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Objective: Unhealthy weight control behaviors (UWCBs) can lead to numerous health
problems. Adolescents who engage in UWCB are more likely to abuse substances than
other adolescents. However, few studies have examined the relationship between UWCB
and substance use, despite the fact that their co-occurrence can result in greater morbidity
and mortality. The aim of this study was to examine the association between UWCB and
substance use patterns among Korean adolescents using nationally representative data.
Study design: This study involved an analysis of statistical data collected from 27,284
adolescent participants (13—18 years old) in the 2017 Korean Youth Risk Behavior Web-
based Survey.

Methods: The Chi-squared test and multiple logistic regression analysis were performed to
demonstrate the association between substance use patterns (energy drink intake, alcohol
use, cigarette smoking, electronic cigarette use, and drug use) and UWCB (one-food diets,
fasting, diet pill use, and purging). All statistical analyses were performed to reflect com-
plex sampling weights.

Results: More female than male adolescents reported to be engaged in any of the following
UWCBs: one-food diets (female: 9.6%, male: 4.8%), fasting (female: 11.6%, male: 7.4%), diet
pill use (female: 2.9%, male: 1.5%), and purging (female: 4.1%, male: 2.2%). The prevalence
of all UWCBs tended to increase as energy drink intake (P < 0.001), cigarette smoking
(P < 0.001), and electronic cigarette use (P < 0.001) increased.

Conclusions: Health professionals who work with adolescents need to be aware of the
importance of screening for UWCB, including one-food diets, fasting, diet pill use, and
purging, especially as a co-occurrence with substance use.
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Introduction

Adolescence is a crucial period during which health risk be-
haviors, including unhealthy eating behaviors and substance
use, can begin and persist until adulthood.”? Adolescence is
also a developmental period during which significant bodily
and identity changes occur; thus, adolescents may begin to
pay more attention to their appearance and may try to control
their body shape to match the aspects of attractiveness
conveyed by the media. As Asian countries become industri-
alized and westernized, social and cultural tendencies that
emphasize appearance and view a slender body as a beauty
standard have emerged,’ as demonstrated in weekly maga-
zines, women's magazines, and newspapers. Social media use
and magazines have been associated with adolescents' self-
sexualization, which influences body image and
appearance-related behaviors; thus, early adolescents may
believe that an ideal and attractive appearance will be
rewarded.*

As the prevalence of thin and lean body types has over-
whelmingly increased in many societies, a desire for thin body
has become pervasive among Korean adolescents.” One study
revealed that many adolescents have distorted body images
and high levels of body dissatisfaction, observing that 26.2% of
adolescents perceived themselves as obese when only 13.9%
of adolescents were actually obese.” Many normal and un-
derweight adolescents perceive themselves as overweight or
obese, engage in unnecessary weight loss practices and use
inappropriate methods to reduce their weight.° The preva-
lence of unhealthy weight loss behaviors among Korean ad-
olescents increased from 16.1% in 2015 to 19.4% in 2017.°

Unhealthy weight control behaviors (UWCBs), including
extreme food restriction, self-induced vomiting, use of laxa-
tives or diuretics, or diet pill consumption for weight control
purposes,’ can lead to numerous health problems.? UWCB can
progress to eating disorders, including anorexia and
bulimia.”'® Adolescents who engage in UWCB are more likely
to be obese,'’ perceive themselves as overweight,'? suffer
from depressive symptoms,'"'? and be suicidal.****

Several possible explanations for disordered eating be-
haviors among adolescents have been previously described.
Problem behavior theory is a social-psychological framework
that focuses on explaining adolescents’ adoption of high-risk
behaviors, lifestyles, and resulting heath-compromising out-
comes.'” Problem eating behaviors might be a part of a syn-
drome of problem behaviors among adolescents.'® According
to the problem behavior theory, the adoption of problem be-
haviors can arise from general skepticism about social values,
a rejection of its norms, and a readiness for non-conformity.®
Psychosocial proneness to problem behavior comprised three
correlated systems: the personality system (having lower
values or lower expectations for academic recognition), the
perceived environmental system (highly influenced by friends
or their approval for problem behavior), and the behavior
system (becoming involved in delinquent behavior).’® This
psychosocial proneness to problem behavior can take the
form of a differential readiness to adopt developmental
change by initiating new transition behaviors, which can be
risk behaviors.'® Researchers have also focused on how

childhood adverse experiences, such as violence and bullying,
can affect developmental progress and lead to health-
harming behaviors.”"*® In addition, recent research by Fror-
eich et al.” demonstrated that deficiency of psychological
need satisfaction, which is defined as the satisfaction of needs
for autonomy, competence, and relatedness, was associated
with disordered eating.

UWCBSs are associated with substance use. According to
studies on the relationship between UWCB and substance use,
adolescents who control their weight inappropriately are
more likely to abuse substances.®'>?° Substance use is related
to weight loss tactics including diet pill use, vomiting, or
laxative consumption and can occur as early as middle school
years.”! Binge-purge frequency is also associated with more
frequent use of alcohol, cannabis, tobacco, and other sub-
stances.”” Furthermore, a high amount of caffeine ingestion is
also associated with purging behaviors, as caffeine is used as
an appetite suppressant or meal replacement.”*** Compared
with non-users, more substance users reportedly believed
that substances helped them lose weight.”* According to a
qualitative study, adolescents who had purge behavior typi-
cally used substances to relieve anger, avoid eating, relax, or
escape their problems.”*

A previous study published in 1986 by Lacey and Evans®
found that there were women with significant eating disor-
ders such as bulimic behaviors, in a clinical population; in
recent years, these impulsive behaviors have become more
deeply entrenched in the general population, with an espe-
cially high prevalence in Korean women.”® UWCBs are prev-
alent across nearly all adolescent social groups, including
gender, socio-economic status, and race/ethnicity.”” UWCBs
are also prevalent among Korean adolescents, regardless of
age, sex, and socio-economic status.”® UWCBs occurring dur-
ing early-to-late adolescence stage tend to persist through
young adulthood."* However, only a few studies have exam-
ined the relationship between UWCB and substance use,
despite evidence of their co-occurrence causing greater
morbidity and mortality.”” Even a single behavior can be
noteworthy because adolescents with these behaviors may be
experiencing the early stages of a disorder.® Therefore, this
study aimed to examine the association between UWCB and
caffeinated energy drink intake, alcohol use, cigarette smok-
ing, electronic cigarette use, and lifetime drug use among
Korean adolescents using nationally representative data.

Methods
Study population

The Korea Youth Risk Behavior Web-based Survey (KYRBWS)
is a nationally representative survey conducted with middle-
and high-school students (13- to 18-years-old) to understand
the health behaviors of South Korean adolescents, including
smoking, alcohol use, obesity, diet, and physical activities.
The KYRBWS is an anonymous self-administered online sur-
vey that has been conducted annually since 2005 by the Korea
Center for Disease Control and Prevention (KCDC). The 13th
KYRBWS, which was conducted in 2017, included 123 ques-
tionnaire items in 15 sections including smoking, drinking,
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and physical activity and calculated 107 health indicators.
Surveys and indicators were developed through domestic and
international data and field expert advisory committees. The
target population for the survey was defined as national
middle- and high-school students as of April 2017.

Teachers were given unique sets of identification numbers
represented on tags. The self-administered online question-
naire was conducted by positioning at random and allocating
one student to one computer in the computer room at a school
who used a unique identification number. The survey was
conducted with 64,991 students from 800 schools (400 middle
schools and 400 high schools). Totally, 799 schools and 62,276
students participated in the survey, so the overall participa-
tion rate was 95.8%.

From a total of 62,276 students, we excluded the following
participants: those who did not make an effort to control their
weight during the past 30 days (29,479 participants), those
who made an effort to gain weight (4488 participants), and
those who did not provide age, height, or weight information
(1025 participants). Totally, we included 27,284 participants
(10,809 men and 16,475 women). Informed consent was ob-
tained from all students who participated in this survey, a
government-approved statistical survey. This consent pro-
cedure was approved by the Institutional Review Board of
KCDC. This study was reviewed and received approval from
the Institutional Review Board at the Catholic University of
Korea (approval no. MC18QESIO068) for using secondary data
from KYRBWS, 2017.

Study variables

Body mass index and subjective body perception

Body mass index (BMI) was obtained based on self-reported
height and weight and using the 2007 Korean National
Growth Charts for Korean children and adolescents.’® BMI
status was classified into four groups: underweight (<5th BMI
percentile), normal weight (<85th but >5th BMI percentile),
overweight (<95th but >85th BMI percentile), and obese (>95th
BMI percentile). Subjective body perception was assessed by
the question ‘What do you think about your body shape?”
Based on the answers, participants were categorized into
three groups: underweight, normal weight, and overweight.

Unhealthy weight control behaviors

UWCBs were assessed based on whether participants had
tried any of the following behaviors to control weight in the
past 30 days with yes/no response options: one-food diets,
fasting (skipping meals for >24 h), diet pill use (taking diet pills
without a doctor's prescription), and purging (vomiting or
using laxatives or diuretics).

Substance use patterns

Caffeinated energy drink intake was assessed by the question
‘How often did you drink highly caffeinated or energy drinks
in the past 7 days?’ Based on the answers, participants were
categorized into four groups: None, 1-2/week, 3—6/week, and
>1/day. Alcohol use patterns were measured using the
following question: ‘Have you ever had a drink except in sit-
uations such as performing ancestral rites, attending memo-
rial ceremonies, or receiving Holy Communion in your

lifetime?’ Based on the answers, participants were catego-
rized into three groups: never, ever, and current. Current
smoking patterns were assessed by the question ‘How many
cigarettes a day did you smoke during the last 30 days on
average?’ Based on their answers, participants were catego-
rized into three groups: none, light (1-9), and heavy (>10).
Electronic cigarette (EC) use patterns were measured by the
question ‘Have you ever used electronic cigarettes in your
lifetime?’ Based on their answers, participants were catego-
rized into three groups: never, ever, and current. Lifetime drug
use was assessed by the question ‘Have you ever used drugs,
inhaled butane gas, or sniffed glue habitually or intentionally
in your lifetime?’ Based on their answers, participants were
categorized into current, never, and ever groups. However,
there were only a few current users of purging and diet pill
among women. Therefore, they were eventually categorized
in the never and ever groups.

Statistical analysis

Data analysis was performed using IBM SPSS ver. 25.0 (IBM Co.,
Armonk, NY, USA) to reflect the complex sample. The Chi-
squared test was used to calculate participants’ general char-
acteristics and UWCB prevalence by substance use patterns.
Multiple logistic regression analysis was performed after
adjusting variables including grades, perceived school perfor-
mance, economic status, and BMI to calculate the adjusted
odds ratios and corresponding 95% confidence intervals. A P
value of <0.05 was considered to be statistically significant.

Results
Participants’ general characteristics

Differences in participants’ general characteristics by gender
are shown in Table 1. Male adolescents were more likely to be
overweight or obese than female adolescents (P < 0.001). Male
adolescents more often considered themselves to be over-
weight than female adolescents (P < 0.001). More female than
male adolescents reported to be engaged in UWCBs, including
one-food diets (P < 0.001), fasting (P < 0.001), diet pill use
(P < 0.001), and purging (P < 0.001).

Prevalence of unhealthy weight control behaviors by
substance use patterns

UWCB prevalence according to energy drink intake, alcohol
use, cigarette smoking, EC use, and lifetime drug use by
gender is presented in Table 2. The prevalence of all UWCBs
tended to increase when energy drink intake (P < 0.001) and
cigarette smoking (P < 0.001) frequency increased among
males and females. The prevalence of all UWCBs tended to
increase when alcohol use (P < 0.001) increased among fe-
males. The prevalence of all UWCBs was also higher in life-
time drug users than in non-users among both male and
female adolescents. Overall, almost half of the female ado-
lescents who smoked >10 cigarettes a day on average reported
fasting (42.0%), whereas one-fifth of men who smoked >10
cigarettes a day on average reported fasting (20.6%).
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Table 1 — Participants’ general characteristics (N = 27,284).*

Variables Category All participants Male Female p
(n = 27,284) (n = 10,809) (n = 16,475)

School grade Middle school 1st 4850 (16.2) 2014 (16.7) 2836 (15.9) 0.395
Middle school 2nd 4776 (16.5) 1888 (16.3) 2888 (16.5)
Middle school 3rd 4646 (15.6) 1703 (14.6) 2943 (16.2)
High school 1st 4366 (16.8) 1657 (16.3) 2709 (17.1)
High school 2nd 4591 (18.6) 1879 (18.8) 2712 (18.5)
High school 3rd 4055 (16.4) 1668 (17.3) 2387 (15.8)

Perceived academic achievement High 3378 (12.3) 1588 (14.7) 1790 (10.6) <0.001
Middle high 7029 (25.5) 2760 (25.3) 4269 (25.7)
Middle 7996 (29.4) 3037 (28.1) 4959 (30.3)
Middle low 6331 (23.3) 2357 (21.7) 3974 (24.4)
Low 2550 (9.6) 1067 (10.2) 1483 (9.1)

Perceived economic status High 2948 (11.1) 1586 (14.7) 1362 (8.5) <0.001
Middle high 8147 (30.3) 3397 (31.7) 4750 (29.3)
Middle 12335 (44.8) 4387 (40.2) 7948 (47.9)
Middle low 3192 (11.4) 1167 (10.8) 2025 (11.9)
Low 662 (2.4) 272 (2.6) 390 (2.3)

Body mass index Underweight 378 (1.4) 123 (1.1) 255 (1.6) <0.001
Normal weight 19543 (71.9) 6744 (62.6) 12799 (78.3)
Overweight 4517 (16.6) 2350 (22.0) 2167 (12.8)
Obese 2846 (10.2) 1592 (14.4) 1254 (7.3)

Subjective body perception Underweight 2571 (9.1) 927 (8.2) 1644 (9.8) <0.001
Normal weight 10002 (36.7) 3554 (32.9) 6448 (39.4)
Overweight 14711 (54.2) 6328 (58.9) 8383 (50.9)

One-food diet No 25149 (92.3) 10277 (95.2) 14872 (90.4) <0.001
Yes 2135 (7.7) 532 (4.8) 1603 (9.6)

Fasting No 24547 (90.1) 9989 (92.6) 14558 (88.4) <0.001
Yes 2737 (9.9) 820 (7.4) 1917 (11.6)

Diet pill use No 26625 (97.6) 10652 (98.5) 15973 (97.1) <0.001
Yes 659 (2.4) 157 (1.5) 502 (2.9)

Purging No 26356 (96.7) 10564 (97.8) 15792 (95.9) <0.001
Yes 928 (3.3) 245 (2.2) 683 (4.1)

# Weighted percentages followed complex sample analysis.

Associations between unhealthy weight control behaviors
and substance use patterns among male adolescents

The associations between UWCB and energy drink intake,
alcohol use, cigarette smoking, EC use, and lifetime drug use
among male adolescents are shown in Table 3. The ORs for
male adolescents who consumed >1 energy drink per day
were 3.79, 3.05, 4.72, and 3.69 for one-food diets, fasting, diet
pill use, and purging, respectively. Male adolescents who were
current alcohol users, were heavy cigarette smokers, or were
current EC users had significantly higher odds of one-food
diets, fasting, diet pill use, and purging. Male adolescents
with lifetime drug use were 5.25 times more likely to have
purging behaviors than those who did not ever use drugs.

Associations between unhealthy weight control behaviors
and substance use patterns among female adolescents

The associations between UWCB and energy drink intake,
alcohol use, cigarette smoking, EC use, and lifetime drug use
among female adolescents are shown in Table 4. The ORs for
female adolescents who consumed >1 energy drink per day
were 2.28, 2.90, 2.73, and 2.63 for one-food diets, fasting, diet
pill use, and purging, respectively. Female adolescents who
were current alcohol users, were heavy cigarette smokers, or

were current EC users had significantly higher odds of one-
food diets, fasting, diet pill use, and purging. Female adoles-
cents with lifetime drug use were almost 6 times more likely
to have purging behaviors than those who had never used
drugs.

Discussion

Our findings, obtained from a large representative survey of
South Korean adolescents aged 13—18 years, demonstrated
that both male and female adolescents with energy drink
intake, alcohol use, cigarette smoking, EC use, or lifetime drug
use were more likely to engage in UWCBs, including one-food
diets, fasting, diet pill use, and purging.

Several substances likely suppress appetite and control
weight. Our study suggests that caffeinated energy drink
intake is associated with UWCB. A case study reported that
women with eating disorders who drank large quantities of
caffeinated beverages believed that caffeine ingestion could
boost their energy, alleviate hunger, and burn unnecessary
calories.® In female patients with eating disorders, purging
behaviors have been shown to have a strong association with
caffeine use.”® In particular, girls with purging behaviors also
had high caffeine consumption levels because of its appetite-
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Table 2 — Weighted prevalence (%) of unhealthy weight control behaviors by substance use patterns among Korean
adolescents.

Behavior One-food diet Fasting Diet pill use Purging

Male Female Male Female Male Female Male Female

Energy drink intake

None 3.9 8.5 6.4 9.9 1.2 2.5 1.8 3.6

1-2/week 5.5 12.7 8.6 16.6 2.1 3.7 3.0 4.6

3—6/week 8.9 15.2 10.5 19.5 2.4 5.3 3.4 7.6

>1/day 13.5 17.8 18.1 24.9 5.8 7.4 6.9 9.4

P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Alcohol use

Never 4.5 8.1 5.8 9.1 1.2 2.1 2.0 2.6

Ever 4.6 10.6 7.9 13.3 1.5 3.4 1.9 4.9

Current 6.0 14.6 11.0 19.4 2.3 5.6 3.3 8.9

P value 0.017 <0.001 <0.001 <0.001 0.006 <0.001 0.004 <0.001
Cigarette smoking

None 4.6 9.4 6.8 11.1 1.4 2.8 2.0 3.8

Light (1-9) 6.2 18.3 11.0 27.2 2.2 7.9 3.7 11.4

Heavy (>10) 10.7 24.3 20.6 42.0 6.0 14.3 95 17.8

P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
EC use

Never 4.6 9.4 6.9 11.2 1.3 2.8 2.0 28

Ever 5.0 19.0 8.9 27.3 2.1 7.8 2.9 10.0

Current 10.8 21.8 16.5 31.0 5.3 11.7 7.4 13.6

P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Lifetime drug use

No 4.7 9.6 7.2 11.5 1.4 2.9 2.1 4.0

Yes 11.5 23.5 21.4 30.0 8.3 12.6 13.1 19.9

P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

EC, electronic cigarette.

Table 3 — Associations between unhealthy weight control behaviors and energy drink intake, alcohol use, cigarette

smoking, EC use, and lifetime drug use (expressed as AOR 95% [CI]) among Korean male adolescents (N = 10,809).%

Behavior One-food diet Fasting Diet pill use Purging
Energy drink intake
None 1.00 1.00 1.00 1.00
1-2/week 1.40 (1.11-1.76) 1.34 (1.11-1.62) 1.79 (1.22—2.61) 1.63 (1.17—2.25)
3—6/week 2.35 (1.77-3.11) 1.60 (1.27—2.03) 2.02 (1.22—3.35) 1.82 (1.19-2.79)
>1/day 3.79 (2.57—5.59) 3.05 (2.19—4.24) 4.72 (2.70—8.25) 3.69 (2.20—6.18)
p for trend <0.001 <0.001 <0.001 <0.001
Alcohol use
Never 1.00 1.00 1.00 1.00
Ever 1.20 (1.08—1.34) 1.41 (1.29-1.54) 1.33 (1.10—1.60) 1.42 (1.20—1.68)
Current 1.79 (1.59-2.01) 2.20 (1.98—2.44) 2.19 (1.79-2.68) 2.55 (2.17—3.01)
p for trend <0.001 <0.001 <0.001 <0.001
Cigarette smoking
None 1.00 1.00 1.00 1.00
Light (1-9) 1.25 (0.96—1.64) 1.41 (1.09-1.83) 1.39 (0.82—2.37) 1.65 (1.06—2.57)
Heavy (>10) 2.12 (1.24-3.62) 2.51 (1.68—3.75) 3.41 (1.64—7.10) 4.02 (2.33—6.93)
p for trend 0.010 <0.001 0.004 <0.001
EC use
Never 1.00 1.00 1.00 1.00
Ever 1.05 (0.74—1.49) 1.13 (0.89—1.44) 1.52 (0.94—2.45) 1.37 (0.89—2.11)
Current 2.20 (1.52—3.18) 2.05 (1.47—2.85) 3.30 (1.80—6.05) 3.18 (1.97-5.15)
p for trend <0.001 <0.001 <0.001 <0.001
Lifetime drug use
No 1.00 1.00 1.00 1.00
Yes 2.42 (1.43—4.09) 2.96 (1.96—4.48) 4.11 (2.07-8.17) 5.25 (3.12—8.84)
P value 0.001 <0.001 <0.001 <0.001

EC, electronic cigarette; AOR, adjusted odds ratio; CI, confidence interval.
& Adjusted by grade, perceived school performance, economic status, body mass index, and subjective body perception.
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Table 4 — Associations between unhealthy weight control behaviors and energy drink intake, alcohol use, cigarette

smoking, EC use, and lifetime drug use (expressed as AOR [95% CI]) among Korean female adolescents (N = 16,475).

One-food diet Fasting Diet pill use Purging
Energy drink intake
None 1.00 1.00 1.00 1.00
1-2/week 1.52 (1.33-1.73) 1.76 (1.55—-2.01) 1.47 (1.17—1.86) 1.26 (1.01-1.57)
3—6/week 1.84 (1.50-2.27) 2.11 (1.78—2.49) 1.96 (1.47—2.60) 2.03 (1.57—2.64)
>1/day 2.28 (1.63—3.18) 2.90 (2.14—3.94) 2.73 (1.67—4.44) 2.63 (1.65—4.19)
p for trend <0.001 <0.001 <0.001 <0.001
Alcohol use
Never 1.00 1.00 1.00 1.00
Ever 1.29 (1.13—1.48) 1.49 (1.32—1.68) 1.39 (1.11-1.74) 1.69 (1.36—2.11)
Current 1.77 (1.52—2.06) 2.23 (1.94—2.56) 2.11 (1.65—2.68) 2.97 (2.43—3.63)
P value for trend <0.001 <0.001 <0.001 <0.001
Cigarette smoking
None 1.00 1.00 1.00 1.00
Light (1-9) 1.77 (1.34—2.34) 2.41 (1.87—3.09) 2.33 (1.56—3.46) 2.49 (1.81-3.41)
Heavy (>10) 2.63 (1.41-4.90) 4,56 (2.73-7.61) 4.57 (2.22-9.42) 3.81 (1.68—8.65)
p for trend <0.001 <0.001 <0.001 <0.001
EC use
Never 1.00 1.00 1.00 1.00
Ever 1.87 (1.41—2.48) 2.40 (1.80-3.19) 2.21 (1.42—3.45) 2.04 (1.37—3.04)
Current 2.32 (1.47—3.65) 2.82 (1.90—4.18) 3.76 (2.04—6.92) 3.25 (1.89-5.62)
p for trend <0.001 <0.001 <0.001 <0.001
Lifetime drug use
No 1.00 1.00 1.00 1.00

Yes
P value

2.71 (1.61—4.57)
<0.001

3.13 (1.86—5.28)
<0.001

4.82 (2.55-9.10)
<0.001

5.86 (3.41—10.09)
<0.001

EC, electronic cigarette; AOR, adjusted odds ratio; CI, confidence interval.

2 Adjusted by grade, perceived school performance, economic status, body mass index, and subjective body perception.

suppressing effects or role as a meal substitute.®* Caffeine
consumption has been associated with eating disorders,
particularly anorexia nervosa in young girls.>’ Energy drink
consumption among college students was reportedly associ-
ated with unhealthy dietary behaviors.®® Energy drink use
among US undergraduate students was reportedly associated
with diet pill use, vomiting, or laxative consumption.** How-
ever, total caffeine consumption was significantly associated
with weight loss but not specifically related to energy drink
intake.®® It is noteworthy that the association between energy
drink intake and UWCB was strong among both male and fe-
male students in this study.

Alcohol use has been associated with unhealthy eating
behaviors among adolescents. In a meta-analysis, alcohol use
disorders were reportedly associated with purging in
women.*® Attempts made to lose weight were associated with
binge drinking among high-school girls.*” Fasting or purging
was associated with heavy and problematic alcohol use
among college women.**

Although previous studies have usually been focused on
women, our study found that the associations between one
food diet/diet pill use and alcohol use patterns were higher in
men than in women. Similar to our study, Pisetsky et al.?®
found that binge drinking was associated with disordered
eating in male and female adolescents. It is likely that in-
dividuals trying to lose weight are likely to use alcohol to
suppress negative emotions arising from body image prob-
lems.®*° Alcoholis not only used as an appetite suppressant to
maintain or lose weight*>*! but also as an indication of
impulsivity when alcohol intake is high.®*?

We observed a strong association between heavy smoking
and UWCB among adolescents in this study. Cigarette smok-
ing has been thought to support weight control, particularly
among adolescents.”* *° This tendency is reportedly stronger
in girls and those who perceived themselves as over-
weight.*>~*° Sim et al.*® found that current smokers (stronger
relationship observed for girls than for boys) were more likely
to engage in UWCBs. A 10-year cohort study showed that girls
who perceived themselves as overweight were more likely to
be young adult smokers.*” Tobacco industries have attempted
to enhance the effects of appetite-suppressing agents inside
some cigarettes, which is appealing to smokers who care
about weight control.*® Previous research suggested that poor
diet and physical inactivity were associated with heavy
smoking, indicating that smoking behavior is a key determi-
nant of an unhealthy lifestyle; thus, it is important to make
efforts to reduce smoking among adolescents.”® Adolescent
smokers were less likely to eat healthy foods, including fruits
and vegetables, and more likely to eat fast foods than non-
smoking adolescents.°

Although nicotine (present in both cigarettes and ECs) has
an appetite-suppressing effect,”* to our knowledge, no studies
have been conducted on the association between EC use and
UWCB among adolescents. A study conducted among adults
demonstrated that EC users wanting to lose or control weight
were more likely to vape frequently.”®> This behavior was
related to poor impulse control ability.”” Based on prior evi-
dence that smokers may use smoking as an alternative to
eating, it is possible that the motivation for vaping is also
related to weight concerns.”® The reason given by many
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adolescents for using ECs was that EC flavors were more
appealing.®* EC makers offer newer brands encompassing
new flavors including those of snacks, candy, or alcohol,
which mimic high-calorie foods or beverages that are avoided
by people who are trying to control their weight.”> Various EC
industries worldwide are making efforts to add ingredients
including laxatives, appetite suppressants, and antiobesity
agents to e-liquids.® ECs appeared to be a tool for smokers
who fear weight gain after quitting smoking, but there is no
evidence that ECs actually eliminated food craving.”®

Many previous studies have indicated that women are
more likely to report drug use as a means to lose or control
weight than men.”®*” Women with weight-related concerns
in substance abuse treatment programs were reportedly more
prone to purging behaviors.”” Illicit use of stimulants,
including marijuana, cocaine, heroin, amphetamine, meth-
amphetamine, and ecstasy, reportedly increased with laxative
misuse.’® Laxative abuse, representative of purging behaviors,
may lead to illicit substance use—similar to the gateway
theory of substance use caused by intense compensatory be-
haviors.”®*° Our study revealed strong associations between
purging behavior and lifetime drug use in both male and fe-
male adolescents.

There are some important limitations to this study. First,
KYRBWS used cross-sectional data, so causal inferences be-
tween UWCBs and substance use patterns could not be drawn;
thus, prospective studies are required to identify causality.
Second, this study was based on self-reported data, so the risk
of self-presentation bias exists during the assessment of
substance use and UWCBs. Biological samples to confirm
substance use and the frequencies of UWCBs or combinations
of UWCBs were not assessed. This failed to capture diverse
aspects of UWCBs, including repetitiveness of severity types.
Third, the KYRBWS sampling frame was limited to adoles-
cents who were attending middle and high schools; thus, out-
of-school adolescents were not included. Considering that
out-of-school adolescents are more likely to be exposed to risk
behaviors,*® future studies need to include out-of-school ad-
olescents to supplement the findings of this study.

Despite these limitations, this study utilized data from a
large, nationally representative South Korean adolescent sur-
vey to examine the relationship between UWCBs and sub-
stance use patterns. Previous studies about UWCBs have
focused almost exclusively on female populations, but our
study revealed moderate or strong associations between sub-
stance use patterns and each UWCB among male adolescents.
Our study provided results for each UWCB, so we can under-
stand the symptoms associated with each substance; this can
indicate which substance is associated with which unhealthy
diet behavior in each sex. Energy drink intake was most
strongly related to fasting among women, whereas diet pill use
was most strongly related to fasting among men. Cigarette
smoking was most strongly associated with diet pill use among
women, whereas purging was most strongly associated among
men. Finally, the association of caffeinated energy drink intake
and EC use and UWCBs rarely has been studied among
adolescent populations, yet our findings highlight the need for
increased attention to these hazardous substances.

Preventing UWCBs or implementing interventions to
address UWCBs can prevent adolescents from developing

more negative health risks. Health promotion should focus
on launching campaigns to provide both female and male
adolescents with education and counseling regarding eating
problems so that adolescents can maintain a healthy lifestyle
and select appropriate weight control methods. Health pro-
fessionals who work with adolescents need to be aware of
the importance of screening for UWCBs, including one-food
diets, fasting, diet pill use, and purging, and to be especially
aware of their co-occurrence with substance use. Regarding
the finding that adolescents with low economic status are
more likely to engage in UWCBs,”® community-level in-
terventions that provide proper resources for maintaining a
healthy lifestyle, including healthy eating, physical activity,
and access to healthcare services, are needed for this popu-
lation.°> In accordance with a recent study that demon-
strated the importance of preventive school-based programs
for eating disorders in reducing harmful behaviors in ado-
lescents,®” health professionals should design and offer
applicable long-term prevention programs that involve both
genders. Above all, the health policy should provide envi-
ronmental support for healthy weight control behaviors in
connection with schools, public health centers, and local
governments, to develop and implement effective strategies
for adolescents.
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