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Association between sitting time and BMI-defined low weight
and obesity in Korean adolescences

Min Kyoung Lim

Department of Nursing, Shinhan University

Objectives: This study aimed to examine the association between sitting time and BMI-defined low weight and overweight/obesity in
Korean adolescents. Methods: Data were from Adolescent Health Behavior Online Survey (KYRBS) in 2015 including 63,345 adolescents
aged 12-18 years. The analysis investigated low-weight and overweight/obesity odds ratio(OR) according to study sitting time and leisure
sitting time adjusted for sex, school grade, social-economic status(SES), physical activity and sleeping time. Results: After adjusting for
sex, school grade, SES, physical activity and sleeping time, study sitting time and leisure sitting time were not significantly associated
with low-weight. However, leisure sitting time was positively associated with overweight/obesity. Conclusions: Health program to less
sitting time should be established with consideration for differences in risk according to sex, age, SES and active leisure time through
the school physical class should be provided to adolescents. Additionally, strategies to promote healthy weight are required to integrate
sitting time, physical activity and sleeping time in Korean adolescents.
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<Table 1> General characteristics, sitting time, physical activity and sleeping time
Variables Total Male Female p
Sex(N, %) 63,345(100.0) 32,706(51.6) 30,639(48.4) <.001
High school 3 10,744(17.0) 5,340(49.7) 5,404(50.3) <01
High school 2 10,407(16.4) 5,407(52.0) 5,000(48.0)
Grade High school 1 10,389(16.4) 5,393(51.9) 4,996(48.1)
(N, %) Middle school 3 11,200(17.7) 5,802(51.8) 5,39(48.2)
Middle school 2 10,584(16.7) 5,581(52.7) 5,003(47.3)
Middle school 1 10,021(15.8) 5,183(51.7) 4,838(48.3)
Low 10,549(16.7) 5,343(50.6) 5,206(49.4) <.001
Family income(N, %) Middle 29,976(47.3) 14,810(49.4) 15,166(50.6)
High 22,820(36.0) 12,553(55.0) 10,267(45.0)
Middle 17,932(29.5) 8,944(49.9) 8,988(50.1) <.001
Fathers . High 1,548(2.5) 810(52.3) 738(47.7)
education level
(N. %) Don't know 10,756(17.7) 5,851(54.4) 4,905(45.6)
College 30,639(50.3) 15,852(51.7) 14,787(48.3)
Middle 22,382(36.6) 10,681(47.7) 11,701(52.3) <.001
Mothers High 132522) 638(48.2) 687(51.8)
education level
(N, %) Don't know 10,388(17.0) 6,005(57.8) 4,383(42.2)
College 27,005(44.2) 14,050(52.0) 12,955(48.0)
Moderate <2 times 42,350(66.9) 18,415(43.5) 23,935(56.5) <.001
(times/week) >3 times 20,995(33.1) 14,291(68.1) 6,704(31.9)
Vigorous <2 times 38,935(61.5) 15,780(40.5) 23,155(59.5) <.001
Physical ~(times/week) >3 times 24.410(38.5) 16,926(69.3) 7,484(30.7)
activity . , <ltime 21,173(33.4) 9,366(44.2) 11,807(55.8) <.001
No% P hysl‘:a] education class o< 19.073(30.1) 9,539(50.0) 9,534(50.0)
(eek) >3times 23,099(36.5) 13,801(59.7) 9,298(40.3)
o None 30,232(47.7) 14,035(46.4) 16,197(53.6) <.001
Participation of sports team
> Iteam 33,113(52.3) 18,671(56.4) 14,442(43.6)
BMI(kg/m2, Mean/SD) 20.9(3.2) 21.1(3.5) 20.6(+2.8) <.001
For study(weekday) 7.5(+4.8) 6.5(+4.9) 8.4(4.5) <.001
Sitting time(hr/day) For study(weekend) 3.5(+3.6) 3.2(£3.4) 3.9(+3.6) <.001
(Mean/SD) For leisure(weekday) 2.4(£2.1) 2.3(£2.2) 2.5(+2.0) <001
For leisure(weekend) 4.3(£3.3) 4.2(£3.2) 4.5(£3.3) <.001
Sleeping time weekday' 6.9(1.5) 7.2(£1.5) 6.7(1.5) <.001
(hr/day, Mean/SD) weekend 9.7(£3.9) 9.7(+4.1) 9.6(+3.7) <.05

+ P
There are missing data.



<Table 2> Odds ratio of general characteristics, physical activity and sleeping time for sitting time by multivariate logistic

analysis
Sitting time for study Sitting time for leisure
weekday weekend weekday weekend
p- p- p- p-
Exp(B) value Exp(B) value Exp(B) value Exp(B) value
Constant 448 <.001 1.07 071 42 <.001 1.37 <.001
Sex
. Male 41 <.001 .63 <.001 84 <.001 87 <.001
(ref=female)
High school 3 242 <.001 2.76 <.001 10 <.001 .89 <01
High school 2 1.87 <.001 1.76 <.001 19 <.001 1.21 <.001
Grade
(ref=middle High school 1 1.59 <.001 1.78 <.001 15 <.001 1.19 <.001
school T) Middle school 3 1.17 <001 1.05 111 125 <001 1.40 <001
Middle school 2 1.15 <.001 1.00 990 1.27 <.001 1.40 <.001
Family income Low 80 <001 54 <001 145 <.001 1.26 <001
(ref=high) Middle 90 <001 70 <001 1.16 <001 1.19 <.001
, Middle 82 <.001 .63 <.001 1.10 <.001 1.14 <.001
Father's
education levelf High 74 <.001 49 <.001 1.24 <01 1.14 061
(ref==College) Don't know 20 <00l 60 <001 117 <001 1.05 184
, Middle .86 <.001 72 <.001 1.08 <01 1.17 <.001
Mother's
education levelf High .86 061 .70 <.001 1.13 .089 1.17 <05
(ref==College) Don't know 8 <00l 6 <001 115 <001 114 <01
Moderate physical
activity(times/week) <2times .96 148 1.00 905 97 243 1.02 421
(ref==>3)
Vigorous physical
activity(times/week) <2times 1.05 074 1.04 076 1.07 <01 1.08 <01
(ref==>3)
Physical education <ltime 75 <.001 89 <.001 1.03 338 96 123
class(times/week)
(ref=>3) 2times 93 <.05 1.03 299 94 <.05 1.00 871

Participation of sports
team None 1.10 <.001 1.01 493 1.07 <.01 1.14 <.001
(ref==1team)

Sleeping time
(day, weekday) <8.5hr 1.39 <.001 1.56 <.001 1.09 <.01 1.12 <.001
(ref: >8.5hr)

Sleeping time
(day, weekend) <8.5hr 1.10 <.001 1.49 <.001 .96 071 .86 <.001
(ref: >8.5hr)

+ There are missing data.
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<Table 3> Odds ratio of general characteristics, sitting time, physical activity and sleeping time for low-weight and
over-weight/obese by multinominal logistic analysis

Low-weight Over-weight/obese
Adj R Adj R
Variables o djusted O T djusted O
OR Model Model Model OR Model Model Model
1 2 3 1 2 3
Sex (ref: Female) Male 1257 1197 1347 1327 1897 1967 19877 1.99™
High school 3 7T 0™ T 2™ 2137 1987 1887
High school 2 27T T T s 18 168 16027
Grade *okk ok *okk *okk ok ook sk ok
High school 1 21 22 2 2 1. 1. 1. 1.52
(ref: Middle SChOOl 1) lg SC 00 ook Kok 0*** 3*** 66*** 65*** 57*** 5 *okok
Middle school 3 38 39 397 40 13677 1347 13377 129

Middle school 2

ook ok ook ok ook ok ok

61 61 61 6077 1307 12577 1257 14

Low 74 L09 110 113 1377 109" 109 109"
Family income (ref: high) o N N *
Middle 83 99 99 100  1.05 94 94 93

Father's education level
(ref: >college or above)

Middle school
High school

74 82 837 78 1337 1167 1167 117
82 L1l L1300 105 1577 1200 1210 121

Don't know 1477 96 95 95 117" 116" 116" 118"
Middle school 777103 104 104 1267 11777 1177 1207
Mother's education level High school 607 81 81 76 1577 14277 1427 1457

(ref: >college or above)

Don't know 1487 1200 1200 1190 1247 1120 1120 14
Sitting time for study(week) (ref: <2hr) >2hr 857 1.02 97 .94 97 1.04 1.04 1.04
Sitting time for study(weekend) (ref: <2hr)  >2hr 887 109 103 103 8 90 90" 917
Sitting time for leisure(week) (ref: <2hr) >2hr L1227 89" 109 108 1.2 107 107 107
Sitting time for leisure(weekend) (ref: <2hr)  >2hr 88 1.05 91 91 1127 108 108 110
Moderate physical activity (ref: >3times) <2times 1.08" 118" 117 9 96 .95
Vigorous physical activity (ref: >3times) <2times 1.03 1307 1307 947 1.02 1.02

<ltime 63" 102 105 1247 109" 1.08
Physical education class (ref: >3times) - -

2times 54 90 92 120 106 1.04
Participation of sports team (ref: >lteam)  None 63" 106 103 1217 1.08"  1.07
Sleeping time(weekday) (ref: >8.5hr) <8.5hr 61" 85" 1307 1227
Sleeping time(weekend) (ref: >8.5hr) <8.5hr 427 817 1167 97

"'P<.001, "P<.01, 'P<.05 (reference : normal weight)
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Staiano & Katzmarzyk, 2015; Griffiths et al., 2016; Peltzer &
Pengpid, 2016; Riddoch et al., 2007; Steele et al, 2009;
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21 ~34%) Bt} B23IthBiddle et al., 2010; Gorely, Marshall,
Biddle, & Cameron, 2007; Peltzer & Pengpid, 2016; Samdal
et al., 2007; Verloigne et al., 2016).
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