categories of
UDB engagement among females, but not males, which
may indicate the importance of social perception on weight
control behaviors for females.
Given that nearly 16% of the current sample of adoles-

cents in 2013 engaged in at least one UDB in the past
30 days, which were linked to lifetime cigarette smoking,
current cigar smoking, and other social factors surround-
ing weight and smoking, the findings add the current evi-
dence and support the inclusion of all tobacco products in
the prevention of problematic eating behaviors among ad-
olescents, and risk taking prevention more generally. Im-
plications for prevention in school and community
settings that serve adolescents aged 14–18 such as in the
current sample should include the impact of perceived so-
cial norms of tobacco use and weight control by utilizing
peer-to-peer resources and anti-bullying policies and/or
interventions with a focus on anti-weight-related bullying.
Moreover, given the co-occurrence of these risk behaviors,
anti-smoking campaigns should incorporate information
on cigar/cigarillo/little cigar smoking. Primary prevention
campaigns for adolescent eating disorders have been
shown to actually increase eating disorder behavior [29];
therefore, it is not recommended to attempt to include
weight concerns in current anti-smoking campaigns, as
this inclusion may promote tobacco use. Thus, a second-
ary prevention approach may be more appropriate
through screening current smokers for UDBs to identify
those at risk and focusing on smoking cessation and
weight concerns. Additionally, physical activity may
serve a protective factor for unhealthy dieting practices,
particularly among boys, highlighting the importance of
physical education in schools, local communities, and
public health campaigns which may prevent both to-
bacco use and UDBs. Health educators and healthcare
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providers should be aware that cigarette smoking and
cigar smoking may be used for weight loss among
youth and may affect their willingness to quit due to
potential weight gain.

Limitations and future directions
Due to the cross-sectional nature of the data, directionality
of the findings cannot be determined. Longitudinal data
would better clarify the causal association between social
and behavioral risk factors for UDBs. Social desirability bias
may have artificially underestimated tobacco use behaviors
as well as UDBs among adolescents. These concerns may
be outweighed by the anonymity of the survey, large sample
size, and high response rate. Additionally, the reliability and
validity of tobacco use self-reporting among adolescents
has been found to be acceptable in previous examinations
[30–32]. The results are limited to adolescents living in a
specific geographic region of the U.S. (Virginia), specifically
those aged approximately 12–18. Age may play an import-
ant role, particularly with regards to early initiation of
smoking, which is predictive of adolescent and adulthood
smoking [33, 34] and it may be important to examine youn-
ger ages in future studies. We were limited to the variables
available in the database, which importantly only assessed
past 30-day UDB engagement and tobacco use and did not
include electronic cigarette or hookah use (waterpipe to-
bacco smoking) [35, 36]. In addition, inclusion and assess-
ment of past year tobacco use may have strengthened the
associations observed. We considered evaluating the pre-
dictors for each type of UDB behavior as in previous studies
rather than collapsing across and using the number of
UDBs endorsed alone as our outcome. Due to the low fre-
quency of these individual behaviors, sample sizes were too
small to ensure confidence in our findings. Future work
that recruits specifically for individuals engaging in UDBs
may elaborate on the specific isolated engagement as well
as combinations of UDBs. Approximately 70% of the
current sample had not ever smoked cigarettes, which
limited our ability to make inferences about tobacco use.
However, more people smoked cigars in this region
compared to overall U.S. rates, which makes cigar smoking
more relevant for youth in Virginia. Moreover, cigars are
being used at similar if not greater rates than cigarettes
among Virginia youth. Lastly, direct comparison of inferen-
tial statistics between female and male adolescents could
address more specifically gender-specific differences for the
predictors observed for UDB engagement, but due to the
complex sampling design and multinomial models used
comparative approaches were limited.

Conclusions
The consistent relationships between lifetime cigarette
smoking, social perceptions of smokers, and UDBs across
genders highlight the interplay of these factors and their
role in weight control behaviors as well as societal pres-
sures for thinness across genders. These findings are the
first to highlight an alternative tobacco product, cigars, as
related to UDB engagement. Taken together this work
should inform prevention efforts for tobacco use and
UDBs as well as to give rise to healthy strategies for weight
control such as physical activity and reinforcing a healthy
body image. Pediatricians and school health programs
should address the use of any tobacco/nicotine consump-
tion methods for weight control at early stages in adoles-
cence and young adulthood.

Acknowledgements
We thank the participants of the VYS for their contribution to this survey.

Funding
CC is funded by the Virginia Foundation for Healthy Youth, the National
Cancer Institute (P30CA016059, R21CA184634) and National Institute on Drug
Abuse of the National Institutes of Health and the Center for Tobacco
Products of the U.S. Food and Drug Administration (P50DA036105). SV is
primarily funded by the National Institute on Drug Abuse of the National
Institutes of Health and the Center for Tobacco Products of the U.S. Food
and Drug Administration (under Award Numbers P50DA036107,
P50DA036105). This article is solely the responsibility of the author and does
not necessarily represent the official views of the National Institutes of Health
or the Food and Drug Administration.

Availability of data and materials
The datasets analyzed during the current study are publically available on
the Virginia Youth Survey website at http://www.vdh.virginia.gov/livewell/
data/surveys/youthsurvey/data.html.

Authors’ contributions
MS analyzed and interpreted the data, and was a major contributor to
manuscript writing. AN provided feedback on the statistical analysis
approach and provided critical feedback on the manuscript. SV provided
critical feedback on the manuscript. CC developed the premise for the
manuscript, interpreted the data, and was a major contributor to manuscript
writing. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
A de-identified publically available dataset was used for this study. This study
did not qualify for IRB review at Virginia Commonwealth University where the study
was performed because it not meet criteria of “research involving a human subject”.
The research activity involved using data that were completely de-identified, and
there was no intervention/interaction with an individual or use of private
information (see http://www.research.vcu.edu/human_research/activities.htm).

Author details
1Department of Psychology, Virginia Commonwealth University, 808 West
Franklin St, Richmond, VA 23284, USA. 2Department of African American
Studies, Virginia Commonwealth University, Richmond, VA, USA. 3Department
of Public Health Sciences, Penn State College of Medicine, Hershey, PA, USA.
4Center for the Study of Tobacco Products, Virginia Commonwealth
University, Richmond, VA, USA.

Received: 25 August 2016 Accepted: 4 November 2016

References
1. Johnston LD, O’Malley PM, Miech RA, Bachman JG, Schulenberg JE. Monitoring

the future national survey results on drug use: 1975–2014: overview, key

http://www.vdh.virginia.gov/livewell/data/surveys/youthsurvey/data.html
http://www.vdh.virginia.gov/livewell/data/surveys/youthsurvey/data.html
http://www.research.vcu.edu/human_research/activities.htm


Sutter et al. Journal of Eating Disorders  (2016) 4:39 Page 9 of 9
findings on adolescent drug use. Ann Arbor: Institute for Social Research, The
University of Michigan; 2015. http://monitoringthefuture.org/pubs/
monographs/mtf-overview2015.pdf Accessed 14 Aug 2016.

2. National Center for Chronic Disease Prevention and Health Promotion (US)
Office on Smoking and Health. The health consequences of smoking: 50
years of progress. A report of the surgeon general. Atlanta: Centers for
Disease Control and Prevention; 2014. http://www.surgeongeneral.gov/
library/reports/50-years-of-progress/full-report.pdf. Accessed 14 Aug 2016.

3. Arrazola RA, Singh T, Corey CG, Husten CG, Neff LJ, Apelberg BJ, Bunnell RE,
Choiniere CJ, King BA, Cox S, McAfee T, Caraballo RS, Centers for Disease Control
and Prevention (CDC). Tobacco use among middle and high school students—
United States, 2011–2014. MMWR Morb Mortal Wkly Rep. 2015;64(14):381–5.

4. Virginia Youth Survey. 2016. http://www.vdh.virginia.gov/livewell/data/
surveys/youthsurvey/data.html. Accessed 14 Aug 2016.

5. Audrain-McGovern J, Benowitz NL. Cigarette smoking, nicotine, and body
weight. Clin Pharmacol Ther. 2011;90(1):164–8. doi:10.1038/clpt.2011.105.

6. Koval JJ, Pederson LL, Zhang X, Mowery P, McKenna M. Can young adult
smoking status be predicted from concern about body weight and self-
reported BMI among adolescents? Results from a ten-year cohort study.
Nicotine Tob Res. 2008;10(9):1449–55. doi:10.1080/14622200802239140.

7. Cavallo DA, Smith AE, Schepis TS, Desai R, Potenza MN, Krishnan-Sarin S.
Smoking expectancies, weight concerns, and dietary behaviors in
adolescence. Pediatrics. 2010;126(1):e66–72. doi:10.1542/peds.2009-2381.

8. Camp DE, Klesges RC, Relyea G. The relationship between body weight
concerns and adolescent smoking. Health Psychol. 1993;12:24–32.

9. Neumark-Sztainer D, Story M, French SA. Covariations of unhealthy weight
loss behaviors and other high-risk behaviors among adolescents. Arch
Pediatr Adolesc Med. 1996;150(3):304–8.

10. Potter BK, Pederson LL, Chan SS, Aubut JA, Koval JJ. Does a relationship
exist between body weight, concerns about weight, and smoking among
adolescents? An integration of the literature with an emphasis on gender.
Nicotine Tob Res. 2004;6(3):397–425.

11. National Research Council (NRC) and Institute of Medicine. Measuring the
Risks and Causes of Premature Death: Summary of Workshops. H.G. Rhodes,
rapporteur, Committee on Population, Division of Behavioral and Social
Sciences and Education and Board on Health Care Services, Institute of
Medicine. Washington, DC: The National Academies Press; 2015.

12. Kruger J, Ham SA, Prohaska TR. Behavioral risk factors associated with
overweight and obesity among older adults: the 2005 National Health
Interview Survey. Prev Chronic Dis. 2009;6:A14.

13. French SA, Story M, Downes B, Resnick MD, Blum RW. Frequent dieting
among adolescents: psychosocial and health behavior correlates. Am J
Public Health. 1995;85(5):695–701.

14. Tomeo CA, Field AE, Berkey CS, Colditz GA, Frazier AL. Weight concerns,
weight control behaviors, and smoking initiation. Pediatrics. 1999;104:918–24.

15. Kotler LA, Cohen P, Davies M, Pine DS, Walsh BT. Longitudinal relationships
between childhood, adolescent, and adult eating disorders. J Am Acad Child
Adolesc Psychiatry. 2001;40(12):1434–40. doi:10.1097/00004583-200112000-00014.

16. Boffetta P, Pershagen G, Jöckel KH, Forastiere F, Gaborieau V, Heinrich J,
Jahn I, Kreuzer M, Merletti F, Nyberg F, Rösch F, Simonato L. Cigar and pipe
smoking and lung cancer risk: a multicenter study from Europe. J Natl
Cancer Inst. 1999;91(8):697–701. doi:10.1093/jnci/91.8.697.

17. Iribarren C, Tekawa IS, Sidney S, Friedman GD. Effect of cigar smoking on the risk
of cardiovascular disease, chronic obstructive pulmonary disease, and cancer in
men. N Engl J Med. 1999;340(23):1773–80. doi:10.1080/14622299050011271.

18. Nasim A, Blank MD, Cobb CO, Eissenberg T. Patterns of alternative tobacco
use among adolescent cigarette smokers. Drug Alcohol Depend. 2012;
124(1–2):26–33. doi:10.1016/j.drugalcdep.2011.11.022.

19. Freitas-Rosa M, Gonçalves S, Antunes H. Prevalence and predictors of
alcohol and tobacco consumption in adolescence: the role of weight status,
clinical status and psychosocial dimensions. Anales de Psicología. 2015;31(1):
217–25.

20. National Center for Health Statistics. Data Table of BMI-for-age Charts. 2001. http://
www.cdc.gov/growthcharts/html_charts/bmiagerev.htm. Accessed 14 Aug 2016.

21. Taliaferro LA, Rienzo BA, Miller MD, Pigg Jr RM, Dodd VJ. High school youth
and suicide risk: exploring protection afforded through physical activity. J
Sch Health. 2008;78(10):545–5. doi:10.1111/j.1746-1561.2008.00342.x.

22. Centers for Disease Control and Prevention (CDC), Brener ND, Kann L,
Shanklin S, Kinchen S, Eaton DK, Hawkins J, Flint KH. Centers for Disease
Control and Prevention (CDC). Methodology of the Youth Risk Behavior
Surveillance System – 2013. MMWR Recomm Rep. 2013;62(RR-1):1–20.
23. Youth Risk Behavior Surveillance System. Software for analysis of YRBS data.
National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention,
Division of Adolescent and School Health. 2014. http://www.cdc.gov/
healthyyouth/data/yrbs/data.htm. Accessed 14 Aug 2016.

24. Johnson JL, Eaton DK, Pederson LL, Lowry R. Associations of trying to lose weight,
weight control behaviors, and current cigarette use among US high school
students. J Sch Health. 2009;79(8):355–60. doi:10.1111/j.1746-1561.2009.00421.x.

25. Delnevo CD, Giovenco DP, Ambrose BK, Corey CG, Conway KP. Preference for
flavoured cigar brands among youth, young adults and adults in the USA. Tob
Control. 2015;24(4):389–94. doi:10.1136/tobaccocontrol-2013-051408.ca.

26. U.S. Government Accountability Office. Tobacco Taxes: Large Disparities in
Rates for Smoking Products Trigger Significant Market Shifts to Avoid
Higher Taxes. Washington, DC. 2012. http://www.gao.gov/products/GAO-12-
475. Accessed 14 Aug 2016.

27. Cavallo DA, Duhig AM, McKee S, Krishnan-Sarin S. Gender and weight
concerns in adolescent smokers. Addict Behav. 2006;31(11):2140. doi:10.
1016/j.addbeh.2006.02.021.

28. Fulkerson JA, French SA. Cigarette smoking for weight loss or control
among adolescents: gender and racial/ethnic differences. J Adolesc Health.
2003;32(4):306–13.

29. Carter JC, Stewart DA, Dunn VJ, Fairburn CG. Primary prevention of eating
disorders: might it do more harm than good? Int J Eat Disord. 1997;22(2):167–72.

30. Brener ND, Kann L, McManus T, Kinchen SA, Sundberg EC, Ross JG.
Reliability of the 1999 youth risk behavior survey questionnaire. J Adolesc
Health. 2002;31:336–42.

31. Williams CL, Eng A, Botvin GJ, Hill P, Wynder EL. Validation of students’ self-
reported cigarette smoking status with plasma cotinine levels. Am J Public
Health. 1979;69(12):1272–4.

32. Zullig KJ, Pun S, Patton JM, Ubbes VA. Reliability of the 2005 middle school
youth risk behavior survey. J Adolesc Health. 2006;39(6):856–60. doi:10.1016/
j.jadohealth.2006.07.008.

33. Chassin L, Presson CC, Rose JS, Sherman SJ. The natural history of cigarette
smoking from adolescence to adulthood: demographic predictors of
continuity and change. Health Psychol. 1996;15(6):478–84.

34. Escobedo LG, Marcus SE, Holtzman D, Giovino GA. Sports participation, age
at smoking initiation, and the risk of smoking among US high school
students. JAMA. 1993;269(11):1391–5.

35. Cobb C, Ward KD, Maziak W, Shihadeh AL, Eissenberg T. Waterpipe tobacco
smoking: an emerging health crisis in the United States. Am J Health Behav.
2010;34(3):275–85.

36. Greenhill R, Dawkins L, Notley C, Finn MD, Turner JJ. Adolescent awareness
and use of electronic cigarettes: a review of emerging trends and findings. J
Adolesc Health. 2016. doi:10.1016/j.jadohealth.2016.08.005.
•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

http://monitoringthefuture.org/pubs/monographs/mtf-overview2015.pdf
http://monitoringthefuture.org/pubs/monographs/mtf-overview2015.pdf
http://www.surgeongeneral.gov/library/reports/50-years-of-progress/full-report.pdf
http://www.surgeongeneral.gov/library/reports/50-years-of-progress/full-report.pdf
http://www.vdh.virginia.gov/livewell/data/surveys/youthsurvey/data.html
http://www.vdh.virginia.gov/livewell/data/surveys/youthsurvey/data.html
http://dx.doi.org/10.1038/clpt.2011.105
http://dx.doi.org/10.1080/14622200802239140
http://dx.doi.org/10.1542/peds.2009-2381
http://dx.doi.org/10.1097/00004583-200112000-00014
http://dx.doi.org/10.1093/jnci/91.8.697
http://dx.doi.org/10.1080/14622299050011271
http://dx.doi.org/10.1016/j.drugalcdep.2011.11.022
http://www.cdc.gov/growthcharts/html_charts/bmiagerev.htm
http://www.cdc.gov/growthcharts/html_charts/bmiagerev.htm
http://dx.doi.org/10.1111/j.1746-1561.2008.00342.x
http://www.cdc.gov/healthyyouth/data/yrbs/data.htm
http://www.cdc.gov/healthyyouth/data/yrbs/data.htm
http://dx.doi.org/10.1111/j.1746-1561.2009.00421.x
http://dx.doi.org/10.1136/tobaccocontrol-2013-051408.ca
http://www.gao.gov/products/GAO-12-475
http://www.gao.gov/products/GAO-12-475
http://dx.doi.org/10.1016/j.addbeh.2006.02.021
http://dx.doi.org/10.1016/j.addbeh.2006.02.021
http://dx.doi.org/10.1016/j.jadohealth.2006.07.008
http://dx.doi.org/10.1016/j.jadohealth.2006.07.008
http://dx.doi.org/10.1016/j.jadohealth.2016.08.005

	Abstract
	Background
	Methods
	Results
	Conclusions

	Plain English Summary
	Background
	Methods
	Participants
	Instrumentation
	Demographics
	Tobacco product use
	Weight and unhealthy dieting behaviors
	Psychosocial factors
	Physical activity

	Procedure
	Data analysis

	Results
	Overall sample
	Bivariate analyses
	Multinomial multivariate analyses
	Females
	Males


	Discussion
	Limitations and future directions

	Conclusions
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

