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Objectives: The obesity rate among adolescents in Korea is continuously increasing. This study aimed to examine
the relationship between dietary habits and obesity in Korean adolescents by focusing on the food environment
around schools in Seoul. Methods: We used data from the 2020 Korea Youth Risk Behavior Survey and 2021
administrative data. In total, 7,691 middle and high school students from four regions in Seoul were included.
Multilevel logistic regression analysis was performed to examine the effects of individual level and food environment
factors around schools affecting adolescent obesity. Results: Adolescents in the southeastern region of Seoul had
higher fruit intake and lower obesity rate compared to others. As a result of multilevel logistic regression analysis,
sex and school had a significant effect on adolescent obesity in individual level factors. In school level factors, the
number of convenience stores and fast food restaurants around the schools had a significant effect on adolescent
obesity. Conclusion: The food environment around schools influenced adolescent dietary habits and obesity in that
they spend most of their time in schools. Based on the results, there is need for ordinance enactment and promotion
of related policies on improving the food environment around schools to form proper adolescent dietary habits and
reduce Korean adolescent obesity.
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(Table 1) General characteristics of study participants
N=7,526
Total
Variables 9 .
n (]
Gender Male 3,987 53.0
Female 3,539 47.0
Grad Middle school 3,924 52.1
rade High school 3,602 47.9
Northeast* 2,042 27.1
District Northwest™ 1,507 20.0
strice Southeast’ 1,806 24.0
Southwest® 2,171 29.9

Notes. * Seongdong-gu, Gwangjin-gu, Jungnang-gu, Seongbuk-gu, Gangbuk-gu, Dobong-gu, Nowon-gu
* Jongno-gu, Jung-gu, Yongsan-gu, Eunpyeong-gu, Seodaemun-gu, Mapo-gu, Dongdaemun-gu

$ Seocho-gu, Gangnam-gu, Songpa-gu, Gangdong-gu

S Yangcheon-gu, Gangseo-gu, Guro-gu, Geumcheon-gu, Yeongdeungpo-gu, Dongjak-gu, Gwanak-gu
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N=4,315
Region, N%) 2
Variables Total X
Northeast Northwest Southeast Southwest (p-value)
All food restaurant 4,315(100.0) 814(18.9) 1,194(27.7) 1,041(24.2) 1,266(29.3)
Convenience store 1,068(100.0) 201(18.8) 307(28.8) 218(20.4) 342(32.0)
Fastfood restaurant® 59(100.0) 16(27.1) 8(13.6) 20(33.9) 15(25.4) (%403 i)
Supermarket 499(100.0) 126(25.3) 125(25.1) 80(16.0) 168(33.7)
Subtotal 1,626(100.0) 814(18.9) 1,194(27.7) 1,041(24.1) 1,266(29.3)

Notes. * Fastfood restaurants include five major companies; McDonald's, Lotteria, Burger King, KFC, Popeyes.

(Table 3) Differences in adolescent diet and obesity by regions in Seoul

Unit: n(%)

Variable

Seoul District(n=7,526)

Categories Northeast Northwest Southeast Southwest X
(0=2,042) (n=1,507) (n=1,806) (n=2,171)
Missing breakfast No 1,102(54.0) 800(53.1) 945(52.3) 1,176(54.2) s
(= 5 times/week) Yes 940(46.0) 707(46.9) 861(47.7) 995(45.8) '
Fruit consumption No 1,635(80.1) 1,178(78.2) 1,318(73.0) 1,723(79.4) 13 5637
(= once/day) Yes 407(19.9° 329(21.8) 488(27.0)° 448(20.6) '
Soda intake No 1,368(67.0) 1,023(67.9) 1,211(67.D) 1,458(67.3)
(= 3 times/week) Yes 674(33.0) 484(32.1) 595(32.9) 2,465(32.7) 039
Fastfood consumption No 1,493(73.1) 1,117(74.1) 1,338(74.1) 1.591(73.3) 0,789
(= 3 times/week) Yes 549(26.9) 390(25.9) 468(25.9) 1,987(26.4) '
Not Obese 1,660(81.3) 1,227(81.4) 1,557(86.2) 1,852(85.3)
Obesity 26.810""
Obese 382(18.7)° 280(18.6)* 249(13.8)° 319(14.7)°

Notes. * p{.05, ** p{.01, ** p<.001

a &b

error rate, .0083 (=.05/6).

same and different alphabets represent significant and insignificant differences, respectively, at Bonferroni-adjusted type one
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(Table 5) Effect of food environment factors at the individual level and around schools on adolescent obesity

Model 1* Model 2°
Coef. S.E OR Coef. SE OR
Sex (ref. Boys) -1.332%* 0.074 0.263 -1.330*"* 0.074 0.263
Level 1 School
(ref. Middle school 0.457** 0.064 1.580 0.455** 0.064 1.580

students)
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Model 1* Model 2°

Coef. S.E OR Coef. S.E OR
Missing breakfast
> 5 times/week -0.036 0.065 0.963 -0.036 0.065 0.963
(ref. No)
Fruit consumption
> once/day -0.148 0.081 0.861 -0.146 0.081 0.861
(ref. No)

Level 1
Soda intake
> 3 times/week -0.119 0.070 0.886 -0.119 0.070 0.886
(ref. No)

Fastfood intake

> 3 times/week -0.109 0.075 0.896 -0.109 0.075 0.896
(ref. No)

the number of -0.003* 0.0008 0.996
Convenience stores

the number of -

Level 2 Fastfood restaurants ~0.033 0.009 0.966
the number of 0.002 0.0015 1.002
Supermarkets

Random: Level 2 -variance 0.014 9.01*10%
Deviance 6,259.9 6,249.9

ADeviance(Adf), p-value

10.0(2), p=.007

Notes. * p{.05, ** p<.01, ** p<.001

? Analysis of factors influencing adolescent obesity in individual-level(Level 1)

b Analysis of factors influencing adolescent obesity in individual-level(Level 1) and school-level(Level 2)
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