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Purpose: This study was conducted to examine factors associated with obesity among Korean adolescents. Methods: The
participants were 436 Korean adolescents aged 12~18 years who took part in the seventh Korea National Health and Nutrition
2
Examination Survey (2016). The data were analyzed by descriptive statistics, the x test, one-way analysis of variance, and
multinomial logistic regression using complex sample analysis. Results: Among the participants, 9.7% were classified as being
obese, and 11.9% as being overweight. Several health parameters, including systolic blood pressure, diastolic blood pressure,
waist circumference, and triglyceride, fasting blood sugar, and alanine aminotransferase levels, varied according to obesity.
Distorted perceptions of body shape showed a significant negative association with overweight, and carbohydrate intake was
negatively associated with obesity. Conclusion: These findings indicate that obesity in Korean adolescents was associated with
lifestyle and health parameters. Therefore, intervention programs for obese or overweight adolescents should focus on
preventing them from developing health problems.
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The prevalence of obesity in Korea has gradually increased
from 1.4% of adolescents in 1981 [1] to 11.7% of elementary,
middle, and high school students in 2010, and further to 12.9%
in 2014 [2]. As adolescence is a time when major psychological
changes take place, in addition to physical growth, obesity has
a great influence on school adaptation or academic achievement, as well as on physical health [3]. Furthermore, adolescents sometimes think they are more overweight or obese
than their actual physical state due to an excessive obsession
with their body and appearance [4]. Therefore, adolescents
should be encouraged to achieve physical growth and psychological developmental tasks through the prevention and
management of adolescent obesity in order to help them become healthy adults.
Obesity is a state of excessive fat accumulation. As directly
measuring body fat to diagnose obesity is complex and costly,
obesity is generally categorized using body mass index (BMI),
a value calculated by dividing body weight measured in kilo2
grams by the square of height measured in meters (kg/m ).
Adults in the Asia-Pacific Region are considered to be obese
when their BMI is 25 kg/m2 or more, overweight when their
2
2
BMI is 23 kg/m or more and less than 25 kg/m , and normal
2
2
when their BMI is 18.5 kg/m or more and less than 23 kg/m
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[5]. In particular, since the height and weight of children and
adolescents continuously change during their growth and development, BMI percentiles according to age and sex are used
to diagnose obesity for children and adolescents aged between 2 years and 20 years. They are classified as obese at
greater than or equal to the 95th percentile, overweight at
greater than or equal to the 85th percentile and less than the
95th percentile, and normal at greater than or equal to 5th percentile and less than the 85th percentile [6].
Obesity occurs due to genetic and environmental factors,
although genetic or endocrine disorders are implicated in rare
cases, and it is known that sociodemographic characteristics,
such as sex, age, and socioeconomic status, and lifestyle factors, such as nutrient intake, activity levels, and sleep, show
complex associations with obesity [6,7]. A recent study conducted on Korean adolescents reported that the risk of obesity
was higher in male adolescents than in female adolescents
[8,9], as adolescents became older [8], and in adolescents with
a lower family income [8,9].
The environmental factors of obesity, dietary habits, and
physical activity are the greatest contributors to obesity [10],
and obesity is associated with unhealthy dietary habits such
as skipping meals, binge eating, fast food consumption, and a
high intake of fat [11]. Korean obese adolescents consume an
excessive amount of nutrients such as fat, cholesterol, and sodium, and experience difficulties in limiting their intake of
high-calorie junk foods [12]. Obesity occurs as fat accumulates on the body when energy consumption is smaller than
physical activity. Therefore, the risk of obesity is high when a
person engages in small amounts of physical activity and sits
for long hours [13]. In previous studies, the risk of obesity in
adolescents became higher as adolescents spent longer times
sitting and playing games [9]. Furthermore, insufficient sleep
decreases insulin sensitivity and increases glucose tolerance,
which hampers glucose metabolism, reduces levels of leptin
(a hormone that causes satiety), and increases levels of ghrelin
(an appetite-stimulating hormone) [14]. Hence, it has been reported that less sleep increases the risk of adolescents' becoming obese [9].
Obesity is accompanied by various health problems that
are generally considered to be adult diseases, such as type 2
diabetes, dyslipidemia, obstructive sleep apnea, nonalcoholic
fatty liver disease, and hypertension [15,16]. In particular, insulin resistance, with concomitant reductions in insulin function, can cause metabolic syndrome, which increases the risk
of hypertension, dyslipidemia, and hyperglycemia; these conditions are in turn linked to cardiovascular disease [5]. Experts
have encouraged overweight adolescents with a BMI at or
above the 85th percentile and below the 95th percentile to undergo testing for blood lipid levels and fasting blood sugar,
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hemoglobin A1c (HbA1c), and liver enzyme levels if blood
lipid levels are elevated or if adolescents have a family history
of hypertension, smoking, and obesity. Obese adolescents
with a BMI at or above the 95th percentile are encouraged to
undergo testing for blood lipid, fasting blood sugar, HbA1c,
and liver enzyme levels even if they have no risk factors because the health problems that accompany obesity in adolescents continue into adulthood [6].
Measures such as stress control, dietary improvements,
and increases in physical activity have been suggested to manage obesity in adolescents [17], but the effects of these interventions remain controversial. Furthermore, although studies
have investigated the consequences of obesity in adolescents,
there are limitations in generalizing and quantifying the results of these studies due to the use of convenience sampling
in limited geographical regions or self-reported data. Therefore, these issues should be approached by using data extracted through systematic sampling across the nation instead
of convenience sampling, dividing participants according to
obesity and overweight defined by BMI percentiles according
to age and sex, and analyzing directly-measured physical parameters and the results of clinical laboratory tests, as well as
self-reported information.
As such, this study aimed to investigate whether obesity
among Korean adolescents was associated with sociodemographic characteristics, lifestyle factors, and health parameters
using raw data from the first year of the seventh Korea National
Health and Nutrition Examination Survey (KNHANES, 2016)
and to analyze the factors that influenced obesity in adolescents, with the goal of using these results as a basis for establishing intervention strategies to prevent and manage obesity
in adolescents.
The purpose of this study was to examine the associations
of obesity among Korean adolescents with sociodemographic
characteristics, lifestyle factors, and health parameters, and to
analyze the factors that influenced obesity in adolescents using the raw data of the first year of the seventh KNHANES.
The specific purposes are summarized as follows.
 To investigate the associations of obesity among Korean
adolescents with sociodemographic characteristics, lifestyle factors, and health parameters
 To analyze the factors that influenced obesity in adolescents

METHODS
1. Design
This study utilized a descriptive survey design to investigate the associations of obesity among Korean adolescents
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with sociodemographic characteristics, lifestyle factors, and
health parameters, and to analyze the factors that influenced
obesity in adolescents using the raw data from the first year of
the seventh KNHANES.

2. Subjects
This study analyzed the raw data from the first year of the
seventh KNHANES (2016). The KNHANES is a regularlyconducted survey that investigates levels of health, health behavior, and food and nutrient intake throughout the nation
based on Article 16 of the National Health Promotion Act,
which was enacted in 1995. For the first year of the seventh
KNHANES, the nation was divided into 192 survey districts,
and 23 sample households per district were selected using
systematic sampling. The survey was then conducted among
household members aged 1 year or older as subjects [18]. In
the first year of the seventh KNHANES, 8,150 people from
3,513 households participated. The present study included
436 participants aged between 12 and 18 years whose height
and weight were measured. Underweight participants were
excluded.

3. Instruments
1) Obesity
Obesity was classified using measurements of height and
2
weight. BMI (kg/m ) was calculated using height in meters
measured by an anthropometer (Seca 225, Seca, Germany)
and weight in kilograms measured using a scale (GL-6000-20,
G-tech, Korea), and the subjects were classified as obese if they
were at or above the 95th BMI percentile according to age and
sex, as overweight if they were at or above the 85th percentile
and below the 95th percentile, and as being of normal weight
if they were at or above the 5th percentile and below the 85th
percentile [5,19].
2) Sociodemographic characteristics
Sociodemographic characteristics were investigated in
terms of age, sex, place of residence, household income, and
self-rated body shape, based on a previous study that reported that sex [8,9], age [8], socioeconomic status [8,9], and
self-perceptions of obesity [4] were associated with obesity.
As for place of residence, those who lived in a neighborhoodlevel administrative unit (dong) were classified as living in an
urban area, while the administrative units of towns (eup) and
townships (myeon) were considered rural areas. Household
income was classified as high (>3 million KRW), middle-high
(>2 million KRW, ≤3 million KRW), middle-low (>1 million
KRW, ≤2 million KRW), or low (≤1 million KRW). Self-rated
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body shape was classified as very slim, slightly slim, average,
slightly fat, and very fat. Distorted perceptions of body shape
were investigated by discrepancies between self-rated body
shape and the BMI-based categorization. More specifically, cases
in which subjects with a normal weight perceived themselves
as average, overweight subjects perceived themselves as slightly fat, and obese subjects perceived themselves as very fat were
considered to indicate no distortion, while all other cases were
considered to indicate a distorted perception of body shape.
3) Lifestyle factors
Based on a previous study showing that obesity was associated with nutrient intake [8,12], physical activity [6,9], and
sleep [9,14,20], lifestyle factors were investigated using data
on nutrient intake, physical activity, sleep, and efforts to control weight. Nutrient intake was analyzed in terms of calorie,
protein, fat, and carbohydrate intake calculated through an
analysis of the foods eaten on the day before the investigation
using the 24-hour recall method. Physical activity was analyzed based on self-reported daily high-intensity exercise or
leisure activity time, moderate-intensity exercise or leisure activity time, and sitting or lying time. The average reported
daily sleeping time on weekdays and weekends was used to
analyze sleep. Lastly, efforts to control weight were classified
as efforts to reduce weight, efforts to maintain weight, efforts
to gain weight, and no efforts to control weight over the previous year.
4) Health parameters
Based on the results of previous research [6,21], the following health parameters were analyzed: systolic blood pressure,
diastolic blood pressure, waist circumference, total cholesterol and triglyceride levels (blood lipid levels), fasting blood
sugar and HbA1c levels, and aspartate aminotransferase (AST)
and alanine aminotransferase (ALT) levels (liver enzyme levels). For blood pressure, a nurse certified by the Korean Society of Hypertension took 3 measurements, and the average of
the second and third measurements was used. The nurse had
the subject rest in a seated position for about 5 minutes, and
then measured the subject's blood pressure using a mercury
sphygmomanometer (Baum 0850, W.A. Baum, USA). For
waist circumference, a nurse or a health-related major wrapped a measuring tape (Seca 200, Seca, German) around the
midpoint between the lower part of the last rib and the upper
part of iliac crest on the same side of the subject and measured
the value when the subject breathed out. Blood lipid, fasting
blood sugar, HbA1c, and liver enzyme levels were analyzed
through clinical chemical test results using blood samples extracted from subjects who were instructed to fast after dinner
on the day before the test.
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4. Data Collection
Approval (CUIRB-2018-0010) was obtained from the Institutional Review Board (IRB) of D university, and then the
raw data from the first year of the seventh KNHANES was
downloaded after entering the appropriate user information
on the homepage of the KNHANES of the Korea Centers for
Disease Control and Prevention. The first year of the seventh
KNHANES was conducted without IRB approval, since it belonged to the category of research conducted by the nation for
the purpose of public welfare according to Article 2, Subparagraph 1 of the Bioethics and Safety Act and Article 2, Paragraph 2, Subparagraph 1 of the Enforcement Regulation of the
Act. The first year of the seventh KNHANES was conducted
between January and December 2016 by the Ministry of
Health and Welfare and the Korea Centers for Disease Control
and Prevention. The health survey and check-up investigations were conducted in mobile check-up vehicles through interviews, and direct measurements and nutrition surveys
were conducted through interviews administered by a nutrition researcher who visited the subjects' household 1 week
later. The Korea Centers for Disease Control and Prevention
provided only de-identified data to prevent the estimation of
personal information, in compliance with the Personal Information Protection Act and the Statistics Act.

of normal weight, 9.5%(n=37) to be underweight, 11.9% (n=
54) to be overweight, and 9.7%(n=46) to be obese. A total of
436 adolescents were analyzed after excluding underweight
subjects as part of the study design.

2. Differences in Obesity in Adolescents according to
Sociodemographic Characteristics
There were no significant differences in age, sex, place of
residence, and household income among the normal-weight,
overweight and obese groups, but self-rated body shape and
distorted perceptions of body shape showed significant differences (Table 1).
In terms of self-rated body shape, 5.1%, 24.9%, 53.8%,
15.9%, and 0.3% of the normal-weight group perceived themselves to be very slim, slightly slim, average, slightly fat, and
very fat, respectively. In contrast, 2.4%, 88.1%, and 9.5% of the
overweight group perceived themselves to be average, slightly fat, and very fat, respectively, and 1.3%, 56.4%, and 42.3% of
the obese group perceived themselves to be average, slightly
fat and very fat, respectively (x2=39.50, p<.001). Distorted
perceptions of body shape were found in 46.2% of the normal-weight group, 11.9% of the overweight group, and 57.7%
of the obese group (x2=13.33, p <.001).

3. Difference in Obesity in Adolescents according to
Lifestyle Factors

5. Data Analysis
As the KNHANES is recommended to be extracted using
2-phase stratified cluster sampling and analyzed in a way that
reflects the complex sample design [18], weights, stratification
variables, and clustering variables, which are complex sample
design factors, were designated and analyzed using SPSS version 25.0 (IBM Corp., Armonk, NY, USA).
Obesity status in adolescents was presented using descriptive statistics, and the associations of obesity with sociodemographic characteristics, lifestyle factors, and health parame2
ters were analyzed using the Rao-Scott x test and one-way
analysis of variance considering the complex sample design.
To identify associations of obesity status in adolescents with
sociodemographic characteristics and lifestyle factor-related
variables, multinomial logistic regression analysis was used,
and the results are presented as odds ratios (ORs) and 95%
confidence intervals (CIs).

RESULTS
1. Obesity Status of Adolescents
Of the adolescent subjects, 68.9%(n=336) were found to be
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No significant differences among the groups were found in
the daily energy intake of proteins, fats, and carbohydrates;
daily high-intensity exercise or leisure activity time, moderate-intensity or leisure activity time, and sitting or lying time;
or sleeping hours on weekdays and weekends. However, efforts to control weight showed significant differences (Table 2).
In the normal-weight group, 28.3%, 23.4%, and 10.6% of
participants made efforts to lose, maintain, and gain weight,
respectively. In the overweight group, 71.2% and 17.5% of the
participants made efforts to lose and maintain weight, respectively, as did 45.4% and 28.6% of the obese group, re2
spectively (x =99.63, p<.001).

4. Differences in Obesity in Adolescents according to
Health Parameters
No significant differences were found in total cholesterol,
HbA1c, and AST among the normal-weight, overweight and
obese groups, but systolic blood pressure, diastolic blood pressure, waist circumference, and triglyceride, fasting blood sugar, and ALT levels showed significant differences (Table 3).
The average systolic blood pressure in the normal-weight
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Table 1. Obesity in Adolescents according to Demographic Characteristics

Characteristics

Categories

Age (year)

(N=436)

Normal
(n=336)

Overweight
(n=54)

Obesity
(n=46)

Total
(N=436)

n (%)* or
M±SD

n (%)* or
M±SD

n (%)* or
M±SD

n (%)* or
M±SD

15.19±0.11

15.15±0.27

15.11±0.31

F or
Rao-Scott x2

p

15.17±0.09

0.03

.966

Sex

Male
Female

168 (50.7)
168 (49.3)

35 (62.1)
19 (37.9)

24 (52.4)
22 (47.6)

227 (52.4)
209 (47.6)

1.03

.358

Place of residence

Urban
Rural

292 (89.2)
44 (10.8)

47 (87.5)
7 (12.5)

37 (82.7)
9 (17.3)

376 (88.2)
60 (11.8)

0.89

.411

Household income

Low
Middle-low
Middle-high
High

32 (11.9)
79 (23.7)
110 (33.0)
115 (31.4)

4 (11.8)
11 (21.4)
21 (39.6)
18 (27.2)

9 (19.6)
15 (34.1)
9 (19.4)
13 (26.9)

45 (12.7)
105 (24.5)
140 (32.4)
146 (30.4)

1.02

.408

Self-rated body
†
shape

Very slim
Slightly slim
Average
Slightly fat
Very fat

16 (5.1)
89 (24.9)
177 (53.8)
51 (15.9)
1 (0.3)

0 (0.0)
0 (0.0)
2 (2.4)
43 (88.1)
7 (9.5)

0 (0.0)
0 (0.0)
1 (1.3)
24 (56.4)
21 (42.3)

16 (3.9)
89 (19.0)
180 (41.5)
118 (29.5)
29 (6.1)

39.50

＜.001

Distorted perception
of body shape†

No
Yes

177 (53.8)
157 (46.2)

43 (88.1)
9 (11.9)

21 (42.3)
25 (57.7)

241 (57.0)
191 (43.0)

13.33

＜.001

*Weighted %; †Missing data were not included in the values.

Table 2. Obesity in Adolescents according to Lifestyle Factors

Characteristics

Calories (Kcal/day)

Normal
(n=336)
n (%)* or
M±SD

(N=436)

Overweight
(n=54)

Obesity
(n=46)

n (%)* or M±SD n (%)* or M±SD

2,151.70±54.32 2,236.39±118.68

2,079.31±128.18

Total
(N=436)
n (%)* or
M±SD
2155.03±48.35

F or
Rao-Scott x2

p

0.39

.681

Proteins (g/day)

80.65±2.75

78.45±4.95

79.93±6.07

80.28±2.37

0.08

.922

Fats (g/day)

62.50±2.26

66.29±4.54

68.80±7.80

63.67±2.13

0.54

.583

309.66±7.40

319.02±20.13

271.90±15.43

306.83±6.68

2.78

.066

VAT (min/day)

56.10±4.24

61.01±9.62

48.86±7.26

55.62±3.61

0.60

.553

MAT (min/day)

46.29±4.03

50.11±5.97

40.80±6.15

46.16±3.06

0.60

.552

Sitting or lying time (hr/day)

10.75±0.19

10.52±0.50

10.60±0.64

10.70±0.16

0.10

.902

Sleeping hours on weekdays (hr/day)

7.01±0.08

7.25±0.19

7.02±0.24

7.04±0.07

0.71

.494

Sleeping hours on weekends (hr/day)

8.83±0.12

8.66±0.20

8.58±0.21

8.78±0.09

0.59

.557

35 (71.2)
11 (17.5)

22 (45.4)
14 (28.6)

99.63

＜.001

6 (11.3)

10 (26.0)

Carbohydrates (g/day)

Efforts to
control
weight†

Efforts to lose weight
Efforts to maintain weight
Efforts to gain weight
No efforts

89 (28.3)
76 (23.4)
37 (10.6)
132 (37.7)

146 (35.6)
101 (23.2)
37 (8.1)
148 (33.1)

†

*Weighted %; Missing data were not included in the values; VAT=Vigorous activity time; MAT=Moderate activity time.

group was 108.14 mmHg, in contrast to 113.19 mmHg and
120.40 mmHg in the overweight and obese groups, respectively, which was a significant difference (F=24.15, p<.001).
Diastolic blood pressure also showed a significant difference
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among the groups, with values of 67.47 mmHg, 70.16 mmHg,
and 72.55 mmHg in the normal-weight, overweight, and obese
groups, respectively (F=7.17, p=.001). Waist circumference also showed significant differences among the groups, with val-
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tions of body shape were input alone. In a multinomial logistic regression analysis including distorted perceptions of
body shape and carbohydrate intake, distorted perceptions of
body shape were found to be a factor influencing overweight
(OR=0.15, p<.001), while carbohydrate intake was found to
influence obesity (OR=0.97, p =.028) (Table 4). In other words,
adolescents who perceived their weight in a distorted way
were 0.15 times less likely to be overweight than adolescents
who did not (95% CI, 0.07~0.34) and as carbohydrate intake
increased by every 10 g, obesity was found to decrease by 0.97
times (95% CI, 0.94~0.99).

ues of 68.72 cm, 83.12 cm, and 89.64 cm in the normal weight,
overweight, and obese groups, respectively (F=177.76, p<.001).
Triglyceride levels varied significantly among the groups, with
values of 81.39 mg/dL, 96.92 mg/dL, and 108.62 mg/dL in the
normal-weight, overweight, and obese groups, respectively
(F=6.57, p=.002). Fasting blood sugar also varied among the
groups, with levels of 90.84 mg/dL, 92.94 mg/dL, and 94.81
mg/dL in the normal-weight, overweight, and obese groups,
respectively (F=3.15, p =.047). Lastly, ALT also showed significant differences among the groups, with levels of 13.17 IU/L,
19.31 IU/L and 31.62 IU/L in the normal-weight, overweight,
and obese groups, respectively (F=12.03, p <.001).

DISCUSSION

5. Factors Influencing Obesity in Adolescents
To analyze the sociodemographic characteristics and lifestyle factors related to obesity in adolescents, multinomial logistic regression was conducted, including all variables that
showed a significance level of≤.20 in the simple logistic regression [22]. Since distorted perceptions of body shape were
defined on the basis of self-rated body shape, meaning that
those 2 variables were highly correlated, distorted percep-

The present study examined associations of obesity among
Korean adolescents with sociodemographic characteristics,
lifestyle factors, and health parameters, and to analyze the factors that influenced obesity in adolescents using the raw data
from the first year of the seventh KNHANES. Overall, 9.7%
and 11.9% of the subjects were found to be obese and overweight, respectively. This shows that 1 out of 5 Korean adolescents is overweight or above and 1 out of 10 Korean adoles-

Table 3. Health Parameters of Adolescents according to Obesity

(N=436)

Normal
(n=336)

Overweight
(n=54)

Obesity
(n=46)

Total
(N=436)

n (%)* or M±SD

n (%)* or M±SD

n (%)* or M±SD

n (%)* or M±SD

SBP (mmHg)

108.14±0.62

113.19±1.44

120.40±1.81

110.11±0.61

24.15

＜.001

DBP (mmHg)

67.47±0.47

70.16±0.86

72.55±1.64

68.37±0.43

7.17

.001

WC (cm)

68.72±0.37

83.12±0.97

89.64±1.31

72.86±0.48

177.76

＜.001

TC (mg/dL)

161.92±1.77

167.84±4.33

166.51±4.56

163.19±1.54

1.06

.351

TG (mg/dL)

81.39±2.88

96.92±8.06

108.62±7.91

86.38±2.89

6.57

.002

FBS (mg/dL)

90.84±0.40

92.94±1.14

94.81±2.07

91.55±0.36

3.15

.047

HbA1c (%)

5.33±0.02

5.36±0.05

5.45±0.06

5.35±0.02

2.31

.104

AST (IU/L)

17.88±0.38

18.61±0.73

22.90±2.07

18.52±0.42

3.00

.054

ALT (IU/L)

13.17±0.81

19.31±1.74

31.62±4.85

15.98±0.98

12.03

＜.001

Characteristics

F

p

*Weighted %; SBP=Systolic blood pressure; DBP=Diastolic blood pressure; WC=Waist circumference; TC=Total cholesterol; TG=Triglyceride;
FBS=Fasting blood sugar; AST=Aspartate aminotransferase; ALT=Alanine aminotransferase.

Table 4. Factors Influencing Overweight and Obesity in Adolescents
Variables
Demographic
Lifestyle

Categories
Distorted perception
about body shape
Carbohydrates (10 g/day)

No
Yes

(N=436)
Overweight

OR

95% CI

1.00
0.15

0.07~0.34

1.01

0.99~1.04

Obesity
p

OR

95% CI

p

＜.001

1.00
1.73

0.88~3.40

.166

.271

0.97

0.94~0.99

.028

OR=Odds ratio; CI=Confidence interval.
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cents is obese.
Unlike the results of previous studies [8,9], in which the
prevalence of obesity varied according to sex, age, and families' socioeconomic level, no significant differences were found
in this study in age, sex, place of residence, or household
income among the normal-weight, overweight, and obese
groups. In the overweight group, 62.1% and 37.9% of the participants were male and female, respectively, while the sex
distribution was more similar in the obese group, with proportions of 52.4% and 47.6% for male and female participants,
respectively. However, a statistically significant association
between obesity and sex was not found. The discrepancy between our results and those of previous research that used national-level data likely due to differences over time between
2013 and 2016, as well as differences in the subjects themselves and obesity classification standards. The study of Lee
and Yi [9] was conducted on middle school students, and the
study of Im et al. [8] classified adolescents with a ≥BMI 25
2
kg/m as obese.
In this study, self-rated body shape and distorted perceptions of body shape showed significant variation among the
normal-weight, overweight, and obese groups, and 43.0% of
all subjects had distorted perceptions of their body shape.
This rate is more than twice as high than the rate reported in a
previous study [4] that analyzed data from the 2005 KNHA
NES and found that 18.4% of adolescents had distorted perceptions of their body shape; this discrepancy shows that it
has become significantly more common over the last 10 years
for adolescents to have distorted perceptions of their body
shape. Adolescents' distorted perceptions of their body shape
may become more common due to the tendency in the adolescent period for an increasing interest in one's body and appearance and desire for social recognition; as such, adolescents may be obsessed with themselves or look at themselves
with a critical eye [23]. A social atmosphere that places paramount importance on appearance and the influence of the
mass media, which promote a slim body as the standard of
beauty, hinder adolescents' healthy perceptions of their body
shape. In particular, in this study, 15.9% and 0.3% of normal-weight participants perceived themselves as slightly fat
and very fat, respectively, and 9.5% of the overweight group
perceived themselves as very fat. In a previous study [4], female students who perceived themselves as fat, but were not
actually obese, were 4.98 times more likely to experience depression than other female students without such perceptions, showing that perceptions of body shape were associated with mental health. Therefore, adolescents' perceptions
of their body shape should be investigated, and they should
receive help to perceive themselves correctly, without distortions in their body image.
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No significant differences in nutrient intake or physical activity were found among the normal-weight, overweight, and
obese groups. Daily high-intensity exercise or leisure activity
time was 56.10 minutes, 61.01 minutes, and 48.86 minutes in the
normal-weight, overweight, and obese groups, respectively.
Daily mid-intensity exercise or leisure activity time was 46.29
minutes, 50.11 minutes, and 40.80 minutes in the normalweight, overweight, and obese groups, respectively, which
was not a significant difference. However, the standard deviation of nutrient intake and physical activity in the obese group
was large, indicating that there were large differences within
that group. Adolescents' daily necessary and recommended
protein intake amounts according to the Dietary Reference
Intakes for Koreans are 40~50 g and 50~65 g [24], respectively,
and the protein intake amount of all groups was about 80 g, or
double the necessary intake amount. Protein intake is recommended [23] for adolescents in the stage of growth, and sufficient intake is encouraged for growth. However, placing a
heavy emphasis on this guideline can lead to excessive intake.
In a previous study on children and adolescents [12], protein
intake in both the normal-weight and obese groups was higher than the recommended amount, similarly to this study,
while fiber intake was lower than recommended. Therefore,
more precise education and instruction should be provided to
promote healthy nutrient intake among adolescents.
There were no significant differences in sitting and lying
time or sleeping hours among the normal-weight, overweight,
and obese groups. As the daily life of adolescents is similar,
without meaningful individual differences in an education
system that focuses only on college entrance exams, it is unsurprising that their activity and sleep patterns were similar.
Furthermore, the difference between sleeping hours on weekdays and weekends among all 3 groups was on average 1.5
hours, which shows that participants tended to have a different sleep pattern on weekends, when school is not in session,
in comparison to that on weekdays. Short sleeping time increases the likelihood of obesity [14]. However, irregular sleeping patterns, in which the specific times of going to bed and
waking vary and/or sleeping time changes, such as from
short to long or from long to short, are also associated with
obesity [20]. In other words, irregular sleep patterns in schoolage children and adolescents and excessive sleep on weekends have been reported to be associated with the excessive
accumulation of fat cells [20]. Therefore, changes in sleep patterns should be measured, rather than simple sleeping time,
and further research should investigate possible correlations
between obesity in adolescents and changes in their sleeping
schedule through the observation of sleep patterns for a certain period of time or by having research subjects make a sleep
daily log.
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In this study, efforts to control weight were significantly
different among the normal-weight, overweight, and obese
groups. In particular, 71.2% of overweight participants made
efforts to lose weight, while only 45.4% of obese participants
did so. In other words, despite the desperate need for efforts
to control weight in obese adolescents, they made fewer efforts to do so than overweight adolescents. Adolescent obesity
is highly likely to develop into adult obesity or severe obesity
[25]. For this reason, measures should be prepared to motivate
obese adolescents to keep making efforts to lose weight. Developing and executing an effective weight loss program to prevent obesity may also be effective, since many overweight
adolescents reported making efforts to lose weight. Furthermore, 28.3% of the normal-weight group stated that they had
tried to lose weight, which is associated with the result that
16.2% of the normal-weight group perceived themselves as
fat. Distorted perceptions of body shape can lead to undesirable efforts to lose weight, such as inappropriate meals or exercise, which can have a negative effect on health. Therefore,
adolescents should be educated and guided to have positive
perceptions of their bodies in order to prevent them from
making ill-advised efforts to lose weight.
To investigate whether obesity in adolescents was associated with health parameters, bodily measures and blood test
measures were analyzed. Systolic blood pressure, diastolic
blood pressure, waist circumference, and triglyceride, fasting
blood sugar, and ALT levels were found to be higher in the
overweight and obese groups. Metabolic syndrome, which
combines hypertension, dyslipidemia, and hyperglycemia, is
reported to be associated with obesity [5], and a previous study
[21] conducted on children and adolescents who participated
in a nutrition camp reported that 36.4% of obese adolescents
met the diagnostic criteria for metabolic syndrome (3 or more
of the following items: waist circumference at or above the
90th percentile, triglycerides≥150 mg/dL, high-density lipoprotein cholesterol <40 mg/dL, systolic blood pressure≥
130 mmHg, diastolic blood pressure≥85 mmHg, and fasting
blood sugar≥100 mg/dL) and 59.1% of them met at least 1 of
the diagnostic criteria. This study, which used a national-level
sample, yielded results that agreed with the previous study.
In particular, it is notable that bodily measures and blood test
measures were high in both overweight and obese adolescents. Therefore, it is recommended to examine the blood lipid levels of overweight adolescents, as well as obese adolescents, and to manage any associated health problems promptly [6]. A previous study [21] emphasized that intensive management is needed for overweight and obese adolescents before metabolic syndrome and cardiovascular disease develop
because their insulin resistance is higher than that of normal
adolescents, even if they do not have metabolic syndrome.
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The multinomial logistic regression analysis to investigate
the sociodemographic characteristics and lifestyle factors that
were associated with obesity in adolescents showed that distorted perceptions of body shape and carbohydrate intake influenced overweight and obesity, respectively. The risk of
overweight among adolescents who had distorted perceptions of their body shape was 0.15 times lower than that of
adolescents who did not have such perceptions. While many
adolescents in this study perceived themselves as being no
more overweight or obese than they actually were, some of
the normal-weight and overweight adolescents thought they
were fatter than they actually were and made efforts to lose
weight. It is thought that this result partially influenced the association between distorted perceptions of body shape and
the reduced risk of overweight. However, since 43.0% of the
subjects of this study had distorted perceptions of their body
shape, and a previous study [4] reported that distorted perceptions of body shape were associated with depression, it
would seem that there is a need to carefully consider the management of mental health among adolescents who have distorted perceptions of their body shape.
In this study, the OR of obesity per 10 g increase in adolescents' carbohydrate intake was 0.97, indicating that the intake of carbohydrates was unexpectedly associated with the
reduction of obesity. An explanation for this can be inferred
from the difference in the intake ratio of various nutrients between the obese group and the normal-weight group. The
caloric intake of the obese group was the lowest among the 3
groups. However, although this trend was not statistically significant, the obese group combined a high fat intake with a
low carbohydrate intake, and they showed the highest fat-tocaloric intake ratio. This can be interpreted as indicating that
obese participants were regulating their diet by reducing carbohydrate intake, not fat intake. Therefore, the results of this
study suggest that analyzing adolescents' dietary patterns,
with the goal of improving them, is a high priority for weight
control among adolescents. The findings of a previous study
[21], which was conducted on children and adolescents and
showed that there was a difference in fatty acid intake between the normal-weight group and obese group, support
this inference. In this study, the nutrient intake of adolescents
was investigated quantitatively in terms of the amount of calorie, protein, fat, and carbohydrate intake. However, qualitative aspects, such as intake of minerals or food additives,
can also be associated with obesity [12], so the impact of these
factors on obesity should also be analyzed.
As this study had a cross-sectional design, there are limitations in interpreting causal relationships between obesity
and lifestyle factors, such as nutrient intake, physical activity,
and sleep, and distorted perceptions of body shape. More-
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over, as the analysis was conducted using the raw data of the
KNHANES, several variables related to obesity in adolescents
could not be investigated. However, this study is meaningful
in that common characteristics associated with obesity among
Korean adolescents were identified from data collected from
subjects who were selected from the whole nation through a
probability sampling method.
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