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ABSTRACT

This study analyzed the association between physical activity levels and the risk of
generalized anxiety disorder (GAD) among Korean adolescents using raw data from the 2022
Korea Youth Risk Behavior Survey. This study’s participants are 51,850 students, including
28,015 middle school students and 23,835 high school students. To identify the association
between physical activity level and generalized anxiety disorder, | conducted a complex
sample frequency analysis, cross-tabulation analysis, and logistic regression analysis to
calculate odds ratio and confidence intervals. Results showed that the risks of experiencing
GAD and perceived stress levels tended to increase with higher grade levels and lower
academic achievement and economic status. Higher levels of physical activity, particularly
vigorous physical activity and resistance exercise, were associated with a lower risk of GAD.
This association remained significant even after controlling for socioeconomic factors and
stress levels. However, the association between physical activity and GAD risk differed by
gender. For female students, moderate-intensity physical activity showed a tendency to
slightly lower anxiety levels when controlling for socioeconomic factors and stress levels,
while resistance exercise showed a negative relationship with anxiety levels. These findings
emphasize the importance of physical activity promotion programs for improving adolescent
mental health and suggest the need for differentiated intervention strategies that consider
gender, grade level, and socioeconomic factors.
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(Generalized anxiety disorder; GAD)= H%-2] of2f&, o5 7174, QP R4S o =4t 1wl %"b]'
59| 70| M| 71A] o)/ s HtE] o] b= Egho|th(Korean neuropsychiatry association, 2017).
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Association between Physical Activity Levels and Generalized Anxiety Disorder in Adolescents
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Methods

Subjects

B ola 9aluat Yae] Ae AAEE So| Azee) $3 % ol2 metaly] gislo] o] £
1-13 3Py iAo 2 AJaks 7] 7]914] 22kel 2Rl 4l A7 el ARe] A AE Korea Discase
Control and Prevention Agency, 2023b)5 &-&5t0] =85}t A th/dA = XA 80071 &t F 79871 ¢
W7h oL, A tldA} 56,2137 F 51,8507 0] Fofsto] 92.2%9] olE-& HAlrh o] F FaHY2
28,0157 (94.9%), 215882 23,83575(89.3%)°] Zro{stATh 2 AL th/dAbe2 2022 49 7]59] M= 5

58k Ao, Z= 2970 Al Aol A F8kal 40071, 3158kl 4007 o] &35 Yol w, A}

AL 5 ARG U2 AR ae| 2] HAFUGBE AL FAIAFR o] §AZ Aol AJAIE] ATt
(Korea Disease Control and Prevention Agency, 2023b).
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Measurement Variables

General Characteristics

QAT ibRte) Quby S A st shd, st 71 BAleE el ALsigich e
K7k ol st e Zekmet nSska, shae Fahu 1380, 1S skw 13804, Sl 71 AL
F2 0T, T, skl sy 39| = AERSiei

Physical Activity
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g A= 0T AAEES o2 mAJUIN, T D8 25 e T 7Y 59 255n7], §
HY2717],97] 571,014, 25, B A2 Z5 S 719 52 S E2 HAYUIN 9 230 T
2 NARE D45 52 o), T NARE D49 T 5k 25 4 24243 o) AR A
9 AN 2 T OR, 13A) g2 A9 5P 23 1§02 Tkt

Generalized Anxiety Disorder and Stress

ZA oAdAbe] EQF 23 ZAHE Spitzer 5(2006)°] 1S M B0 A e ZAHE T(Seven-item
Generalized Anxiety Disorder-7; GAD-7)S 22311 th GAD-72 H&E9Fgol9] 4 E o2& &Rl1s17] 95t
‘ZZSHAY BRsAY ZufxulsHA| vty ‘AASH= S
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5] o] Lzit}, go] LAy, ‘Whe AEe Az LAtk MR L)X ehert M3 L)X eberhyel
oA 2 282 25kt

_IZ: 0,
mﬁ n9L'

r{u: rlo

-lﬂ Ff.l

Data Analysis
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Results

General Characteristics, Physical Activity Levels, and Generalized Anxiety Disorder of
Study Subjects

B o] Fofdt HAEL = 51,8502, o] F FSHAY 26,3977 (51.6%), A1SHY 25,4537 (48.4%), 55t
A 28,01578(51.6%), 1L5-2HY 23,835 (48.4%)°] Zofst Tt AAE-5 4 =& 515 602 o T4 = AAZ
SMPA)E F 54 o)/ "E‘Alﬂ— 8H440] 16.3%, 5Y 1Tkl 8H4H0] 83.7% 0| oH, T = AIAE5(VPA)
= 5 3% ol AAIsh= 51480] 37.1%, 39 BIRQI $¥0] 62.9%R 0.0, T R-S(REIIM = 32 o) 4
A= BH0] 24.3%, 3 1IRHQ1 8HAF0] 757991 A 0= Uit Z“Jﬂ o el o g HEQHYo) 7

o] et ZAMIA 9 Fo] 12.7%, A E o] 873%2 EHE UL, HAA AEH A QAo ths] &=
2 £ AEAE 7 Y5he 514Y0] 41.3%, 2 £E2] *EEﬂA% 35t S0l 58.7%2 Uerdtt
(Table 1).

Aurd EAJI AAEE ol w2 HEQPY o 3ol EH%J WA} A= Table 291 ZTh AJHo] wh
& Aol= of51¥(15.9%)°0] 'F3HH(9.7%) =Tk Tr—J“Pﬂ =2 HEQF ol 92 LR A 31 (p<.001), Bt
o FERZE 55Y(13.1%)°0] FAY(124%)E} 52 %’4; 2ol 9oL, AR o2 fol5t xjol=
UFERA] edottt. sha 2= R-olgt fo| 7} %l%%tﬂqﬂ 001), L5t 38Hd(14.0%)°1A4 7F =2 &
= H0, F8hn 181 (11.3%)0lA 7P W2 Hle2 BRIt 8Hed AF ol w2 XpolojM= H =7t W
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2 ATH(154%)0A 7 =2 HEQ ol 19 R, S A TH10.8%)014 7HE F2 1l e=
U ATHp<.001). 4114 Zgeffol] whE 2}o] 1*157411] EI7H 2 AERLI%)RIAM 7P w2 et
Aol 19H 8-S HYW, A AEl7F =2 Hh11.6%)°1A 7 2 1988 el (p<.001). Al
A 5ol & Zpololi= S e AAE-FMPA)E T 5Y PI9t AA|oh= HTH(12.8%)°] 5 5Y I%*E‘Al
Sk ATH(12.0%) 20 oo =2 HEPT ol a2 B (p<.05), lﬂi AAEE(VPA) S

A o7k A A5 FTh13.5%)0] 5= 3% o) AAISH= U Th(11.4%)°] H]3l =2 HEQHY o 19de-S E
Ah(p<.001). LSS RE)CIA = 3 3 02k A A 5H= Fth134%)0] 33 %IOIAHE‘AIB}t AeH10.7%)°ll
|5l 3-2]5HA| =2 HEQH ol 19 HE-S YEFH U THp <.001). AE|A Q17| A of| uh2 -0] 3t A}o| =
UEbgtET, 52 AEA £33 B A Th263%)0] W2 AERA 3 HYH3.1%)0l Bls) =2 193

22 UEhiglch

Table 1. General characteristics of study population

Variables Male Female Total
Gender 26,397(51.6) 25,453(48.4) 51,850(100)
School
Middle 14,183(51.5) 13,832(51.8) 28,015(51.6)
High 12,214(48.5) 11,621(48.2) 23,835(48.4)
Grade
Middle 1st 4,747(16.4) 4,493(16.5) 9,240(16.5)
2nd 4,736(17.1) 4,610(17.2) 9,346(17.1)
3rd 4,700(18.0) 4,729(18.1) 9,429(18.0)
High Ist 4,236(16.4) 4,225(16.4) 8,461(16.4)
2nd 4,164(15.6) 3,818(15.4) 7,982(15.5)
3rd 3,314(16.5) 3,578(16.4) 7,392(16.5)
Academic achievement
High 10,427(39.8) 9,624(37.7) 20,051(38.8)
Middle 7,611(28.9) 7,873(31.3) 15,484(30.0)
Low 8,357(31.3) 7,956(31.0) 16,313(31.2)
Economic status
High 11,818(45.6) 10,070(40.8) 21,388(43.3)
Middle 11,704(43.9) 12,439(48.3) 24,143(46.0)
Low 2,873(10.5) 2,943(10.9) 5,816(10.7)
Physical Activity
MPA >5 day/wk 6,360(23.4) 2,333(8.8) 8,693(16.3)
<5 day/wk 20,037(76.6) 23,120(91.2) 43,157(83.7)
VPA >3 day/wk 12,647(47.6) 6,870(26.3) 19,517(37.1)
<3 day/wk 13,713(52.7) 18,558(73.7) 32,271(62.9)
RE >3 day/wk 10,047(37.7) 2,621(10.1) 12,668(24.3)
<3 day/wk 16,350(62.3) 228,32(89.9) 39,182(75.7)
Stress
High 9,431(36.0) 11,965(47.0) 21,396(41.3)
Low 16,966(64.0) 13,488(53.0) 30,454(58.7)
Generalized anxiety disorder
High risk 2,529(9.7) 4,058(15.9) 6,587(12.7)
Low risk 23,868(90.3) 21,395(84.1) 45263(873)

Values are presented as number (weighted %).
MPA: moderate physical activity, VPA: vigorous physical activity, RE: resistance exercise.
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Table 2. Generalized anxiety disorder to general characteristics and physical activities

. Generalized anxiety disorder
Variable — -
High risk Low risk F(p)
Gender
Male 2,529(9.7) 23,868(90.3) 431.704( .000)™
Female 4,058(15.9) 21,395(84.1)
School
Middle 3,469(12.4) 24,546(87.6) 3.781(.052)
High 3,118(13.1) 20,717(86.9)
Grade
Middle 1st 1,043(11.3) 8,197(88.7) 5.856(.000) "
2nd 1,161(12.3) 8,185(87.7)
3rd 1,265(13.4) 8,164(86.6)
High st 1,072(12,4) 7,389(87.6)
2nd 1,066(12.7) 6,976(87.3)
3rd 1,040(14.0) 6,352(86.0)
Academic achievement
High 2,388(12.0) 17,663(88.0) 75.073(.000)"
Middle 1,692(10.8) 13,792(89.2)
Low 2,507(15.4) 13,806(84.6)
Economic status
High 2,493(11.6) 19,395(884) 169.192(.000)"
Middle 2,853(11.8) 21,290(88.2)
Low 1241(21.1) 4,575(78.9)
MPA
>5 day/wk 1,041(12.0) 7,652(88.0) 4.407(.036)°
<5 day/wk 5,546(12.8) 37,611(87.2)
VPA
>3 day/wk 2,239(11.4) 17,278(88.6) 44.367(.000)"
<3 day/wk 4,340(13.5) 27.931(86.5)
RE
>3 day/wk 1,355(10.7) 11,313(89.3) 60.439(.000) "
<3 day/wk 5232(13.4) 33,950(86.6)
Stress
High 5,641(26.3) 15,755(73.7) 6271.511(.000)"
Low 946(3.1) 29,508(96.9)

Values are presented as number (weighted %).
MPA: moderate physical activity, VPA: vigorous physical activity, RE: resistance exercise.

#p<0.5, #*p<.01

, ¥p< 001

Association between Physical Activity Levels and Generalized Anxiety Disorder

AAZE 7 =of flEedoliehe] Ay/dol tigh Boti3E 2RI AE 3]HEA] Z¥= Table 32 Z2Th 2 <
TollM= 5 ol SHEAAZE o F, F3Y ol A= AAZE B 2 5 A ofHof tistoq
Z} A A Z50] 7|1F ol5l A 18-S FAF Hreference, OR=1)C-2 A 5}0f 7|5 o|Afe] A J-5o] ¥
Bl ¥ Aol & 73S A2 FHE ZH B2 A Th(Sub-population) 2 = F-251H0] AFESHIT
ojuff 2l |2 WHHHSE M &o}A] 32 Zlo| 1, HEll 2= QAL EHA ¥iQ1Q1 sHd, 3 =, A Al

S WIS E FYSIIAL, Bl 32 W el 20| AE|IA QU] £EE FULR FYFH Aot
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Table 3. Results of composite sample logistic regression for lower risk of generalized anxiety disorder by physical activity level

. Model 1 Model 2 Model 3
Variable
OR 95% CI p OR 95% CI p OR 95% CI p
Total MPA <5 day/wk 1 1 1
>5 day/wk 1079 1.004-1.158 037 1086 1.012-1.166 023" 1038 962-1.121 333
VPA <3 day/wk 1 1 1
>3 day/wk 1205  1.140-1273 0007 1182  1119-1249 0007 1107 1042-1175 0017
RE <3 day/wk 1 1 1
>3 day/wk 1291  1209-1378 0007 1295 1213-138 0007 1185 1.104-1271  .000™
Male MPA <5 day/wk 1 1 1
>5 dayAwk 1017 920-1.125 740 1010 913-1.117 850 991  891-1.102 863
VPA <3 day/wk 1 1 1
>3 day/wk 1218 1.125-1319 0007 1181  1.092-1278 0007 1134 1045-1231  .003**
RE <3 day/wk 1 1 1
>3 day/wk 1.199  1.100-1308  .0007 1203 1.103-1312 0007 1181 1.080-1291  .000™
Female = MPA <5 day/wk 1 1 1
>5 day/wk 795 714 - 885 000" 815 729-910 000" 859 763-.966 o1’
VPA <3 day/wk 1 1 1
>3 day/wk 044 873-1020  .146 926 855-1.004 061 925  847-1012 088
RE <3 day/wk 1 1 1
>3 day/wk 824 740- 917 000 834 748-.930 0017 808  714-914 0017

MPA: moderate physical activity, VPA: vigorous physical activity, RE: resistance exercise.
Model 1 : No adjusted variables

Model 2 : Controlling for adjusted variables(grade, academic achievement, economic status)
Model 3 : Adding stress perception to Model 2

p<0.5, "p<.01, "p<.001

B2 A SR A3}, A ofdAte] B, S E AARSMPAS F 5L o AAleks 152 1
2] ok2 2Fof H|3l HEQFol 9glo] WA el )7} 1.079(95% CI:1.004=1.158, p<.05), AF3] A
2 2912 EAot e 20| A &= 1.086(95% CI:1.012-1.166, p<035)Z 3-2|5t 2}o] 2 B oL} AEHA 25
AR 2E 30l|M= SAIH & FolotA] ottt 1A= AAEE(VPA)S F 3 o) AAlskE e
37| k2 Tl vls] HEegol Y& o] WAl Urebd W] 7 1.205(95% CI:1.140-1.273, p<.001) 2 -2
gk atolE Hlom, o] RE Rdlof| A UdE|A| UEFSTHModel 2: OR=1.182, 95% CI:1.119-1.249, p<.001,
Model 3: OR=1.107, 95% CI: 1.042-1.175, p<01). & 2-5RE)= 3% o[ AAIoh= & A 1A &2
150 ]3] HEQHY ol 90| WA YR W] 7} 1.291(95% CI:1.209-1.378, p<.001) & -5-215HA] LRt
o, o] #A= BE Hdlof|A] 82 =] thModel 2: OR=1.295,95% CI:1.213-1.384, p<.001, Model 3: OR=1.185,
95% CI: 1.104-1.271, p<.001).

F5hye] -9 2T AAEEoNM = fogt Ato| 7t YehbA] giotom, nt e AAEET A
2 HEQPTole] F2 AT A AW S HQlck 1= AAEES F3Y ol Aok EEHY 1E
2 137 982 150l vls FEQF el f1do] @Al YERd W] 7} 1.218(95% CI:1.125-1.319, p<.001)=
oJst ato] & Holom = welojA] GARH AIME B thModel 2: OR=1.181, 95% CI:1.092-1.278, p<.001,
Model 3: OR=1.134, 95% CI: 1.045-1.231, p<01). 28 52 F 3 o|A} AX|5l= Yty 18 oA 137

¢

1o
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22 15l Hls) &Rl o] WA YePd wabe|7E 5-0]5k pol & H I ThModel 1: OR=1.199, 95%
CI:1.100-1308, p<.001, Model 2: OR=1.203, 95% CI:1.103-1.312, p<.001, Model 3: OR=1.181, 95% CI:1.080-1.291,
p<.001).

RHH, o5y o] 79 AlxE-5at HEQRgol 93 2ke] WA} G date thEA 24 A1 S YEeRf ]
o A= AAZSS 5 5Y o] AAshs ofgl 252 13 A %2 TLEoll Hs] 238 Ha=ekdol
A&o] @A Yebg wxpn) 7 B RRofA] 3-o]5HA] WFTHModel 1: OR=.795, 95% CI..714-.885, p<.001,
Model 2: OR=815, 95% CI:.729-910, p<.001, Model 3: OR=859, 95% CI..763-.966, p<.05). 173 = A 4| Z-50f| A]
£ ogt ako|7} ehA] kgkom, 7] 2-5olli= 5 3Y o) AAlshz ofsH AFo] 13A 2 11
&oll HIsl Ha=2kgel 1ol 9| vehd w7} F-ofshA| Wekth(Model 1: OR=.824, 95% CI..740-917,
p<.001, Model 2: OR=834, 95% CI:.748-930, p<.01, Model 3: OR=808, 95% CI..714-914, p<.01).

Discussion
B g A3t sk JAE S0 MAE-E Fo] s WHOOA AHshe 50 ARFE o2 njx]] &
She 2102 YT WHORIM = 4% AIAZE(MPAYS T 602 o)/d A3dst=s Hadstal Qo
(WHO, 2020), 1= A-2] Axfol|A] 5= 5 o]/ AAJoh= sHFo] AA|9] 16.3%el Extslths A F53 2
87} Qlt}. gt opuet 1T AAE e 28 25 AMEE F2 Ho g o|= HAade] AYkHQl A%
A Hejol Jlo] AAE-s2] F2/8<S e uff A F&FS vl 4= o
Z74 e AA|Es A ro tigh AxE Fo|2 A EH, 20161 13.1%, 2018 13.9%, 2020 14.0%, 2022
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