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Inappropriate adolescent health behavior can be influenced by the 
negative impact of physical and mental health promotion. Obesity influ-
ences subjective improper weight perception. This study aimed to verify 
Korean normal-weight adolescents’ subjective experience of weight 
control, mental health, physical activity, and subjective status based on 
their body mass index (BMI). As a result, efforts to control weight ap-
peared less in normal-weight boys. Thin girls were less likely to carry 
out 60 min of physical activity 7 or 5 days per a week. Obese boys were 
less likely to carry out vigorous physical activity 3 days per a week. Nor-
mal-weight girls were less likely to practice muscular strength training 

3 days per a week. Thin boys and thing girls were less likely to practice 
regular physical activity, and less likely to practice at the rate stipulated 
in the sedentary behavior guideline. In conclusion, boys and girls with 
inappropriate weight perception reported feeling stressed and depressed, 
and reported subjective sleep fulfillment, perceived subjective happi-
ness, and perceived subjective health.

Keywords: Korean adolescent behavior, Subjective body shape percep-
tion, Normal weight adolescent, Inappropriate weight control, Physical 
activity

INTRODUCTION

Adolescent health is an important issue that has implications 
for adult health. Analyzing adolescent health behaviors is a so-
cial-scientifically meaningful approach to understanding healthy 
growth. Improper health behavior during the adolescent period 
can have negative impacts on physical and mental growth. Korea, 
the United States, the United Kingdom, and Japan all follow the 
World Health Organization guidelines for healthy behavior. Ac-
cording to these guidelines, there has been an increase in the ado-
lescent obesity rate (Dave and Rashad, 2009).

In a report that deals with 200 countries from 1975 to 2016, 

there has been an increase in BMI among children and adolescents 
in most high-income countries, and this trend is set to accelerate in 
some parts of Asia (NCD Risk Factor Collaboration, 2016). In Ko-
rea, obesity is defined by a body mass index (BMI) above 25 kg/m2. 
Adult BMI is not comparable to adolescent BMI because BMI is 
calculated using an age-specific percentile. According to the Stan-
dard Growth Chart for Children and Adolescents, published by 
the Korea Centers for Disease Control and Korean Pediatric Soci-
ety (2007) and calculated using BMI across one age group, the 0 
to 5th percentile is defined as underweight, the 5th to 85th per-
centile as normal weight, the 85th to 95th percentile as overweight, 
and the 95th to 100th percentile as obese (Barlow et al., 2007). 
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The report states that obesity in 12- to 18-year-old adolescents has 
increased to 12.7%. The average BMI among middle and high 
school students was 20.7 kg/m2, and the Korea Youth Risk Behav-
ior Web-based Survey (KYRBWS) in 2014 reports the BMI for the 
obese and nonobese groups as being 27.0 kg/m2 and 19.9 kg/m2 
respectively. Following classification criteria, which were defined 
based on BMI, over 80% of adolescents are of normal weight. This 
result offers some explanation for the increase in student obesity 
across elementary, middle, and high school, which grew from 14.3% 
in 2010 to 15.3% in 2013 to 15% in 2014 (Griffiths et al., 2006; 
Korean Ministry of Education, 2014; Song et al., 2019). However, 
previous studies have focused primarily on health behaviors and 
related factors in overweight and obese adolescents, and there has 
been little investigation into the health behaviors of normal-weight 
adolescents, who make up over 70% of all adolescents. 

Inappropriate subjective weight perception is linked with be-
havior designed to control weight (Idema et al., 2019), and one 
study reported that many normal-weight adolescents perceive their 
body shape inaccurately and do inappropriate weight loss behaviors 
to remedy the perceived abnormality (Viner et al., 2006). Adoles-
cent interest about appearance, weight, and body shape and obese 
in normal weight, and underweight adolescent although they have 
not had overweight and preference a very slim body shape ideally 
(Addo et al., 2019). Inappropriate overweight perception among 
adolescents has fluctuated in 33 European and North American 
national survey results between 2002 and 2014; it has increased 
in males across 21 countries, most significantly in Russia, Estonia, 
and Latvia. In surveys conducted in the United Kingdom, France, 
Germany, Norway, and Scotland, the correlation between over-
weight perception and dissatisfaction has also increased (White-
head et al., 2017). Inappropriate weight control behavior among 
normal-weight adolescents is enacted in pursuit of a slim body 
shape, which causes feelings of inferiority and low self-esteem with 
regards to school life and appearance, and has a negative effect on 
students’ adjustment to school life, class activity, and peer relation-
ships (Hoare et al., 2019). 

Furthermore, regarding adolescent health behaviors across the 
world, mental health ought to be taken into account. In adolescents 
aged 15 to 19, depression and anxiety manifest markedly in late 
adolescence (Beauchamp et al., 2018). Obesity is related to the ef-
fect of stress on cognitive ability, academic achievement, psycho-
logical adjustment, and mental health promotion sequentially (Graf 
et al., 2005). Adolescent stress management is also a pressing re-
search issue for understanding healthy growth. Weight and obesity 
are concerned a low level of perception for subjective health status 

in measuring a feeling of happiness (Doll et al., 2000). Male ado-
lescents tend to underestimate their weight, whereas female ado-
lescents tend to overestimate their weight. Owing to this, there is 
a high risk of depression among adolescents (Sutaria et al., 2019). 
Therefore, a social environment should be cultivated whereby ap-
propriate health behaviors and decisions can take place. 

With regards to adolescent health behaviors, as short sleep and 
poor sleep duration were associated with obesity relevant factors 
in adolescents (Chaput and Dutil, 2016). Previous studies provid-
ed evidence that starting school earlier had positive effects on ado-
lescent health (Watson et al., 2017). Sedentary behavior is an ex-
ample of physical inactivity that is also related to obesity. 

However, this focus on obese and overweight adolescents over-
looks those normal-weight adolescents who are also making weight 
loss efforts. For this reason, further research should be conducted 
in order to provide information about influential factors on sleeping, 
stress, depression, and the practice of sedentary behaviors. There-
fore, this study aimed to analyze the body shape perception and 
health-related behavior of normal-weight Korean adolescents who 
account for more than 80% of all adolescents, and to verify the in-
adequate subjective body shape perception, weight control efforts, 
physical activity and mental health-related variables using the 10th 
KYRBWS data to provide information for the healthy and proper 
growth of adolescents.

MATERIALS AND METHODS

Subjects
Using KYRBWS data, this study analyzed middle school and 

high school students aged 13 to 18 via an anonymous self-admin-
istered online survey. KYRBWS has been administered by the 
Ministry of Education, the Ministry of Health and Welfare, and 
by the Korea Center for Disease Control and Prevention based on 
the National Health Promotion Act. Raw survey data was ap-
proved by the government (approval No. 117058), and the study 
proceeded after obtaining Research Ethics Review Approval of 
Sangji University Bioethics Review Board (1040782-180927-
HR-15-34). A total of 64,991 students from 800 schools—400 
middle schools and 400 high schools—were selected and 62,276 
students of 799 schools participated, constituting a 95.8% partic-
ipation rate. Among the subjects of KYRBWS, this study selected 
48,274 normal-weight adolescents (23,084 males, 25,190 fe-
males). In this study, normal-weight adolescents are those in the 
5th to 85th percentile on the Standard Growth Chart for Children 
and Adolescents (Korea Centers for Disease Control and Korean 
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Pediatric Society, 2007) based on their BMI (kg/m2) (Table 1).

Measurement tools and variables 
The 13th KYRBWS (2017) consists of 123 questions that ad-

dress 15 factors such as drinking, smoking, subjective status, phys-
ical activity, dietary life, obesity and weight control, and mental 
health. The survey questions and factors were developed by the 
Physical Activity, Obesity, and Weight Control Advisory Commit-
tee and Mental Health Advisory Committee supported by Korea 
National Health and Nutrition Examination Survey, Youth Risk 
Behavior Survey of the United States, and Health Behavior in 
School-aged Children Study of Europe (Korean Ministry of Edu-
cation, 2008, 2014; Ministry of Health and Welfare, 2014; Sci-
ence and Technology, 2008; Welfare and Family Affairs, 2017). 

Subjective body shape perception 
We tested subjective body shape perception by asking, “How 

do you perceive your body shape?” Subjects who responded, ‘very 
thin’ or ‘somewhat thin’ were classified as perceiving themselves 
as thin, those who responded ‘average’ were classified as perceiv-
ing themselves as normal, and those who responded ‘somewhat 
fat’ or ‘very fat’ were classified as perceiving themselves as obese. 

Efforts for weight control 
We tested efforts for weight control by asking, “In the past 30 

days, have you made efforts to control your weight?” The respons-
es were categorized into: ‘no weight control,’ ‘weight loss effort,’ 
‘weight gain effort,’ and ‘effort to preserve weight.’ 

Physical activity 
We evaluated participants’ physical activity by assessing the rate 

of their participation in high-intensity physical activity, the rate 
of their participation in muscle strengthening exercise, and their 
practice of sedentary behavior. We asked them the following ques-

Table 1. General characteristics of subjects

Variable Level Boy Girl Total

Grade Junior high 11,569 (50.1) 12,485 (49.6) 24,054 (49.8)
Senior high 11,515 (49.9) 12,705 (50.4) 24,220 (50.2)

School work level Excellent 3,773 (16.3) 2,927 (11.6) 6,700 (13.9)
Above average 5,880 (25.5) 6,881 (27.3) 12,761 (26.4)
Average 6,371 (27.6) 7,633 (30.3) 14,004 (29.0)
Under average 4,818 (20.9) 5,637 (22.4) 10,455 (21.7)
Poor 2,242 (9.7) 2,112 (8.4) 4,354 (9.0)

Economic status (SES): income High 3,030 (13.1) 2,003 (8.0) 5,033 (10.4)
Above average 6,941 (30.1) 7,262 (28.8) 14,203 (29.4)
Average 10,124 (43.9) 12,434 (49.4) 22,558 (46.7)
Under average 2,465 (10.7) 2,974 (11.8) 5,439 (11.3)
Low 524 (2.3) 517 (2.1) 1,041 (2.2)

Residence state Family 21,897 (94.9) 24,081 (95.6) 45,978 (95.2)
Relative 197 (0.9) 130 (0.5) 327 (0.7)
Boarding housing, home-staying, dormitory 895 (3.9) 904(3.6) 1,799 (3.7)
Child care facilities 95 (0.4) 75 (0.3) 170 (0.4)

Father education background Under junior high 373 (2.1) 431 (2.1) 804 (2.1)
Under senior high 5,675 (31.4) 6,451 (32.1) 12,126 (31.8)
Above college education 12,026 (66.5) 13,191 (65.7) 25,217 (66.1)

Mother education background Under junior high 278 (1.5) 420 (2.0) 698 (1.8)
Under senior high 6,625 (36.9) 8,388 (40.1) 15,013 (38.6)
Above college education 11,070 (61.6) 12,084 (57.8) 23,154 (59.6)

Drinking experience No 13,204 (57.2) 16,397 (65.1) 29,601 (61.3)
Yes 9,880 (42.8) 8,793 (34.9) 18,673 (38.7)

Smoking experience No 18,684 (80.9) 23,627 (93.8) 42,311 (87.6)
Yes 4,400 (19.1) 1,563 (6.2) 5,963 (12.4)

Total 23,084 (100) 25,190 (100) 48,274 (100)

Values are presented as number (%).
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tions: “Of the past 7 days, how many days did you exercise in such 
a way that made your heart beat faster than usual or got you out 
of breath for more than 60 minutes?”, “Of the past 7 days, how 
many days did you participate in exercise that got you out of breath 
or sweating for more than 20 minutes?”, and “Of the past 7 days, 
how many days did you do exercises such as push-ups, sit-ups, 
weight-lifts, dumbbell exercises or chin-ups?” 

Based on the 2017 KYRBWS, each response was recategorized 
as a ‘no’ or ‘yes’ according to whether subjects practiced 60-plus 
minutes of physical activity for more 5 days and whether they par-
ticipated in in high-intensity physical activity or muscular strength 
exercises for more than 3 days. Also, satisfied cutoff level one or 
more than three aforementioned kinds of physical activity were 
defined with regular physical activity and recategorized into two 
levels. We asked participants, “In the past 7 days, how many hours 
a day did you spend sitting on average?” Of the sedentary behav-
ior duration for a week was calculated with weighted as below, and 
it was set on the fraction of group which spent average sitting less 
than 2 hr a day for non-academic purposes such as watching TV, 
playing games, surfing the Internet, and chatting in the past 7 
days. Sedentary behavior duration for a week was calculated with 
weighted. 

Mental health 
With regards to mental health and stress perception, partici-

pants were asked, “How much stress do you usually feel?” Those 
who responded ‘very much’ or ‘much’ were recategorized as ‘per-
ceive stress’, and those who responded ‘a little’ or ‘not at all’ were 
recategorized as ‘do not perceive stress.’ We evaluated depression 
experience by asking, “In the past 12 months, have you felt sad-
ness or despair to the point that your everyday life was stopped for 
2 whole weeks?” Those who responded were categorized into ‘yes’ 
and ‘no’ categories. We evaluated subjective sleeping fulfillment 
by asking participants, “Do you feel that your nightly sleeping 
duration over the past 7 days was generally sufficient for relieving 
fatigue?” Subjects who responded ‘more than enough’ or ‘enough’ 
were recategorized as ‘enough’, and those who responded ‘not 
enough’ or ‘not at all’ were recategorized as ‘not enough.’ 

Data processing 
The 13th KYRBWS (2017) was sampled by clustering and 

weighting subjects’ feedback. For data analysis, IBM SPSS Statis-
tics ver. 23.0 (IBM Co., Armonk, NY, USA) was used. General 
characters were analyzed by descriptive statistics. To analyze health 
behaviors in accordance with subjective body shape perception, 

Pearson chi-square test was implemented. The correlation between 
subjective body shape perception and health behavior was analyzed 
by logistic regression analysis to calculate the odds ratio (OR) and 
95% confidence interval (CI). The statistical power of the signifi-
cance level α was set at <0.05.

RESULTS

Differences in subjective body shape perception and 
health-related behavior

Our analysis of the relationship between weight control effort 
and subjective body shape perception went as follows: Of male 
and female adolescent respondents, those who responded, “I make 
efforts to gain weight,” were most likely to perceive themselves as 
thin. Those who responded, “I make efforts to maintain my weight,” 
were most likely to perceive themselves as normal, and those who 
responded, “I make efforts to lose weight,” were most likely to 
perceive themselves as obese (P<0.001).

With regards to physical activity, those who practiced 60-plus 
minutes of physical activity 7 times per week appeared higher in 
males who perceived themselves as normal (P<0.001). In females, 
this tendency appeared more frequently in those who perceived 
themselves as normal and less frequently in those who perceived 
themselves as thin, but the difference was not significant (P>0.05). 
Males and females who perceived themselves as normal-weight 
were more likely to practice high-intensity physical activity more 
than 3 times per week, do muscular strength practicing activity 
more than 3 times per week, do regular physical activity, and dis-
play standard sedentary behavior (P<0.001), as opposed to those 
who perceived themselves as thin, who were less likely (P<0.001). 

Stress perception was relatively higher in males and females who 
perceived themselves as obese (P<0.001). Males who perceived 
themselves as thin were more likely to report experiences of de-
pression. In females, the experience of depression was more com-
mon in those who perceived themselves as obese (P<0.001). With 
regards to sleep fulfillment, males who perceived themselves as thin 
were relatively more likely to report insufficient sleep (P<0.01) as 
were females who perceived themselves as obese (P<0.001). 

Males who perceived themselves as normal reported higher lev-
els of happiness and those who perceived themselves obese tended 
to have lower levels of happiness (P<0.001). Females who per-
ceived themselves as normal or thin reported higher levels of hap-
piness, compared to the lower levels of happiness reported by 
those who perceived themselves as obese (P<0.001). 

With regards to subjective health perception, the perception of 
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being healthy was more common in males who perceived them-
selves as obese, and relatively less common in those who perceived 
themselves as thin (P<0.001). In females, the perception of being 
healthy was more common in those who perceived themselves as 
obese and relatively uncommon among those who perceived 
themselves as thin (P<0.001) (Table 2).

Relation subjective body shape perception and  
health-related behaviors 

Males who perceived themselves as normal made 0.71 times the 
effort to control their weight compared to men who perceived them-
selves as thin (P<0.001). Those who perceived themselves as obese 
made 1.91 times the effort (P<0.001). Among females, those who 
perceived themselves as normal made 1.42 times the effort to con-

trol their weight. Females who perceived themselves as obese 
made 2.01 times the effort and the OR was higher (P<0.001). 

Regarding physical activity, males who perceived themselves as 
normal were 0.99 times less likely to practice 60-plus minutes of 
physical activity per a day than those who perceived themselves as 
thin (P<0.05), and those who perceived themselves as obese were 
0.80 times less likely to engage in such physical activity (P<0.001). 
In females, it was 1.1 times more likely that they would partici-
pate in 60-plus minutes of physical activity per day for those who 
perceived themselves as normal, and 1.01 times more likely for 
those who perceived themselves as obese (P<0.05). 

Males who perceived themselves as normal were 1.27 times more 
likely to carry out high-intensity physical activity more than 3 times 
per week than those who perceived themselves as thin (P<0.001), 

Table 2. Difference of subjective body shape perception and health-related behavior

Variable Level
Boy Girl

Thin Normal Obese χ2 (P ) Thin Normal Obese χ2 (P )

Efforts weight control Nothing weight control 5,046 (61.3) 5,882 (59.5) 2,120 (42.7) 5,294.65 (0.001) 2,767 (61.6) 4,890 (43.4) 3,075 (32.6) 2,534.26 (0.001)
Loss weight effort 320 (3.9) 1,795 (18.1) 2,072 (41.8) 846 (18.8) 4,587 (40.7) 5,300 (56.2)
Gain weight effort 2,370 (28.8) 680 (6.9) 78 (1.6) 266 (5.9) 50 (0.4) 25 (0.3)
Preserve weight control 495 (6.0) 1,535 (15.5) 691 (13.9) 613 (13.6) 1,733 (15.4) 1,038 (11.0)

7(5) Days per 1 week  
60 min physical activity 
practicing rate

No 2,228 (56.4) 2,594 (51.9) 1,447 (63.7) 88.319 (0.001) 2,122 (85.6) 5,040 (84.3) 4,141 (85.5) 3.983 (0.136)
Yes 1,723 (43.6) 2404 (48.1) 826 (36.3) 356 (14.4) 938 (15.7) 702 (14.5)

Over 3 days per 1 week 
vigorous-intensity 
physical activity  
practicing rate

No 2,228 (56.4) 2,594 (51.9) 1,447 (63.7) 37.617 (0.001) 1,658 (36.9) 3,729 (33.1) 3,175 (33.6) 21.40 (0.001)
Yes 1,723 (43.6) 2,404 (48.1) 826 (36.3) 2,834 (63.1) 7,531 (66.9) 6,263 (66.4)

Over 3 days per 1-week 
muscular strength  
exercise practicing 
rate

No 2,544 (30.9) 2,815 (28.5) 1,789 (36.1) 89.386 (0.001) 2,972 (66.2) 6,910 (61.4) 6,043 (64.0) 35.98 (0.001)
Yes 5,687 (69.1) 7,077 (71.5) 3,172 (63.9) 1,520 (33.8) 4,350 (38.6) 3,395 (36.0)

Regular physical  
activity rate

No 761 (9.2) 731 (7.4) 469 (9.5) 27.374 (0.001) 1,423 (31.7) 3,133 (27.8) 2,694 (28.5) 23.26 (0.001)
Yes 7,470 (90.8) 9,161 (92.6) 4,492 (90.5) 3,069 (68.3) 8,127 (72.2) 6,744 (71.5)

Sedentary behavior 
guideline practicing 
rate

No 6,723 (83.6) 7,851 (81.4) 4,068 (83.5) 18.915 (0.001) 4,095 (92.4) 10,072 (90.6) 8,583 (92.3) 23.269 (0.001)
Yes 1,315 (16.4) 1,798 (18.6) 805 (16.5) 336 (7.6) 1,043 (9.4) 718 (7.7)

Perceived stress High 5651 (68.7) 7358 (74.4) 3,364 (67.8) 101.30 (0.001) 2,554 (56.9) 6,814 (60.5) 47,72 (50.6) 207.74 (0.001)
Low 2580 (31.3) 2534 (25.6) 1597 (32.2) 1,938 (43.1) 4,446 (39.5) 4,666 (49.4)

Depress experience No 6,482 (78.8) 8,077 (81.7) 3,926 (79.1) 27.195 (0.001) 3,186 (70.9) 8,144 (72.3) 6,282 (66.6) 83.81 (0.001)
Yes 1,749 (21.2) 1,815 (18.3) 1,035 (20.9) 1,306 (29.1) 3,116 (27.7) 3,156 (33.4)

Subjective sleeping  
fulfillment

Not enough 5,743 (69.8) 6,680 (67.5) 3,358 (67.7) 11.788 (0.003) 3,620 (80.6) 8,980 (79.8) 7,819 (82.8) 32.82 (0.001)
Enough 2,488 (30.2) 3,212 (32.5) 1,603 (32.3) 872 (19.4) 2,280 (20.2) 1,619 (17.2)

Perceived subjective 
happiness

High 5,843 (71.0) 7,273 (73.5) 3,442 (69.4) 31.434 (0.001) 3,022 (67.3) 7,586 (67.4) 5,568 (59.0) 179.01 (0.001)
Low 2,388 (29.0) 2,619 (26.5) 1,519 (30.6) 1,470 (32.7) 3,674 (32.6) 3,870 (41.0)

Perceived subjective 
health

High 5,863 (71.2) 6,522 (65.9) 2,702 (54.5) 386.816 (0.001) 3,426 (76.3) 6,890 (61.2) 5,073 (53.8) 649.32 (0.001)
Low 2,368 (28.8) 3,370 (34.1) 2,259 (45.5) 1,066 (23.7) 4,370 (38.8) 4,365 (46.2)

Values are presented as number (%).
*P< 0.05. **P< 0.01. ***P< 0.001.
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and they were 0.98 times less likely to do so if they perceived them-
selves as obese (P<0.05). Females who perceived themselves as 
normal were 1.18 times more likely to do high-intensity physical 
activity more than 3 times per week and they were 1.16 times more 
likely to do so if they perceived themselves as obese (P<0.05). 

Practicing muscular strength activity more than 3 times per week 
was 1.26 times more common in males who perceived themselves 
as normal than in males who perceived themselves as thin, and it 
was 1.42 times more common in males who perceived themselves 
as obese (P<0.001). In females, it was 0.91 times less common in 
those who perceived themselves as normal (P<0.05) and 1.12 times 
more common in those who perceived themselves as obese (P< 
0.001). The rate of regular physical activity was 1.63 times higher 
for males who perceived themselves as normal than it was for males 
who perceived themselves as thin (P<0.001), and 1.09 times high-
er in those who perceived themselves as obese (P<0.05). In females, 
the rate of regular physical activity was 1.27 times higher for those 
who perceived themselves as normal and 1.31 times higher for 
those who perceived themselves as obese (P<0.01). The rate of 
sedentary behavior in males who perceived themselves as normal 
was 1.22 times higher in than it was in those who perceived them-
selves as thin (P<0.001) and 1.07 times higher than in those who 
perceived themselves as obese (P<0.05). In females, it was 1.15 
times higher among those who perceived themselves as normal 
and 0.95 times lower in those who perceived themselves as obese 
(P<0.05). 

Males were 0.72 times less likely to perceive their mental health 
as normal if they perceived themselves as thin (P<0.001) and 1.0 
times more likely to perceive their mental health as normal if they 
perceived themselves as obese (P<0.05). Females were 0.86 times 
less likely to perceive their mental health as normal if they perceived 
themselves as normal-weight and 1.29 times more likely if they 
perceived themselves as obese (P<0.001). When reporting on 
their experience of depression, males who perceived themselves as 
normal reported depression at a rate 0.78 times lower than those 
who perceived themselves as thin (P<0.001) and this rate was 
0.93 times lower in those who perceived themselves as obese (P< 
0.05). Females who perceived themselves as normal reported de-
pression at a rate 0.88 times lower (P<0.05) and those who per-
ceived themselves as obese reported depression at a rate 1.19 times 
higher (P<0.01). The rate of reported sleep fulfillment in males 
was 1.24 times higher among those who perceived themselves as 
thin, and 1.39 times higher in those who perceived themselves as 
obese (P<0.01). In females, it was 1.14 times higher among those 
who perceived themselves as normal (P<0.05), and 0.95 times 

lower among those who perceived themselves as obese (P<0.05). 
Subjective happiness perception in males was perceived normal 

was 1.14 times higher in perceived than thin (P<0.05), and it 
was 0.93 times lower in perceived obese (P<0.05). In females, it 
was 1.00 times higher among those who perceived themselves as 
normal (P<0.05) and 0.70 times lower in those who perceived 
themselves as obese (P<0.05). Subjective health perception in 
males who perceived themselves as normal was 1.21 times higher 

Table 3. Correlation of subjective body shape perception and health-related 
behavior

Variable Level Boy Girl

Efforts weight control Thin reference reference
Normal 0.714 (0.621–0.822)*** 1.423 (1.216–1.665)***
Obese 1.906 (1.615–2.249)*** 2.005 (1.706–2.355)***

7(5) Days per a week 
60 min physical  
activity practicing 
rate

Thin reference reference
Normal 0.994 (0.913–1.081) 1.109 (0.972–1.266)
Obese 0.797 (0.713–0.889)*** 1.010 (0.880–1.160)

Over 3 days per a week 
vigorous-intensity 
physical activity 
practicing rate

Thin reference reference
Normal 1.267 (1.162–1.382)*** 1.182 (1.099–1.270)
Obese 0.981 (0.888–1.084) 1.154 (1.072–1.243)

Over 3 days per a 
week muscular 
strength exercise 
practicing rate

Thin reference reference
Normal 1.261 (1.170–1.358)*** 0.910 (0.845–.981)*
Obese 1.418 (1.319–1.525)*** 1.121 (1.059–1.186)***

Regular physical  
activity practicing 
rate

Thin reference reference
Normal 1.630 (1.405–1.891)*** 1.273 (1.073–1.511)**
Obese 1.093 (0.921–1.296) 1.309 (1.101–1.556)**

Sedentary behavior 
guideline practicing 
rate

Thin reference reference
Normal 1.221 (1.104–1.351)*** 1.150 (0.932–1.418)
Obese 1.069 (0.932–1.225) 0.950 (0.765–1.181)

Perceived stress Thin reference reference
Normal 0.715 (0.657–0.779)*** 0.860 (0.802–0.922)***
Obese 0.996 (0.886–1.121) 1.289 (1.200–1.384)***

Depress experience Thin reference reference
Normal 0.781 (0.713–0.855)*** 0.878 (0.776–0.993)*
Obese 0.929 (0.824–1.048) 1.191 (1.051–1.350)**

Subjective sleep  
fulfillment

Thin reference reference
Normal 1.244 (1.146–1.351)*** 1.137 (0.980–1.318)
Obese 1.393 (1.250–1.552)*** 0.948 (0.813–1.105)

Perceived subjective 
happiness

Thin reference reference
Normal 1.135 (1.063–1.212) 1.004 (0.933–1.081)
Obese 0.926 (0.858–1.000) 0.700 (0.650–0.754)

Perceived subjective 
health

Thin reference reference
Normal 1.208 (1.115–1.310)*** 1.646 (1.455–1.862)***
Obese 1.867 (1.683–2.071)*** 2.117 (1.867–2.401)***

Values are presented as odds ratio (95% confidence interval).
*P< 0.05. **P< 0.01. ***P< 0.001.
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than it was among those who perceived themselves as thin, and it 
was 1.87 times higher among those who perceived themselves as 
obese (P<0.01). Among females, it was 1.65 times higher in 
those who perceived themselves as normal and 2.12 times higher 
in those who perceived themselves as obese (P<0.01) (Table 3).

DISCUSSION

Adolescence is a developmental period in which physical and 
mental growth occurs rapidly. Therefore, social, environmental, 
educational, and systematic health care is necessary for the healthy 
growth of adolescents (Bundy et al., 2018). In an ideal environment, 
adolescents who are underweight should be able to gain weight 
by taking in enough nutrition, adolescents of a normal weight 
should be able to maintain their healthy weight, and overweight 
or obese adolescents should be able to reach a normal weight. We 
have seen increasing trends in obesity, but in a 2015 US National 
Survey, a cohort study conducted on 12,275 Chinese American 
children and adolescents reported that the overall outbreak rate of 
overweight and obese adolescents had decreased from 24% in 
2004 to 21% (Lau et al., 2019). Today, obesity rates are consis-
tently controlled and mediated for adolescents around the world 
and in many ways, we have seen decreasing trends. It is a fact that 
more than 70% of adolescents are of normal weight. Thus, more 
studies should focus on the inappropriate weight control behavior 
of normal-weight adolescents. Generally, weight control can result 
in inappropriate efforts and results due to subjective perception of 
weight rather than objective, and so a health education and gener-
al environment should be provided to facilitate proper weight 
perception and judgment among adolescents. In 2013, Korean 
4.4% middle and 7.1% high school obese students distortedly 
perceived overweight or obese themselves 59% middle and 71% 
high school students (Korean Ministry of Education, 2014). How-
ever, adolescents’ actual weight and their subjective body shape 
perception were shown to be different, thus providing evidence 
that normal-weight adolescents perceive themselves improperly 
and make unnecessary efforts to lose weight (Gaylis et al., 2019).

According to the subjective weight perception of normal ado-
lescents perceived having obese and generally having weight con-
trol efforts, and perceived obese to control their weight. But in the 
previous study (World Health Organization, 2004), conformity 
between weight perception the same body image was very low in 
BMI normal group, which is different from the results of the pres-
ent study. 

Sixty min of physical activity per 1 day, 7 (5) days per 1 week, 

males and females perceived normal were practicing properly, and 
perceived in thin females were relatively less. Vigorous-intensity 
physical activity more than 3 times per 1 week, muscular strength 
exercise rate for more than 3 times per 1 week, regular physical 
activity rate, and sedentary behavior guidelines rate, were ap-
peared only perceived normal males and female and perceived thin 
females practiced relatively less. The study shows that adolescents 
who perceived themselves normally were practicing physical ac-
tivity properly and adolescents who perceived themselves as thin 
were not aware of the importance of physical activity for improv-
ing strength and body composition, confirming the need for the 
implementation of physical education (Song et al., 2019). 

Stress perception was higher in males and females who perceived 
themselves as obese or thin. Compared to previous studies, adoles-
cents stress was becoming obese (Chiang et al., 2019) and increas-
ing the actual obesity is high (Hanlon et al., 2019) normal-weight 
perception, overweight perception, and underweight perception 
adolescents varied (Buscemi et al., 2018) and showed similar or 
different results from the reported as unrelated to personal BMI 
(Yayan and Çelebioğlu, 2018). Experiences of depression were 
more common in males who perceived themselves as thin and in 
females who perceived themselves as obese. We can deduct from 
this that males feel more depressed by a small body shape, and 
that females’ have a sensitive response to an increased body shape. 
Females experienced more stress and depression (Steadman et al., 
2018) when they reported perceiving themselves as obese. Males, 
too, felt more depressed in instances where they perceived them-
selves as overweight or obese, and females felt less depressed in in-
stances where they perceived themselves as underweight. This re-
sult matched or differed from the present study. With regards to 
subjective sleep fulfillment, males who perceived themselves as 
thin and females who perceived themselves as obese responded 
that they were not getting enough sleep. Most of the adolescents 
in this study did not experience enough sleep both subjectively 
and objectively (Heath et al., 2018). In South Korea, the United 
States, Japan, and China, a significant insufficiency in subjective 
sleep fulfillment was reported in Korean adolescents (National 
Youth Policy Institute, 2010). With regards to issues of mental 
health and weight due to insufficient sleep (Hayes et al., 2018). 
These results indicated that proper sleep management is needed 
since insufficient sleep gives rise to adolescent obesity. Subjective 
happiness perception was low in males and females who perceived 
themselves as obese. A study describes subjective health perception 
was high among males who perceived themselves as obese and 
relatively low among females who perceived themselves as thin, 
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owing to the tendency to perceive obesity as being healthy and 
thin as being unhealthy. Females showed similar trends across 
those with both normal and abnormal perceptions of themselves 
(Choi and Kim, 2017) and subjective health perception was shown 
to affect the obesity level (Rey et al., 2017). Subjective weight per-
ception and health behaviors in perceived thin, overweight per-
ceiving changes in most countries (Choi and Kim, 2017) common-
ly 15-year-old adolescents of 33 European and North American 
countries from 2002 to 2014, but big changes and psychological 
dissatisfaction appeared in female adolescents of Scotland and Nor-
way (Whitehead et al., 2018). In efforts control weight, the males 
who perceived themselves as normal showed fewer efforts. Perceived 
male in obese and female normal and obese showed more efforts 
for weight control, that they perceived the dangerous influence of 
obesity. The proportion of the normal-weight adolescents who per-
ceived themselves as thin was high in males and the proportion 
who perceived themselves as fat was high in females (Choi and 
Kim, 2017). In efforts for weight control, the proportion of efforts 
to lose weight was higher in females than males, and the propor-
tion of efforts to maintain weight in the normal-weight group was 
lower than in the overweight and obese groups (Buscemi et al., 
2018). But the efforts for the weight that it was higher in abnor-
mal perception group (Hawkins et al., 2018). In this study, the 
result partially matches with male and female adolescents, exclud-
ing obesity perception adolescents in males, are making a lot of 
efforts for weight control. 

Through this study we analyzed the correlation between each 
variable concerning normal-weight perception and obesity per-
ception based on the perceived thin, as a result, efforts for weight 
control were 0.7 times less in normal perceived males compared 
to males who perceived thin. Male obesity perceived and female 
normal and obesity perceived adolescents were trying to effort for 
weight control. Overall, this can be interpreted as demonstrative 
of the fact that the efforts for weight control were being made in 
the normal range. 

Sixty minutes of physical activity 1 day, 7 (5) days per 1 week, 
in males, normal and obesity perceived adolescents practicing 0.8 
times less physical activity. In perceived thin males and obese per-
ceived females and normal adolescents practiced 1.0 times more 
physical activity. In vigorous intense physical activity for more 
than 3 times per 1 week, in perceived normal males and females 
and perceived obese females practiced normally, but in perceived 
obese males were practicing less. In other words, males who per-
ceived themselves as obese were reluctant to engage in intense ex-
ercise for more than 3, 5, or 7 days per week, which further high-

lights the necessity for some kind of support or mediation in en-
couraging adolescents to participate in high-intensity physical ac-
tivity efficiently. Males who perceived themselves as normal, and 
males and females who perceived themselves as obese were seen to 
practice muscular strengthening activities more than 3 times per 
week, but females who perceived themselves as normal practiced 
less. It can be deduced from this that females who perceive them-
selves to be of normal weight are reluctant to do exercises like 
strength training as such exercises are assumed to increase muscle 
volume and change the outward body shape. Both males and fe-
males who perceived themselves as normal or obese practiced 
more regular physical activity, understanding the importance of 
physical activity for health. Adolescents’ stress and depression 
both decreased when they received more physical education, but 
in the case of female adolescents, physical activity in physical edu-
cation was practiced everyday life also had a negative impact (Da-
ly-Smith et al., 2018). Regular physical activity has a positive im-
pact on adolescent health, but female adolescents are reluctant to 
do intense physical activity or muscle strengthening exercises, and 
so ways to encourage their voluntary participation should be in-
vestigated. In terms of sedentary behavior, males and females who 
perceived themselves as normal and males who perceived them-
selves as obese exhibited more, but females who perceived them-
selves as obese exhibited less. Since adolescents in upper grades 
between 12 and 15 year-older who endure increasing class hours, 
sedentary time such as during school, after school, and at week-
ends (Harding et al., 2015) the practice of physical activity and 
the reduction of sedentary behavior are both known to positively 
impact the physical and mental health status of overweight and 
obese male adolescents (Bray et al., 2018). Ways of increasing ac-
tivity and reducing sedentary behavior should therefore be dis-
cussed for adolescents. 

Concerning reported perceptions of stress and experiences of 
depression, stress was high in female adolescents who had normal 
weight but perceived themselves as obese. A study which empha-
sized the importance of mental health surveyed, using psychoso-
cial approaches, overweight and obese children and adolescents 
over a 2-year period and presented evidence to demonstrate that 
the likelihood of becoming overweight or obese in adulthood was 
increased (Quek et al., 2017). Overall, this study compared to ad-
olescents who perceive themselves as thin, adolescents who see 
themselves as fat experience a lower quality of mental health 
(Whitehead et al., 2018). A study related to subjective body shape 
perception (Choi and Choi, 2016) showed that a group with men-
tal health issues made more efforts to lose weight (Chu et al., 
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2019) as well. In other words, the degree to which inappropriate 
body perception is increasing stress perception and experience of 
depression (Neumark-Sztainer et al., 2000) stands to support the 
importance of mental health promotion. With regards to subjec-
tive sleep fulfillment, females who perceived themselves as obese 
did not report satisfactory amounts of sleep. Continually insuffi-
cient sleep among adolescents can lead to harmful behavior for in-
appropriate health promotion (Bansil et al., 2011). In the United 
States, research showed the impact of abnormal sleep patterns on 
the mental health of 13- to 18-year-old adolescents (Zhang et al., 
2017). This evidence supports the result of this study that deci-
phered a relation between perceptions of abnormal weight and 
mental health. The National Youth Policy Institute (2010) re-
ported physical activity participation as being associated with 
subjective sleep satisfaction (Lang et al., 2019). Thus, appropriate 
methods should be suggested to improve the Korean adolescent 
lifestyle, which is limited in the education environment, in order 
to improve their sleeping patterns. 

In subjective happiness perception, males and females who per-
ceived themselves as normal felt happier and males and females 
who perceived themselves as obese males and females felt less hap-
py. In Scotland from 1990 to 2014, the subjective weight percep-
tion of 12- to 14-year-old male and female adolescents was almost 
negligible. But to compare adolescents perceived weight normally, 
confidence and happiness decreased in perceived overweight ado-
lescents (Whitehead et al., 2018). In Korea, compared to adoles-
cents perceived weight normally, happiness was lower in perceived 
overweight (OR, 0.889) and usual stress was 1.0 times higher 
(Kim et al., 2018). This result reaffirmed that obesity mispercep-
tion harms adolescent happiness and that normal and proper weight 
and body shape perception is important. Subjective health percep-
tion in males was 1.2 times higher in perceived normal and 1.9 
times higher in perceived obese. In females, it was 1.6 times high-
er in perceived normal and 2.1 times higher in perceived obese. 
This result explains that male and female normal perceived obesi-
ty appeared positively higher, which is similar to a research that 
adolescents’ BMI and body weight perception associated negative 
with body weight perception (Heshmat et al., 2015).

In conclusion, to analyze adolescent health behavior that per-
ceived normal weight is very important social-scientific approach 
to healthy growth. In other words, abnormally perceiving weight 
and body shape behavior harms adolescent physical and mental 
health, implying a need for health education and mediation. Thus, 
further studies should proceed to focus on appropriate efforts for 
weight control related to adolescent mental health promotion, the 

effects of reduction in depression and stress perception through 
physical activity (Witherspoon et al., 2013), and effective ways to 
improve sleep satisfaction, subjective health perception, and hap-
piness. In this respect, the results of this research verified the evi-
dence related to the health behavior of Korean normal-weight ad-
olescents as it was analyzed in KYRBWS, which is a resource that 
can represent the characteristics of Korean adolescents, and thus 
can be used as informative data for adolescent appropriate behav-
ior for the health promotion.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was re-
ported.

REFERENCES

Addo IY, Brener L, Asante AD, de Wit J. Socio-cultural beliefs about an 
ideal body size and implications for risk of excess weight gain after 
immigration: a study of Australian residents of sub-Saharan African 
ancestry. Ethn Health 2019;22:1-16.

Bansil P, Kuklina EV, Merritt RK, Paula W, Yoon PW. Associations be-
tween sleep disorders, sleep duration, quality of sleep, and hyperten-
sion: results from the National Health and Nutrition Examination 
Survey, 2005 to 2008. J Clin Hypertens (Greenwich) 2011;13:739-743.

Barlow SE, Bobra SR, Elliott MB, Brownson RC, Haire-Joshu D. Recogni-
tion of childhood overweight during health supervision visits: Does 
BMI help pediatricians? Obesity (Silver Spring) 2007;15:225-232.

Beauchamp MR, Puterman E, Lubans DR. Physical inactivity and mental 
health in late adolescence. JAMA Psychiatry 2018;75:543-544.

Bray I, Slater A, Lewis-Smith H, Bird E, Sabey A. Promoting positive body 
image and tackling overweight/obesity in children and adolescents: a 
combined health psychology and public health approach. Prev Med 
2018;116:219-221.

Bundy DAP, de Silva N, Horton S, Patton GC, Schultz L, Jamison DT; 
Disease Control Priorities-3 Child and Adolescent Health and Devel-
opment Authors Group. Investment in child and adolescent health 
and development: key messages from Disease Control Priorities, 3rd 
Edition. Lancet 2018;391:687-699.

Buscemi S, Marventano S, Castellano S, Nolfo F, Rametta S, Giorgianni G, 
Matalone M, Marranzano M, Mistretta A. Role of anthropometric fac-
tors, self-perception, and diet on weight misperception among young 
adolescents: a cross-sectional study. Eat Weight Disord 2018;23:107-
115.

Chaput JP, Dutil C. Lack of sleep as a contributor to obesity in adolescents: 



https://doi.org/10.12965/jer.1938535.266

Kim WK, et al.  •  Relationship between body shape perception and health behaviors

802    http://www.e-jer.org

impacts on eating and activity behaviors. Int J Behav Nutr Phys Act 
2016;13:103. 

Chiang JJ, Park H, Almeida DM, Bower JE, Cole SW, Irwin MR, McCreath 
H, Seeman TE, Fuligni AJ. Psychosocial stress and C-reactive protein 
from mid-adolescence to young adulthood. Health Psychol 2019;38: 
259-267.

Choi E, Choi I. The associations between body dissatisfaction, body figure, 
self-esteem, and depressed mood in adolescents in the United States 
and Korea: a moderated mediation analysis. J Adolesc 2016;53:249-
259.

Choi JS, Kim JS. Mediating effect of body image distortion on weight loss 
efforts in normal-weight and underweight Korean adolescent girls. J 
Sch Health 2017;87:217-224.

Chu TL, Martin SB, Petrie TA, Greenleaf C. Relations between sociocul-
tural pressures and weight control behavior among early adolescent 
boys. Psychol Schools 2019;56:163-175.

Daly-Smith A, McKenna J, Defeyter G, Manley A. A review of school-
based studies on the effect of acute physical activity on cognitive func-
tion in children and young people. In Meeusen R, Schaefer S, Tom-
porowski PD, Bailey R. Physical activity and educational achievement: 
insights from exercise neuroscience. New York: Routledge; 2018. p. 277-
302.

Dave D, Rashad I. Overweight status, self-perception, and suicidal behav-
iors among adolescents. Soc Sci Med 2009;68:1685-1691.

Doll HA, Petersen SE, Stewart-Brown SL. Obesity and physical and emo-
tional well-being: associations between body mass index, chronic ill-
ness, and the physical and mental components of the SF-36 question-
naire. Obes Res 2000;8:160-170.

Gaylis JB, Levy SS, Hong MY. Relationships between body weight per-
ception, body mass index, physical activity, and food choices in South-
ern California male and female adolescents. Int J Adolesc Youth 2019: 
1-12. https://doi.org/10.1080/02673843.2019.1614465.

Graf C, Rost SV, Koch B, Heinen S, Falkowski G, Dordel S, Bjarnason- 
Wehrens B, Sreeram N, Brockmeier K, Christ H, Predel HG. Data from 
the StEP TWO programme showing the effect on blood pressure and 
different parameters for obesity in overweight and obese primary 
school children. Cardiol Young 2005;15:291-298.

Griffiths LJ, Wolke D, Page AS, Horwood JP; ALSPAC Study Team. Obe-
sity and bullying: different effects for boys and girls. Arch Dis Child 
2006;91:121-125.

Hanlon EC, Dumin M, Pannain S. Sleep and obesity in children and ado-
lescents. Pediatr Clin North Am 2019;58:715-733.

Harding SK, Page AS, Falconer C, Cooper AR. Longitudinal changes in 
sedentary time and physical activity during adolescence. Int J Behav 
Nutr Phys Act 2015;12:44.

Hawkins DR, Kazmierski K, Hansen A, Reid C, Brown A, Opoku ST, 
Zhang J. Trends in weight loss efforts among US adolescents with 
overweight and obesity. JAMA Pediatr 2018;172:782-784.

Hayes JF, Balantekin KN, Altman M, Wilfley DE, Taylor CB, Williams J. 
Sleep patterns and quality are associated with severity of obesity and 
weight-related behaviors in adolescents with overweight and obesity. 
Child Obes 2018;14:11-17.

Heath M, Johnston A, Dohnt H, Short M, Gradisar M. The role of pre-sleep 
cognitions in adolescent sleep-onset problems. Sleep Med 2018;46:117-
121.

Heshmat R, Kelishadi R, Motamed-Gorji N, Motlagh ME, Ardalan G, Ari-
firad T, Rastad H, Asayesh H, Djalalinia S, Larijani B, Qorbani M. As-
sociation between body mass index and perceived weight status with 
self-rated health and life satisfaction in Iranian children and adoles-
cents: the CASPIAN-III study. Qual Life Res 2015;24:263-272.

Hoare E, Crooks N, Hayward J, Allender S, Strugnell C. Associations be-
tween combined overweight and obesity, lifestyle behavioural risk 
and quality of life among Australian regional school children: baseline 
findings of the Goulburn Valley health behaviours monitoring study. 
Health Qual Life Outcomes 2019;17:16.

Idema CL, Roth SE, Upchurch DM. Weight perception and perceived at-
tractiveness associated with self-rated health in young adults. Prev 
Med 2019;120:34-41.

Kim Y, Austin SB, Subramanian SV, Kawachi I. Body weight perception, 
disordered weight control behaviors, and depressive symptoms among 
Korean adults: The Korea National Health and Nutrition Examination 
Survey 2014. PLoS One 2018;13:e0198841.

Korean Centre for Disease Control and Prevention [Internet] Sejong (Ko-
rea): 2014 [cited 2018 Feb 10]. Available from: http://www.cdc.go.kr/
CDC/eng/main.jsp

Korea Centers for Disease Control and Prevention, Division of Chronic 
Disease Surveillance, Committee for the Development of Growth 
Standard for Korean Children and Adolescents; Korean Pediatric So-
ciety, Committee for School Health and Public Health Statistics. 2007 
Korean children and adolescents growth standard (commentary for 
the development of 2007 growth chart). Cheongju (Korea): Korea 
Centers for Disease Control and Prevention, Division of Chronic Dis-
ease Surveillance, 2007.

Korean Ministry of Education. School health examination sample survey 
results [Internet]. Sejong (Korea): Korean Ministry of Education;  2008-
2014 [cited 2018 Jan 7]. Available from: http://www.index.go.kr/potal/
stts/idxMain/selectPoSttsIdxSearch.do?idx_cd=2932&stts_cd=293203& 
clas_div=&idx_sys_cd=556&idx_clas_cd=1.

Lang C, Brand S, Colledge F, Ludyga S, Pühse U, Gerber M. Adolescents’ 
personal beliefs about sufficient physical activity are more closely re-

http://www.index.go.kr/potal/stts/idxMain/selectPoSttsIdxSearch.do?idx_cd=2932&stts_cd=293203&clas_div=&idx_sys_cd=556&idx_clas_cd=1
http://www.index.go.kr/potal/stts/idxMain/selectPoSttsIdxSearch.do?idx_cd=2932&stts_cd=293203&clas_div=&idx_sys_cd=556&idx_clas_cd=1
http://www.index.go.kr/potal/stts/idxMain/selectPoSttsIdxSearch.do?idx_cd=2932&stts_cd=293203&clas_div=&idx_sys_cd=556&idx_clas_cd=1


http://www.e-jer.org    803https://doi.org/10.12965/jer.1938535.266

Kim WK, et al.  •  Relationship between body shape perception and health behaviors

lated to sleep and psychological functioning than self-reported physi-
cal activity: A prospective study. J Sport Health Sci 2019;8:280-288. 

Lau JD, Au LY, Chao E, Elbaar L, Tse R. The Association of grandparent 
care with childhood overweight and obesity in Chinese American 
families. Child Obes 2019;15:14-20.

Ministry of Health and Welfare [Internet]. Sejong (Korea): Ministry of 
Health and Welfare; 2014; [cited 2018 Feb 9]. Available from: http://
www.mohw.go.kr/react/index.jsp.

National Youth Policy Institute [Internet]. Sejong (Korea): National Youth 
Policy Institute; 2010 [cited 2018 Feb 10]. Available from: https://www.
nypi.re.kr.

NCD Risk Factor Collaboration (NCD-RisC). Trends in adult body-mass 
index in 200 countries from 1975 to 2014: a pooled analysis of 1698 
population-based measurement studies with 19·2 million participants. 
Lancet 2016;387:1377-1396.

Neumark-Sztainer D, Story M, Hannan PJ, Beuhring T, Resnick MD. Dis-
ordered eating among adolescents: associations with sexual/physical 
abuse and other familial/psychosocial factors. Int J Eat Disord 2000;28: 
249-258.

Quek YH, Tam WWS, Zhang MWB, Ho RCM. Exploring the association 
between childhood and adolescent obesity and depression: a meta- 
analysis. Obes Rev 2017;18:742-754. 

Rey O, Vallier JM, Nicol C, Mercier CS, Maïano C. Effects of combined 
vigorous interval training program and diet on body composition, 
physical fitness, and physical self-perceptions among obese adoles-
cent boys and girls. Pediatr Exerc Sci 2017;29:73-83.

Science and Technology [Internet]. Sejong (Korea): Science and Technolo-
gy; 2008 [cited 2018 Jan 7]. Available from: https://www.moe.go.kr.

Song Y, Agardh A, Ma J, Li L, Lei Y, Stafford RS, Prochaska JJ. National 
trends in stunting, thinness and overweight among Chinese school-
aged children, 1985-2014. Int J Obes (Lond) 2019;43:402-411. 

Steadman L, Coles KM, Myers LW. Adolescent depression. Pediatr Nurs 
2018;44:308.

Sutaria S, Devakumar D, Yasuda SS, Das S, Saxena S. Is obesity associated 

with depression in children? Systematic review and meta-analysis. 
Arch Dis Child 2019;104:64-74. 

Viner RM, Haines MM, Taylor SJ, Head J, Booy R, Stansfeld S. Body mass, 
weight control behaviours, weight perception and emotional well be-
ing in a multiethnic sample of early adolescents. Int J Obes (Lond) 
2006;30:1514-1521.

Watson NF, Martin JL, Wise MS, Carden KA, Kirsch DB, Kristo DA, Mal-
hotra RK, Olson EJ, Ramar K, Rosen IM, Rowley JA, Weaver TE, 
Chervin RD; American Academy of Sleep Medicine Board of Direc-
tors. Delaying middle school and high school start times promotes 
student health and performance: An American Academy of Sleep 
Medicine Position Statement. J Clin Sleep Med 2017;13:623-625.

Welfare and Family Affairs [Internet] Sejong (Korea): 2017 [cited 2018 Feb 
10]. Available from: https://www.mohw.go.kr/eng/

Whitehead R, Berg C, Cosma A, Gobina I, Keane E, Neville F, Ojala K, 
Kelly C. Trends in adolescent overweight perception and its associa-
tion with psychosomatic health 2002-2014: evidence from 33 coun-
tries. J Adolesc Health 2017;60:204-211.

Whitehead RD, Cosma A, Cecil J, Currie C, Currie D, Neville F, Inchley J. 
Trends in the perceived body size of adolescent males and females in 
Scotland, 1990-2014: changing associations with mental well-being. Int 
J Public Health 2018;63:69-80.

Witherspoon D, Latta L, Wang Y, Black MM. Do depression, self-esteem, 
body-esteem, and eating attitudes vary by BMI among African Amer-
ican adolescents? J Pediatr Psychol 2013;38:1112-1120.

World Health Organization. Global strategy on diet, physical activity and 
health. Geneva (Switzerland): World Health Organization; 2004.

Yayan EH, Çelebioğlu A. Effect of an obesogenic environment and health 
behaviour-related social support on body mass index and body image 
of adolescents. Glob Health Promot 2018;25:33-42. 

Zhang J, Paksarian D, Lamers F, Hickie IB, He J, Merikangas KR. Sleep 
patterns and mental health correlates in US adolescents. J Pediatr 
2017;182:137-143.


