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Abstract This study determines the effects of health behaviors and mental health factors on obesity in
adolescents. Data from 51,850 participants obtained from the 18" Youth Health Behavior Online Survey
in 2022 were analyzed using the Rao-Scott z* test and hierarchical logistic regression. The results
indicate that girls had a lower risk of obesity compared to boys (OR 0.325; 95%CI 0.306-0.345), and high
school was associated with a higher risk of obesity compared to middle school (OR 1.592; 95% CI
1.486-1.705). Poor subjective economic status (OR 1.163; 95% CI 1.063-1.272) and low subjective
academic performance (OR 1.449; 95% CI 1.355-1.550) were associated with an increased risk of obesity.
Evaluating health behavior characteristics revealed that consuming more than one fruit per day (OR
0.803; 95% CI 0.749-0.861), fast food (0 3/week) (OR 0.821: 95% CI 0.773-0.871), and muscle
strengthening exercise () 3/week) (OR 0.738; 95% CI 0.689-0.790) were associated with lower risk of
obesity. Low levels of stress as a mental health factor were also associated with a lower risk of obesity
(OR 0.781; 95% CI 0.724-0.842). For nurturing healthy adolescents, high school males need
encouragement to promote strength training and lower their perceived stress.
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Table 1. Differences in obesity according to general characteristics (N=51,850)
TOTAL n(%) BMI n(%) Rao-Scott
Variables Categories 2 p-value
Under Normal Over Obesity x
Conder Male 26,397(51.6) | 4.782(18.5) | 11,219(44.1) | 3,837(14.9) | 5913(22.6) | 2334.884 | <.001
Female 25,453(48.4) | 7,17929.5) | 12,566(51.1) | 2,43000.6) | 2,529(9.8)
Schoul Middle 28,015(51.6) | 8,15030.4) | 12,414(45.9) | 2,965(10.6) | 3,781(13.1) | 1495.388 | <.001
High 23,835(48.4) | 3,811(16.8) | 11,371(49.2) | 3,302(14.2) | 4.661(19.9)
Small city | 25814(52.9) | 6,10524.6) | 11,81047.5) | 3,104(12.2) | 4,091(157) | 96.632 | <.001
general |CitY Country 3,824(5.6) 740(19.5) 1,665(45.9) 479(12.4) 792(22.2)
charact Big city 22,212(41.5) 5,116(23.4) 10,310(47.6) 2,684(12.5) | 3,559(16.4)
eristics High 20,051(38.8) | 504126.0) | 0445(48.2) | 2386(12.1) | 2,754(13.7) | 307.951 | <.001
Academic  Typi g1 15,484(30.0) | 3,594(23.7) | 7.206(47.8) | 1,853(12.4) | 2,507(16.1)
performance
Low 16313(31.2) | 3,326(21.2) 7.132(46.2) | 2.028(12.6) | 3,181(20.1)
High 21,888(43.3) | 5357(25.3) | 10,035(47.4) | 2,623(12.2) | 3,330(15.1) | 125.013 | <.001
f;‘t’gomic Middle 24,143(46.0) | 5,467(23.1) | 11,173(47.6) | 2,957(12.5) | 3,978(16.7)
Low 5,816(10.7) 1,137(20.5) 2,575(47.1) 687(12.1) | 1,134(20.3)
Breakfast |< 20,366(39.0) | 4,399(22.3) 9,368(47.9) | 2,528(12.8) | 3.44817.0) | 44.013 | <.001
(week) >5 31,478(61.0) | 7,562024.8) | 14,413(47.2) | 3,739(12.0) | 4,992(16.0)
Fruit intake | <1 43,09082.8) | 9,531(22.8) | 19,76947.5) | 5341(12.7) | 7.282(17.0) | 189.308 | <.001
(day) =1 8,736(17.2) 2,427(28.7) 4,008(47.4) 920(10.7) 1,155(13.3)
Sweet drink |<2 19,038(36.4) | 4,286(23.1) 8,735(47.4) | 2.338(12.6) | 3,153(16.8) 9.946 022
(week) >3 32,81263.6) | 7.67524.2) | 15,050(47.5) | 3,929(12.2) | 5,289(16.2)
Fast food  |<2 37,898(72.7) | 8,652(23.5) | 17,30947.0) | 4,680(12.6) | 6,352(16.9) | 37.981 | <001
Health |(veek) >3 13,952(27.3) 3,309(24.5) 6,476(48.8) 1,587(11.7) | 2,090(15.1)
Behavior |, . <4 43,157(83.7) | 10367(24.8) | 19.615(47.1) | 5.072(12.0) | 6.920(16.1) | 147.526 | <001
(week) >5 8,693(16.3) 1,594(18.8) 4,170(49.4) 1,19513.9) | 1,522(17.9)
High <2 32,271(62.9) | 7.984(25.6) | 14,582(46.8) | 3,705(11.7) | 5073(15.9) | 159.881 | <.001
intensity PA*
(week) =3 19,517(37.1) | 3.959(20.8) 9,18248.6) | 2,556(13.4) | 3,362(17.2)
Muscle <2 39,182(75.7) | 9.619(25.3) | 17,628(46.6) | 4570(11.9) | 6,299(16.1) | 207.912 | <.001
strengthening
exercise >3 12,668(24.3) | 2,342(19.0) 6,157(50.2) | 1,697(13.6) | 2,143(17.2)
(week)
High 21,396(41.3) | 4,873(23.9) 9,617(46.6) | 2.600(12.4) | 3,606(17.1) | 16.305 013
Stress Middle 21,641(41.9) | 5,045(23.7) | 10,106(48.0) | 2.586(12.2) | 3,456(16.1)
Mental Low 8,813(16.8) 2,043(23.9) 4,062(48.2) | 1,081(12.4) | 1,380(15.5)
Health <6 19,906(43.9) | 4.230(22.0) 9,500(49.0) | 2,431(12.5) | 3,261(16.5) | 117.635 | <.001
(Séiiis;g; 6~<7 11,79125.6) | 2,707(23.3) 5,469(47.9) | 1,448(12.4) | 1,926(16.4)
27 15,178(30.5) | 3,951(27.0) 6,707(45.4) | 1,802(12.1) | 2,379(15.5)

*PA:Physical Activity
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Table 2. Factors influencing obesity (N=51,850)
obesity
Variables Categories Model 1 Model 2 Model 3
OR(95%CI) p-value OR(95%CI) p-value OR(95%CI) p-value
Conder Male 1.000 1.000 1.000
Female 1365(.346-.385) <.001 337(318-356) | <.001 1325(.306-.345) <001
Middle 1.000 1.000 1.000.
School
High 1.568(1.476-1.665) | <001 | 1.590(1.496-1.689) | <.001 | 1.592(1.486-1.705) | <.001
Small city 1.000 1.000 1.000
City Country | 1.469(1.303-1.657) | <.001 | 1.450(1.287-1.633) | <.001 | 1.452(1.283-1.643) | <.001
f}fgreafiﬁsﬁcs Big city | 1.052(991-1.117) | .099 | 1.053(992-1.118) | .090 | 1.054(990-1.122) | .102
High 1.000 1.000 1.000
Academic [y 4y 1.167(1.098-1.240) | <001 | 1.162(1.094-1.235) | <.001 | 1.181(1.109-1.258) | <.001
performance
Low 1.445(1.355-1.540) | <001 | 1.456(1.366-1.552) | <.001 | 1.449(1.355-1.550) | <.001
High 1.000 1.000 1.000
Ség:omic Middle 1.049(.992-1.109) .096 1.029(.973-1.088) | 322 | 1.034(974-1.097) | .273
Low 1.238(1.141-1.344) | <001 | 1.212(1.116-1.317) | <001 | 1.163(1.063-1.272) | .001
Breakfast <4 1.000 1.000
(week) >5 972(926-1.021) | 257 | .987(.936-1.041) 662
Fruit intake | <1 1.000 1.000
(day) =1 .815(.765-.869) 001 .803(.749-.861) €001
Sweet drink |<2 1.000 1.000
(week) >3 .885(.840-.932) <.001 .875(.830-.923) <.001
Fast food |2 1.000 1.000
Health (week) >3 817(772-864) | <001 | .821(773-871) | <.001
Behavior |5/ <4 1.000 1.000
(week) >5 1.028(.952-1.110) | .486 | 1.027(948-1.112) | .515
S i <2 1.000 1.000
PA* (week) | >3 1.088(1.022-1.160) | .009 | 1.098(1.028-1.172) | .005
Muscle <2 1.000 1.000
strengthening
exercise >3 .734(.686-.784) <.001 .738(.689-.790) <.001
(week)
High 1.000
Stress Middle .856(.808-.906) <.001
Mental Low 781(.724-.842) <.001
Health <6 1.000
(Sﬁlii‘is;g’:; 6~<7 988(.929-1.052) | .706
27 1978(.912-1.049) 539

*PA:Physical Activity
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