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PURPOSE This study identified physical activity patterns among adolescents using
latent class analysis (LCA) and examined their associations with mental health
outcomes. METHODS Complete data were obtained from 53,350 middle and high
school students who participated in the 2024 Korea Youth Risk Behavior Survey.
Physical activity variables were moderate-intensity activity, vigorous-intensity activity,
muscle-strengthening exercise, and sedentary behavior. Mental health indicators
were stress, postsleep fatigue, depression, suicide risk, loneliness, and anxiety. Physical
activity patterns were identified using LCA, and their associations with mental health
outcomes were assessed using logistic regression. Model selection was based on the
Bayesian information criterion, and statistical significance was set at p<.05. RESULTS
Male students reported significantly higher physical activity levels than female
students (p<.001) whereas female students reported higher vulnerability to stress,
depression, suicide risk, loneliness, and anxiety (p<.001). Through LCA, two distinct
classes were identified in all groups: “sedentary behavior-centered” and “physical
activity-centered.” Notably, most adolescents failed to meet national physical activity
guidelines. Logistic regression results showed that the sedentary group was more
likely to experience stress (male middle school students: OR=1.16, 95% Cl=1.07-
1.25; male high school students: OR=1.39, 95% Cl=1.26-1.53; female high school
students: OR=1.50, 95% Cl=1.21-1.83), and male high school students experienced
worse anxiety (OR=1.50, 95% Cl=1.20-1.89). CONCLUSIONS Findings highlight the
importance of tailored interventions promoting adolescent mental health through
improved physical activity. Studies may adopt gender-specific approaches to account
for distinct activity and mental health profiles and increase the effectiveness of health
promotion strategies.
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T, AEYA §H35} 5 AU EES ), AkE 49 A
ol A AR Y2 Bska Yrk(Dinas et al., 2011
Neville et al., 2022; Stults-Kolehmainen & Sinha, 2014).

TAFOR AAEso] FAAZel F8H FFE vA= 71
ARBESTH, YA, A84 oA d¥9E 5 Aok AFBE
|4 AL AZEY, =0y, L2ot=gdddyt &
BAGEALY BHlE A5, AF7IAE DO EH
4 EQRS AssttH(Kandola et al., 2019). AY2]& T ofA
Ag-so] =19 A& 7fAste] ZAA7 350 7|ott= AL
¥ (Lopresti et al., 2013). &3 A2]- P54 TA 4l
ANE5HE SAAN7 L, 2AEH A Aot} 7|18 Heke &
T2y BHE X6, AHSH e 7|3E AT R
AA Y Z 3ot 449 A-g =QItHCraft & Perna, 2004;
Biddle et al., 2019).

AAGE Foo] FR8A0] AHKH o FREIL Zol% &9
1, AAEY AAEE o] 52 ods] A 7)ol XA &
ok AR AL ok HA] F4AEEY AAEs 52 B
5= Active Healthy Kids Global Alliance(AHKGA)9IA= 55
T ol AAZE (G 60% oS AHchs AW H
27~33%° B, thFE-EY H7HlA A3 FAI5H] 1% S&
T AAIZSS A okl AES HASTHAHKGA, 2022).
5], ¥ AW AAEE o] AR D- LR FAFORE
L 22 307 PYriE ok FAH R Y9 oF 75%, ofst
A9 oF 90% ol/o] AA L5 A 7ol HIX|A] Fota }low, g
obA Bul= 4] A7 A 1097 3716k AR AAEs &
Zof digt BAIE A&H 02 AstE Al Yick(Hwang et al., 2022).

2719 AR EE 52 gt 47 2AR o]o1d 7
=AU} AAEEo] EE53 HAEL vnh AEH Ag A 25
T T AAA A% TART ofYEt 25 ARE vE 2 A
A4 BAE A4S Yol Atk (Pietildinen et al., 2008; Costa et
al., 2021). 53], 4AA&E ZAA7F2 75 Aol 9o, 4
ALs B52 A0 ZAE 4371 8Q1CE AFHI 9]
tHLachytova et al., 2017). AP0 w=2H, AA|L52 +H
9] A& A7 thFet A AT S-S A3tot= H 7105k
(Mahindru et al., 2023), -1 % AAES o] Y4HL v]|&
AR AR A Aoyt Aol gt £ Q14 =5
o] ¥2 Aoz BuEHColedam et al., 2023). = Aol
T AAES A3 AEYA 2| weh e At Azl b
0|7} el A0 RAE Y o (Park, 2024), 43 RlkZof wzt
M PE, Al g F3 A7 991 BRoA G FFE vR]=
Aoz AFsA ArkSeo & Kim, 2022). °lo] AFA+E
gt SHOIA AAZS FRFolY o] 2ol Hiet ARE 7]
A7) PAE FAste] HAEY A7) W 8 AE o[
o] Q9 3Fe A5 tH(Hale & Boros, 2021).
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R o]Fo]A]7]Hr} olg] FEo] BFAHog 23 A9t By Y
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Toll= IAFEY F7E e 5, fitd 20 TELE, BT 2
st Aoz BEshe AE7F Sttt d-d® 6k, 71
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gt 23& 30| %tH(Noone et al., 2024; Schroeder et al.,
2019). E3h AAZE {30l tiet £7E 9% $AH WHESR
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B 135}3 Jk(Nylund-Gibson &

9l
ol
rr
fin)
=2
rr
o
)
N
30
dlo
10 ol

Choi, 2018).

APAFES] PHEHY TAE S5 AT =2 dg¢o =
AAZEA (Latent Class Analysis, LCA) BI'HS &-8-5}o] XA &5
FBE o, 72 /3 AAATY A RS TAE EAT
0] AQt= I 9tkFernandez-Rio et al., 2022). FAASESL
TR s A NS 7R sF TS AEstkar, oot |
9] BiEE SAlo] 12T 4= 9o, He AHE E89f ERFC
BAA e R 5 Sl dAE Adth(Weller et al., 2020).
FAASEAL N8 S5 o] of e 22 Had A5E HES
2 fAMdo] =2 ok TS Aok BAA 7o R, A A
ALEs 3L AAZ LR EFota oldjct= d Aot} o] Wi
2 W5(Jang et al., 2023; Lee et al., 2023), x=5(Jeong & Nam,
2024; Park et al., 2023), 9]&(Gu et al., 2024; Han & Nam,
2021) & tHFEE Eofoll A AR 8 40k Hl 84 8=
Ao, =4 AAEs dFolM T FRASEAS A& ot &
5 29 A% AR 7 BAE FE5ks A7 BaE T JoHKim
et al., 2016). 18t} oA = FAARASEAS E-8&oto] FAH9
AAZE FHE 7T At ARt 55 {3 H4739
Aol SHH R HES All= ZotR 7] (7] g2 A7o|th

wtehA] o] A= HAE AT FE| 2 AHKorea Youth Risk Behavior
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Table 1. General characteristics of study subject

Characteristics N %
Middle school
Male 14,694 51.9
Female 13,616 48.1
Total 28,310 100.0
High school
Male 12,768 51.0
Female 12,272 49.0
Total 25,040 100.0

DY 29 A AR s AT 5 AR &8
Q= =7 TEulelEQl A203H2024) HAE AT P RARS]

AAEE AFAER HEStt

AadA R A= v FAad9] RS 59 A7 H
Y 9 Fo|E metelr] Yol F1~113 S o2 AAsH=
g4 2717194 28kl FAe]tH(Korea Disease Control and
Prevention Agency, 2024). 0] A= IF7H5QAS5A(S591HE A
117058%)F = A\ AL BA A&S BEFHoZ 5,
Ao A3 A7FSAANEY 719 E Frte] At ARERR
Z8okar Qlrk. o] AtolAl= AR20R}F A AT ZAR Frogt
54,653%(5348: 29,0879, 155HY: 25,566%) & Z=3 A9
53,3507 (581 28,3107, L5 25,0409)% AF AT A=
2 A75t90H, (Table 1)3} At

A7

/7 Sop e

e AAEE HOIHa ek, of ATOE AALEH B
23k el o] gatu thg3t Lol A Holstel Agsteiet.

1) 3% LSS
HE 79 B AEsol BAAEG STFSEAY, w0l
L9 AAEES(FFol FHglol) shFol S 60E o4
2 HZAJYZ?Y FF& o]-8oFArt. Ministry of Health and
Welfare(ZOZSH TRl 9%t AAES A A = FadeA
2 ol FAE AAEES WY AAE AE At vt o
ﬂ'/ﬂ o] AoA= Wil GO ol F4E AAEES AAIT Jdk
I IZA] 2 [Fo = JESkI

e
M o,

2) 1F= AAES

H 78 ¢, w0l wol AAY Bl Hol & A=Y 1k 4l
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A5 o G2 AJAYZ?Y EFL o35+t Ministry of
Health and Welfare(2023)9] $=1¢1< I3t AAZs AHolA=
AadolA F 33 ol 17k AAEE o
wEbA o] Ao 5 33] ol IAE AA GOl Fof o R E
S 253

3) 2YLF
AT 79 E9, BRENY), QB0 47 571, o, B,
WL 2L 28 Y2 A19E LFEUYL 25)L o de AY

Uz 24 01%'3]'53‘:} Ministry of Health and Welfare(2023)
Q 5 ARl = FadolA F 33 ol &
G52 Aot Sil : E}EV‘] o] AFollA= F 33] o 2R
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SES 50 294 7=
Sttt

ST 5 o] YARE IR M-S

4) A% AF
A A2 A Az AT EVE A AHo2 4 Al
(o]

o
21219 52, A F AL AGE AL Aol A
A7, HE 1209 B, AL A Fo] ARSI £IL B
g3900, 1Y £F F & 7MoY YO U A A4
sgo] g Ao FHsgtt

5) 92
AT 1249 B, okt AF A2 LASUAY £FL o]
Boteick. ol BY $YL 1S 2714 LA ~ 5%
e AR OISl of Al dnge ot da
(34 o)t 91282 714 9 QA olshoR TR,

6) B

o FAlAE B S37] 99 SR ARGAD-7)E
olgolm Sick, A5 A AV 23 59 2ok HEE Gk A
22 74 B 44 aﬂ Tl Siek. B4H0~94), FI(10~14
), FBA5~218) 02 AT % ek, o] ATOIAL Belo] g
4P et 194 e YHoz PR,

A A=

o] A9 HHL H4W9 AAEE FIL B, TAASA
et Johd EA4S gRlcks Aotk A+54 24 9o 4
A9 AAZS FHZ 5] e FAASEAS A6 E
St A SN Uit B4 WEEE H|wshr] s 2AAEI
AEAS AAIZ

AAASEA ol Aest A& M3t 8ot BmHToA &
ZER] G2 5k9 IFS AEst=t *}%3}" BAA 7ot}
(Nylund-Gibson & Choi, 2018). o] 91704+ AAE50l sl
AL AAGE, 1A E AAEE, 2 _,,5 FA P59 470
ARxE o2 HHste] FAHAS 13 FAskt

FAASS A5 Yot A 2= AlC(Akaike Information
Criteria), BIC(Baysian Information Criteria), SABIC(Sample-
size Adjusted BIC)7} &-&Fth ARES $X7} 242 g9
A7t £ Ao0=2 7S Morovati, 2014). ©] A oA A
FAF(Morgan, 2015)°] 71&3te] BICE 7|22 A% 23S A
ei5koict.

S A2E A8 R Z2IAR 4.4.1 ver)S 831300, FAA
SEAE AT H71X = polCAE A-&steleh A8 2432
ot 2ok A, SBAL 54 mofslr] Aol 71EBAE Al

stAth &4, AAASEAS B9 4l AAEE 73 J92 &
Qlstaict. A, 7+ Jt K3l e B4 S ElIsk]
B~ IEAE S o, RO 052 A7g5HH
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o] Ao R WA A o] BE Fadel AABEN J4d

7 B4& Yepd Asfolch. (Table 208 Annw, Foh4 Heto|

A 599 AARE oI ool vl RSl & A
'Eﬂ-}\g

2 eyt F4E AAEE ol dshyo] 14. 5%, of
4.3%2 UEE o™ (p<.001), 4T A EE Fojgd &
62.9%, o182 40.6%= HEFFTHp<.001). +EL% o]
o] 39.5%, oSS 13.9%2 A ATHp(.001). 4] BB
2 of5HY(94.0%)°] Fe(89.0%)° vl3l FlsHAl =L Ao 1}
ERATHp<.001). BAAZ A HAA= ofshlo] BE AR(AEH A
(87.9%), =¥ F FZ(79.1%), +2(33.1%), A A%(19.0%), <
22(64.5%), E2MH6.9%)NA =7 YERHTHp<.001).

153 Ao A E AASEL 4E Aol T3 e
ot AL AAEE Fol&L Fstao] 7.8%, AL 2.2%A 0
H(p<.001), IZE AASE Fof& Fetao] 44.5%, ojsty
17.9%= UEPITHp.001). 825 #ol& A dshio] 36.2%,
oML 8.4%E FAHAUTH(pC.001). F4] P59 H9, o3H3
2 96.3%, FYL 93.2%2 UERL ofghA) 9] Bgo] o =9ttt
(p<.001). HAIAT AR A= ofstiJo] FshaJof Hlslo] AEH A
(89.9%), =¥ & TE(87.5%), +=(31.7%), A4 AT (15.4%), <
Z2(61.0%), EMH6.3%) T Eo| K8l

T

>,
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FAASEA S S S 53 AdolA HA Y AS &
Wt Table 3). 42

2A1S Byo] Ao HPo AgH]
FAHCRE Fokul oY 51435.28, of3HY 33782.86, L%ﬁ—}
M8 39875.90, oI3H4Y 20439.38% LEHT.

Jle]m

=

AREN e 591698 54

(Table )= FAAZELE 53 F
gt sh9l9 8-S &5, 7 A% gl datolet. ‘“4
23}, LE ASolA F4] 959 Fof FEL A YEtey, 1%
ZAAEE 9 28 25 Fofgol nit ASo] FEE I

%o 9ol H$-, Class 1(61.7%)2 22 352 2o ﬂ%
o] 97.1%& Wi EA Uehtor, 4= AAE50.8%)7 &
+5(17.1%) Fol&2 WA et 14 E AAZEe Fo &Jg
L 41.1%=2 F7F $£Z0]%0H. Class 2(38.3%)2 14T AlA&E
(98.1%) ¥ <8 5(75.6%) Fogo] w3ko, 4= AALs
o] Fo] FEE 36.5%Z PGt F4] PG5 Fo] FEL Class 13}
AR 5232(96.9%) 202 =7 VFESETE

5t ofshAY 9] 9, Class 1(85.3%)2 4] 59| o] EEo]
98.7%& i =okoH, SAE AAEE0.5%)3 L8 +5(4.6%)
Folgd W yehgth 13% AAEE] Fof FEL 30.6%=
AH o g o fzo]|9lt) Class 2(14.7%)S 173 % AA &S

shgst 5eHge) AAZE
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Table 2. Comparison of physical activity and mental health characteristics of adolescents by gender

Middle school High school
o Male Female o Male Female
Characteristics P Characteristics p
N % N % % N %
Moderate PA <.001 | Moderate PA <.001
No 12,564 85.5 13,024 95.7 No 11,774 92.2 12,004 97.8
Yes 2,130 14.5 592 43 Yes 994 7.8 268 22
Vigorous PA <.001 | Vigorous PA <.001
No 5,451 37.1 8,094 59.4 No 7,089 55.5 10,081 82.1
Yes 9,243 62.9 5,522 40.6 Yes 5,679 44.5 2,191 17.9
Strength training <.001 | Strength training <.001
No 8,888 60.5 11,728 86.1 No 8,151 63.8 11,240 91.6
Yes 5,806 39.5 1,888 13.9 Yes 4,617 36.2 1,032 8.4
Sedentary behavior <.001 | Sedentary behavior <.001
No 1,616 11.0 818 6.0 No 864 6.8 449 3.7
Yes 13,078 89.0 12798 94.0 Yes 11,904 93.2 11,823 96.3
Stress <.001 | Stress <.001
No 3,145 21.4 1,643 12.1 No 2,461 19.3 1,234 10.1
Yes 11,549 78.6 11,973 87.9 Yes 10,307 80.7 11,038 89.9
Fatigue after sleep <.001 | Fatigue after sleep <.001
No 5,316 36.2 2,852 20.9 No 2,359 18.5 1,533 12.5
Yes 9,378 63.8 10,764 79.1 Yes 10,409 81.5 10,739 87.5
Depression <.001 | Depression <.001
No 11,319 77.0 9,110 66.9 No 9,808 76.8 8,384 68.3
Yes 3,375 23.0 4,506 33.1 Yes 2,960 232 3,888 31.7
Suicidal risk <.001 | Suicidal risk <.001
No 13058 88.9 11027 81.0 No 11,529 90.3 10,384 84.6
Yes 1636 11.1 2589 19.0 Yes 1,239 9.7 1,888 15.4
Loneliness <.001 | Loneliness <.001
No 8,055 54.8 4,833 355 No 6,201 48.6 4,786 39.0
Yes 6,639 45.2 8,783 64.5 Yes 6,567 51.4 7,486 61.0
Anxiety <.001 | Anxiety <.001
No 14,241 96.9 12,670 93.1 No 12,317 96.5 11,499 93.7
Yes 453 3.1 946 6.9 Yes 451 3.5 773 6.3
PA: Physical activity
Table 3. BIC (Bayesian Information Criterion) of LCA Models A5S @ePY 9 7%, Class 1(69.9%)2 4] 52| ol &
- - o] 98.0%% E}oH, FHE AALE0.4%) < 5(15.5%)
Middle school High school _ o ~ N
Model e WA UEEt. 13E AAEEY o] dE2 21.4%
Male Female Male Female = SIS} Class 2(30.1%) T74E AAFE(98.1%) 2 =
1 55254.45 36266.13 44280.79 22836.97 o 9%(84.1%) Holgo| =oron, 27k A EE0] Mo FEL
2 51435.28 33782.86 39875.90 20439.38 24.9%2 JEFGTH FA] 3% 2ol SFEL2 96.2%E =9t}
3 51468.04 33823.19 39895.30 20458.23 58k ofshg 9] B2, Class 1(91.2%)2 4] 59 Fof &
4 5151364 3386879  39937.19  20504.25 B0l 98.9%% v wotor, SAE AAEE0.3%)H THEE
5 51561.53 33916.39 39984.46 20550.67 (2.7%) HAGE 2A et 2w el Ao g

(98.5%) ¥ &8 5(67.6%) Folg&o] &okon, ST AAEE
9] Fof S 26.9%= YErgTh F4 5 Fo] e 97.8%E

w9kt
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Table 4. Distribution rate of physical activity

Middle school High school
Male Female Male Female
Class 1 Class 2 Class 1 Class 2 Class 1 Class 2 Class 1 Class 2
Clzizgﬁ?ﬁtt’;;gps 61.7 383 85.3 14.7 69.9 30.1 91.2 8.8
Latent class profile SB PA SB PA SB PA SB PA
Moderate PA 0.008 0.365 0.005 0.269 0.004 0.249 0.003 0.214
Vigorous PA 0411 0.981 0.306 0.985 0.214 0.981 0.100 0.989
Strength training 0.171 0.756 0.046 0.676 0.155 0.841 0.027 0.673
Sedentary behavior 0.971 0.969 0.987 0.978 0.980 0.962 0.989 0.974

PA: Physical activity; SB: Sedentary behavior

3t FAAS S oL,
2, Y, dER, B A&
Helo] AAEE F3 o & ¥ vAE
S AAEE A (PA)OE ZAAE D] F|E 4
(Table 5)<} 2.

Foa A9 A8, 4 Fe Fo2 AAE:

% gl ujsh &

Ega A 7FsAol fo “10}7ﬂ QUTHOR=1.16, 95% CI=1.07-

1.25). ¥, && A 742 FovlsHA @

Ao yehrt

(OR=0.76, 95% CI=0.71-0.83). A4 |} Q=& EQF |2

u|gk 2po] 7k GloiTt. oSt Q] F9- AEH A A= 72
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Table 5. Comparing the effects of physical activity on mental health in adolescents
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Middle school

High school

Male Female Male Female
Stress 1.16(1.07, 1.25) 1.16(1.00, 1.35) 1.39(1.26, 1.53) 1.50(1.21, 1.83)
Fatigue after sleep 1.00(0.93, 1.07) 1.08(0.95, 1.22) 1.23(1.11, 1.35) 1.17(0.95, 1.43)
Depression 0.76(0.71, 0.83) 0.73(0.66, 0.81) 0.79(0.72, 0.87) 0.66(0.57, 0.76)
Suicide risk 0.92(0.82, 1.02) 0.81(0.71, 0.92) 1.03(0.90, 1.17) 0.75(0.63, 0.90)
Loneliness 0.98(0.92, 1.05) 0.98(0.88, 1.09) 1.05(0.97, 1.13) 1.09(0.94, 1.25)
Anxiety 1.01(0.84, 1.23) 0.83(0.69, 1.01) 1.50(1.20, 1.89) 0.99(0.75, 1.33)

OR: odds ratio, CI: confidence interval.
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