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1. g7ol Hed A2 QAT "art Ut
A9 FAPE2 tAE 717] AR BHusiet
A4 A7l AAE 3ol APE= SAll A 55 AT FFoRE FUetal  QUK(Park,
A BARL A5Ago] g Ug BAR, St & 2023). =AIE A7|EQ BEF 242F ol o7
727 o ALt 22 1739 ARA ZAaglo] HE 23R AFE 50t FAE9 H|Eo] 2009¢
gl F83F S PIATHKIm, 2022). of=gt Al o]F X&A AASIAL, AAEE AHEE wfe R
7= 7 ZE Seo] 5] ALt oo} s o o 2zoz HusH9thlee et al, 2023). Lee 5
S ¢ A ¥ WdA wgAle] EAol gloEg, (2023)°] w2H Fh=r S ofF Wt AR
A EAY I 7hedol =1 ARE & ¢ SAIRE 57&, SIS 6AIRE 447 0=, ol H=
B¢ 5 ARG EAY 27 I =2 fEEol Aado Hd FPATIRI 32 30RET EAT] 4
Hiso} Qltk(Park, 2023). THLee et al., 2023). o= AULEE 7|Q1& ZAFE A

A AAZeRE Frd o 79 F 173o] FAESS

A1A3E9] oF HHk2 144 o]Hof iR
O QAR FAY HAlo] Agit
247l Fug dFFE vzt
(World Health Organization [WHOI, 2025). 3=
9] %, 10~30th9] AFFQl 19 AHdelm(Korea
Statistics, 2023), 20244 71&
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® I RATTES|A] H39 3% e

o7bd ATHERIE SFF 2413 olstE Al A
BI5FE o M American Academy of Pediatrics,
2001), 20169 714 7tol=gkRloA = Azt S49 Al
S HAGHL A ol AFE A G
HeolA o3 FR mido] AMEE Aljbsta itk
(Council on Communications and Media, 2016).
J8u S 2AR] WE2W e HAE9 5 AUE
E AGAITES 4.8A17F FEL 6.6A7) ol2H, F
% 3 AL 11147, FEH2 9247k 2 B
&0} QUek(Park, 2023). ol#gt 7|&s 1T o, g
= FAd9 #HAPs 522 Y U552 AT 7S
go] oH, ol AAgE 52 MR AF £A,
A2 A, 2 59 BAAT oFRLeE oloF
& YtHWang & Peiper, 2022).

o] =9 At AARE FAFE0] AT
A9 AFE F7HT= A2 GuEA HojEt 12
~15A] HadolA Sk 3A7F olide] #HAgEo] &
2 34 7k #EEA(Vancampfort et al.,
2018), ml= ﬂEﬁ“@"ﬂ’\iE oj7Hgd AT RERI| 5F
NS oW & 9190l =3ItHWang & Peiper,
2022). 43715 HAdS PR g AoA= o7t
4 FHAPsol AAE AF FVe AuESx
(Vancampfort et al., 2019a), 5271= EA4oAE o
M AP El Q= 9 SRt IHESIH
(Vancampfort et al., 2019b). = AFIAE H4
L%_,] Ztﬂ' oT-/\ EX‘] J}A]OHEJ/]— ZZ Zl?___]— /\l:q-E}_E
AFgAJ7ro] WHEQETo] 3L =9 or(Park, 2023),
FAA7r0] ZA4E 287t 9Fo] ZUlel= Ao H

IEAHKim et al., 2022).

22 A9 F2 AF 8 A 9
/A Aol stu FE, &4, ‘Qi% g3 22 4
7ol SRR Y FHol dE AF S olojdt
(Vancampfort et al., 2018). Q|22 ?_-7—} 29
3y gA7 TE " Exj 7k AF =i} 4TI
FE 4 E ARBOZ o]ox]A QQ{Vancampfort
et al., 2019b). |3t HAAZL EA= H4E7]9
ey BT gEd 71491 49 Aol SHie I
< A tK(Vancampfort et al., 2019a). WA 4
o] FAP=at HJAA7} 7k A S o]oﬂo}‘— o
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Wy F29] 71x &AE vkt o F835kh
T3y AYAT= R ok S AR B o
7H 23 e 22 ol Ax 28-S Fol(Kim
et al., 2022; Wang & Peiper, 2022), $H= H4AWA 9
Z2.Z200] 3y Zjo|e} sk B -H|sks 23F
AP35 Alolg Fw5] WrPsHA Eslsith. E35] =
Yolde 89EGEF/FDT FA(EE/E)E A4
Oﬂ Jefsto] FAAZRTY] BAE £ A7t vie
BEsich T3 202449 V1R H4d BAATE Ao
A 2 AHE( 23.1%, o1 32.5%), AHAZHE
9.4%, 9 16.2%), I=2(d 14.3%, 9 23.6%)°]
SHYollA AaEA o A UERHKDCA, 2025) 4%
_E_}\go" tﬁl—% 3{'-/5_1]’51459] X—]A]7—]7T— Oﬂf)g: f(]—O]E T‘)é]—
LoA= A7IE. Fade] AP FAATE
g2 d7E EASHAITHKIm et al., 2022; Park,
2023), YEZ7HA] SAlO| 2Fetr =7 g A=
2 BN | A= -9 REol) ol & A+
= FAEY A 8 9 B8 @A oo
Ao &8, A7, Q2gate] IS 4E
oA st g

2. g7 =23
2 Jode A173H20219%) FAUALFHR

A ARE O B Ao BBl PAA
-2, AL, 220l nAE G A By

o4 BASHE Ae BHoR itk
CHY Hadel Qubd B4, HAYE 54, 444
7 B4 gelg
C Y HAde] ek 9 HAE 40 HE A
A7) Aol Sl
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B7F QAR A2 A=A A7 Fardasd
EjZALfE M= 7967 lA 54,848780] oI5t
(KDCA, 2022). ¥ 7= Cuishy AgaaHdsz
He] AojuA] £9S w2 & $PEIHIRB No.:

1041566-202505-HR-001-01).
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3. g+ &+

AAse WA HAYs, 75 AN HIPE, F
3 o B4 BY9E, 35 ok B4 o 495,
9 AR S, U ok 24 BB, 72 o
% 84 o AY5oR FREL 25 oty B4
Agse dagne FaWA s 2 S 59,
A Solut S T TV A EE AR AFS
5 gotd olsold BEO| W AL R F
3 ok 24 o HYPEL YaUvH FAWH
TV A%, A, AEY oI, T, o5 5 24 5 o
£7 BB B2 Yol 4T B AT rlat
oh R ok B4 AAWES £adn 4aY B
ShE B okl 49, 44 2L FRE 99 TV 2%
EE 83t gobd BU BE A% onldit F
ook B4 9 NP EaUn 9 B TV

A7l Qg 20219 BAENZFEARAL B4 o0

A, A, JEY o1, digh olF F A 5& %
gofo] Qobd HWl Bt ARE SJulTHKDCA,
2022). A #HAHES] FEG.44RH 1343 718)2
U HLEAGFH AL ARE DB3to] YA
W A AR o BEge 24T AYAHKim
et al, 2022)9] 7|&& A&ttt B3 2AGFF/F
W) =2 (S5/veke)0l nE HAPE FHGARET
AZE 718)e B A HA%E e MEd
of §1% 719 Avde &gt APAFH(Park, 2023)
oA AAE FES Farste] H-8stgltt. olgt 7]
F2 T A2 ARA HAARE 71l mE Al
27 f1de] A7k FREHA vehe F3tes gl
gof & dolME T 7 ARshe Zlo] BEs
[ LA L

2) 22

= RS
o QEAS L Bgo] g E: AtE oF

3 428 olgstert.

Jzge AT 1249 $% =L LA WES
L 2] tet $9S voE, AF E- YA
298 Yk, THE, AY LA @, A

5 74 g U E AEFSIIHMadsen et

3
THFS StuRd, TALE, AAGH, AFIH,
A A, S5 B, FHARL AAgE, AEHA
23t ol#gt HEES Had HAA%
I FAPE 719 AAE EAT o 8 wHKRIe=
B1% v} QloJ(Kim et al., 2022; Park, 2023) & o
oA B9 gL FHs] Sl FHFSR
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2 A 401]71] iﬂﬂh FHAIZI 8A7HE 71E2
2 333 49 g FHARRE F 1508 8ot
AthHirshkowitz et al., 2015). AAEE $F&

WHOS9] AAEs HFA AR 2E35F SIS =2 4]
11]%% JF08 BR39cKChaput et al., 2020).
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(KDCA, 2022). H3E2 ZAH= *Mltﬁ.T} =
o= Qs AAE Af, HELA} A FHEHE H
o] WS 5= QIo(KDCA, 2022), & Aolies &
= ASUE AR A o8 At EAA GG
of xZslsict ol ol A AEIF HEH A
FRNE ASTIESE Sigith BE B2 SPSS
-4 Complex Samples &2 o|-85to] BAAE
8%t & sk FAE F94 B 7
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[e]
&2 AAg “‘31?_} HERH3 7eSAE
sien, ks HlEe TIEAE AEe wWEe,

497 % E%ii% Ao

- O] AubA B4, BABE B4 B FA
7 Aol 4‘?&’1‘& 4AE TEE BARY B Q
SR RYRAS ol8stert

© ) HAREol AAATel AL G B4
7] Slol BYRE A 2AAY SARYL 4

boact
. S Zat
1. HAUO| Wby o HAIZY S4
£ A5o] Golek AR oty of}y

o] 51.7%,
o] 48.3%ct. L¥ry EA4oz Jrﬂ%oé%
51.0%, 153t 49.0%om A4 ol Qigich. &
AAAL AF $:30] 37.1%, 'F 40| 31.0%, ‘IF
$70] 31.9%AoH, HE2E dshjold A HlE&
(37.7%)°] ATHI(36.6%)E Tt =UTHp<.001). AAAF
= ‘Fol 49.0%2 7H w@ora, AY 40.1%, ‘SF
10.9% <=0]9ich. Fshie ‘A (42.2%) Hl&o], oJshiY
2 F'(51.5%) Hl&°] E=UTHP<.001).

FYel= VIS FAKE B 96.2%E iR
B A on, ofa8(96.9%)°] H3HI(95.6%)Hct
EUTHP001). & AE2 AA 9.9%Ax, FA
(13.1%)°] AA(6.4%)HEt F 28] EUTHPC.001).
2% A9 AA 32.9%92o1, deAy 37.6%, oI5
27.8%= FEAol A =AUTHPC.001). FHAITRS 84
7t maF o] 63.8%, ‘8AIZt o]AY ol 36.2%AxL, ofsHY
(68.0%)°] &8HY(59.9%)E Tt 8AIZt wlgt 4= HI%OI
EUTHPC.001). AASE $52 W0l 62.7%,
0] 37.3%¥oH, F2 AAYE HEL 019&*3
(78.1%)°] F3HY(48.2%)H}t =UTHp<.001). AEH
2 QAAE F7Fol 42.6%, HZ'0] 38.8%, WS ol
18.7%92m, &g Hl&2 oJsHAY(45.6%)°] FA
(32.3%)Ect EUTHpPC.001).
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(p<.001). AHLAYZL %
b 9.5%z ofstio
Al 16.0%R M, st

Ao A =9tHp<.001)(Table 1).
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AA 12.7%931, oISt 16.1%,
| =3%Hp<.001). Y222

A3 19.9%, 9 12.3%= °1°L

A FYPFS 5

ACHpC.001). 6.441%F
10.8%, 13A1ZF o4 ofsty 42.4%,

Table 1. General and Mental Health Characteristics of Adolescents

20219 A

UAZHREA 24 @

Bt 6.4A17F v]To] 16.5%,
0.4-12.9A17t0] 59.0%, 13AIZF ool 24.4%3A. 73
HEE 64417t migto] T 19.9%, I3H8 12.9%

ow, 13A17F oA A 27.0%, YT 22.0%
2 oMol A =REHpC.001). 5
T2 11.14+0.03A170]L
AIZE, oI8HAY 11.78+0.04A170.2 ool o 2
ok 9oy 19.9%, °sHy

#% A4 A5 9
H, 98M8 10.55+0.04

@8 32.0%

Total Male Female
n=54,848 n=28,401 (51.8) n=26,447 (48.2)
. Rao-Scott
Variables Category N=2.629.588 N=1,358,614 N=1,270,974 (9
e (51.7) (48.3)
n (%) n (%) n (%)
School type Middle school 30015 (51.0) 15586 (50.8) 14429 (51.2) 0.04 (.850)
High school 24833 (49.0) 12815 (49.2) 12018 (48.8)
School achievement High 20528 (37.1) 10802 (37.7) 9726 (36.6) 9.02 (£.001)
Middle 16903 (31.0) 8518 (30.0) 8385 (32.1)
Low 17417 (31.9) 9081 (32.3) 8336 (31.3)
Economic state High 21568 (40.1) 11811 (42.2) 9757 (37.9) 35.74 (£.001)
Middle 27077 (49.0) 13321 (46.6) 13756 (51.5)
Low 6203 (10.9) 3269 (11.2) 2934 (10.5)
Residential type With Family 52426 (96.2) 27014 (95.6) 25412 (96.9) 13.14 (£.001)
Others 2422 (3.8) 1387 (4.4) 1035 (3.1)
Experience of smoking  No 49519 (90.1) 24808 (86.9) 24711 (93.6) 356.72 (£.001)
Yes 5329 (9.9) 3593 (13.1) 1736 (6.4)
Experience of drinking No 36909 (67.1) 17855 (62.4) 19054 (72.2) 224.22 (£.001)
Yes 17939 (32.9) 10546 (37.6) 7393 (27.8)
Sleep duration (8hr 34011 (63.8) 16438 (59.9) 17573 (68.0) 92.50 (€.001)
>ghr 20730 (36.2) 11901 (40.1) 8829 (32.0)
Physical activity low 33768 (62.7) 13368 (48.2) 20400 (78.1)  2338.99 (£.001)
high 21080 (37.3) 15033 (51.8) 6047 (21.9)
Perceived stress low 10377 (18.7) 6716 (23.2) 3661 (13.8) 507.48 (£.001)
middle 23226 (42.6) 12517 (44.4) 10709 (40.6)
high 21245 (38.8) 9168 (32.3) 12077 (45.6)
Depressive mood No 40156 (73.2) 22081 (77.6) 18075 (68.6) 490.03 (£.001)
Yes 14692 (26.8) 6320 (22.4) 8372 (31.4)
Suicidal ideation No 47892 (87.3) 25762 (90.5) 22130 (83.9) 397.54 (£.001)
Yes 6956 (12.7) 2639 (9.5) 4317 (16.1)
Loneliness No 46093 (84.0) 24998 (87.7) 21095 (80.1)  458.72 (£.001)
Yes 8755 (16.0) 3403 (12.3) 5352 (19.9)

n: unweighted sample size, N: weighted sample size, %: weighted percent
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ATHPC.001). 5 St =4 #4PF Bt 7.65+
0.04417F011L, E3HY 7.06+0.05417, oI8H4y 8.28+

0.04A17F]ATHpC.001). 7AIZE o) 3k #APs
Hl&2 ofshAgo] 71.0%= FHE(57.8%)ETE =3uTh
(pC001). % k5 9 FABS Bt 3.49+0.024]
oz gl Aole UATHp=.684). 3~TAIRE F7H
oSkl 47.1%, MY 44.9%, 7AIZF oA dshAy
10.3%, °13H8 9.8%AHp<.001). FT A 24 Bs
H2 9.18+0.03A17101% 2L,  oJ5}HA8(9.34+0.054]
Zhe] =eH4(9.03+0.05A1ZHET A ATH(p<.001). 13
A7ZF oA oA 22.5%, YEHE 20.4%%¥TH
(p€.001). % sk 54 HAYPE Bt 3.9240.04
AZtol9lon  ofskaio] 4.21+0.06A17teg2 ok
(3.64£0.06A1ZHEE AATHpC.001). 7AIZE o1 3t
& s vl&2 o5k 21.8%, EHY 18.3% ATt
(p<.001). L 35 9] FH4PF ot 5.27£0.024]
ZHo|a, e 5.40+0.04417F, o548 5.13+0.03
AZto g FagolA EATHpC.001). TARE oV |
Y 28.0%, A8 25.8%ATHC.001) (Table 2).

2
1> o d
a5 ¥
[o] -
%ﬂ S ot
At B
S s}
= 1o
ne
rlI.
~
we,
N
ogt
oft
N
o,
2
=}
g
ox
2

ox 1o
o 2

2

i:ﬁ\_/

T

o

S
AR

Ie

El

Jo

99\11

b

o

—_

&

-

1)

01), %Hl*&ﬂi(pwon, AFZH(p=.001),
(p<.001), 25 B3 (p(.001), HAIRK.001),
ALE(p<.001), AEHA AR (p.00D)l w2t 79
o7t Aiet. A Z-S A 4] 5(p<.001),
AA HAFE(p.001), 75 S B4 9 4
(p€.001), L A JHABE(pC.001), L
52 9] 45 (p=.017), FARFH(p=.012), T4
Z(p<.001), AAE(p<.001), AFFE(p(.001), &

A A (EK.001), =5 FE(p<.001), FHAIZHpK.001),
2E# A AR (<0010 wet gelgt Aozt Uit
2ge HA FAPE(p<.001), FF AA FAYE
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t58k5]x] F39¢ AN3E @

(p<.001), ' Bhy 54 FHAPE(p.001), L
5 54 9 #FAFE(p.001), 7P (p<.001),
232(p<.001), 73Xﬂ*&lﬂ1(p< 001), A5=%=(p(.001),
AA([P<.001), 5 AE(p.001), FHAIZHpPL.001),
AA 5 (p=.007), AEEﬂA AR (p<.00DN w79
gk Zpo)7t AGUtKTable 3).

d o
re pe Lo

ofshel Uuky 9 AT B4 w2 HAA%
Jolg HAR A, 92 A HAWE(=007),
'/H?\‘

%% o4 24 BABE(E00D, 75 o 24 9
AAFE(p(00]), L A HAFE(C00D), F
3}

& 58 HPE(pC001), L S5 54 9 4
%(p<.001), SR (p=.001), SFAGA(p<.001),
Jel(p<.001), AFFEN((.001), T FH(p<.001),
=== 7% ( K.001), HAIZHp.001), AAZS({.001),
2EH A QA (pC.00D)l wet fefgt &pol7t UGt
ZH::IO#S AA FHAF5(p<.001), FF AA FAY
B(p=.001), 5 & =7 PS(p<001), 5
‘8]—./; EX—1 g 5]. ke HE(p< 001) Z\:ﬂ- {;2." }er]ﬁﬂi
(pC.001), E ks B4 FHAPE(p.001), L
5 54 9 -4'“‘%‘%(1)( 001), Sta3(p=.004), oA
31(,0(001) AAVTE(pC.001),  AFHE(p<.001),
A AP0, +F AF(p<.001), FHARE
(< 001) AAZE(p<.001), 2EZH 2 AA](p<.001)°
et Fofgt zol7h Qloieh Q22 A 4 E
(p=.000), 5 o5 5& FAFP&(p<.001), 5 T
& 24 9 FAPF(p001), FL AH FHP5
(p=.001), ¢ 5 =& FAP5(p<.001), FZ
5 57 9 IF4PB(p.001), A (p<.001), A
AHI(p(.001), AFFE(p<.001), T FE(p<.001),
=5 A3(p<.001), FHAITHK.001), AAZS(<.001),
2EH A QA|(p(.001)o weh folgt Zpol7h Qlolct
(Table 4).
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Table 2. Sedentary Behavior Characteristics of Adolescents
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Total Male Female
n=54,848  n=28,401 (51.8) n=26,447 (48.2)
. Rao-Scott
Variables Category N=2 629,588 N=1,358,614 N=1,270,974 % (o)
e (51.7) 48.3)
n (%) n (%) or M*SE n (%) or M+SE
Total SB (hr/day) 6.4 9256 (16.5) 5726 (19.9) 3530 (12.9)  1193.44 ({.001)
6.4~12.9 31638 (59.0) 16102 (58.1) 15536 (60.0)
>13 12773 (24.4) 6009 (22.0) 6764 (27.0)
Weekday total SB (hr/day) 11.14+0.03 10.55+0.04 11.78+0.04  425.34 ({.001)
6.4 8629 (15.5) 5754 (19.9) 2875 (10.8)  1217.11 ({.001)
6.4~12.9 25706 (47.5) 13461 (48.1) 12245 (46.9)
>13 19666 (37.0) 8790 (32.0) 10876 (42.4)
Weekday SB for learning 7.65+0.04 7.06+0.05 8.28+0.04 358.17 (£.001)
(hr/day) 3 3038 (14.3) 5309 (18.3) 2729 (10.1)  1274.94 ({.001)
3~7 11660 (21.5) 6736 (23.9) 4924 (18.9)
>7 34303 (64.2) 15960 (57.8) 18343 (71.0)
Weekday SB for other 3.49+0.02 3.49+0.02 3.50+0.02 0.17 (.684)
than learning (hr/day) @3 23692 (44.0) 12546 (44.8) 11146 (43.1)  1334.61 ({(.001)
3~7 24801 (46.0) 12558 (44.9) 12243 (47.1)
>7 5508 (10.1) 2901 (10.3) 2607 (9.8)
Weekend total SB (hr/day) 9.18+0.03 9.03+0.05 9.34+0.05 20.11 ({.001)
6.4 16304 (29.2) 8844 (31.0) 7460 (27.3)  1171.65 ({.001)
6.4~12.9 26325 (49.3) 13485 (485) 12840 (50.2)
>13 11277 (21.4) 5630 (20.4) 5647 (22.5)
Weekend SB for learning 3.92+0.04 3.64+0.06 4.21+0.06 45.75 (£.001)
(hr/day) a3 25459 (44.8) 14391 (49.4) 11068 (39.8)  971.98 ({.001)
3~7 18557 (35.2) 8850 (32.2) 9707 (38.4)
>7 9890 (20.0) 4718 (18.3) 5172 (21.8)
Weekend SB for other 5.27+0.02 5.40+0.04 5.13+0.03 33.03 (€.001)
than learning (hr/day) 3 11938 (22.5) 5652 (20.8) 6286 (24.4)  1318.96 ({.001)
3~7 26831 (50.5) 14099 (51.2) 12732 (49.8)
>7 15137 (26.9) 8208 (28.0) 6929 (25.8)

n: Unweighted sample size, N:

error, SB: Sedentary behavior

Weighted sample size,

%: Weighted percent, M: Estimated mean, SE: Standard
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Table 3. Differences in Mental Health according to General and Sedentary Behavior Characteristics among Male Adolescents

Depressive mood Suicidal ideation Loneliness

Variables Category No Yes Rao-Scott No Yes Rao-Scott No Yes Rao-Scott

n (%) n (%) X (o) n (%) n (%) X" (o) n (%) n (%) X (0

Total SB (hr/day) 6.4 4474 (20.0) 1252 (19.6)  2.81 (061) 5230 (20.0) 496 (19.2) 12.92 (.001) 5111 (20.2) 615 (17.8) 15.06 ({.001)
6.4~12.9 12603 (58.3) 3499 (57.2) 14695 (58.5) 1407 (54.6) 14256 (58.3) 1846 (56.5)
>13 4605 (21.6) 1404 (23.2) 5351 (21.5) 658 (26.3) 5150 (21.5) 859 (25.7)

Weekday total SB (6.4 4500 (20.0) 1254 (19.4)  2.21 (110) 5247 (20.0) 507 (19.2) 9.99 ((.001) 5134 (20.1) 620 (18.1)  9.52 ({.001)
(hr/day) 6.4~12.9 10537 (48.3) 2924 (47.5) 12301 (48.5) 1160 (44.7) 11916 (48.3) 1545 (46.6)
>13 6767 (31.7) 2023 (33.1) 7872 (31.5) 918 (36.0) 7609 (31.5) 1181 (35.3)

Weekday SB for (3 4104 (18.1) 1205 (18.8)  2.42 (090) 4821 (183) 488 (18.0) 0.91 (402) 4696 (18.3) 613 (18.1)  4.10 (.017)
learning (hr/day)  3~7 5202 (23.7) 1534 (24.6) 6125 (24.0) 611 (22.9) 6000 (24.1) 736 (22.0)
>7 12498 (58.2) 3462 (56.6) 14474 (57.7) 1486 (59.1) 13963 (57.6) 1997 (59.9)

Weekday SB for (3 9868 (45.3) 2678 (42.9) 11.61 ((.001) 11465 (45.1) 1081 (42.0) 852 ((.001) 11153 (45.3) 1393 (40.9) 13.48 ({.001)
other than 3~7 9768 (44.8) 2790 (45.2) 11384 (44.8) 1174 (45.4) 10996 (44.6) 1562 (47.1)
learning (hr/day) > 2168 9.9) 733 (11.9) 2571 (10.1) 330 (12.6) 2510 (10.1) 391 (12.0)

Weekend total SB (6.4 6964 (31.3) 1880 (30.0)  5.21 (006) 8087 (31.3) 757 (28.9) 13.66 ((.001) 7908 (31.5) 936 (27.7) 18.72 ({.001)
(hr/day) 6.4~12.9 10503 (48.6) 2982 (48.1) 12276 (48.7) 1209 (46.6) 11895 (48.6) 1590 (47.9)
>13 4303 (20.0) 1327 (21.9) 5019 (20.0) 611 (24.5) 4817 (19.9) 813 (24.4)

Weekend SB for (3 11346 (50.0) 3045 (47.5) 6.25 (002) 13092 (49.5) 1299 (48.5) 2.56 (078) 12815 (50.0) 1576 (45.4) 21.52 ({.001)
learning (hr/day)  3~7 6812 (31.9) 2038 (33.2) 8039 (32.3) 811 (31.5) 7779 (32.2) 1071 (32.3)
>7 3612 (18.0) 1106 (19.3) 4251 (18.2) 467 (20.0) 4026 (17.8) 692 (22.3)

Weekend SB for (3 4359 (20.7) 1293 (21.1)  0.99 (373) 5140 (20.9) 512 (20.2)  4.10 (017) 4964 (20.8) 688 (21.2) 12.05 ({.001)
other than 3~7 11046 (51.4) 3053 (50.3) 12857 (51.3) 1242 (49.4) 12538 (51.7) 1561 (47.5)
learning (hr/day) 5 6365 (27.9) 1843 (28.6) 7385 (27.8) 823 (30.4) 7118 (27.6) 1090 (31.3)
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Table 3. Differences in Mental Health according to General and Sedentary Behavior Characteristics among Male Adolescents (Continued)

Depressive mood Suicidal ideation Loneliness

Variables Category No Yes Rao-Scott No Yes Rao-Scott No Yes Rao-Scott

n (%) n (%) X (o) n (%) n (%) X" (o) n (%) n (%) X (0

School type Middle school 12226 (51.2) 3360 (49.2)  5.80 (016) 14072 (50.5) 1514 (53.4) 6.39 (012) 13982 (51.8) 1604 (43.1) 58.09 ({.001)
High school 9855 (48.8) 2960 (50.8) 11690 (49.5) 1125 (46.6) 11016 (48.2) 1799 (56.9)

School achievement  High 8617 (38.7) 2185 (33.9) 56.26 ((.001) 9861 (37.8) 941 (35.9) 1537 (.001) 9547 (37.9) 1255 (36.1) 30.07 ({.001)
Middle 6755 (30.7) 1763 (27.7) 7807 (30.4) 711 (26.7) 7649 (30.6) 869 (25.6)
Low 6709 (30.6) 2372 (38.4) 8094 (31.8) 987 (37.4) 7802 (31.5) 1279 (38.3)

Economic state High 9209 (42.4) 2602 (41.6) 64.26 (.001) 10794 (42.5) 1017 (39.5) 69.25 ((.001) 10531 (42.7) 1280 (38.3) 84.93 ((.001)
Middle 10583 (47.6) 2738 (42.9) 12208 (47.1) 1113 (41.7) 11852 (47.1) 1469 (43.1)
Low 2289 (10.0) 980 (15.5) 2760 (10.4) 509 (18.9) 2615 (10.2) 654 (18.6)

Residential type With Family 21066 (95.9) 5948 (94.6) 11.24 (.001) 24559 (95.8) 2455 (93.3) 17.68 ((.001) 23865 (95.9) 3149 (93.2) 35.65 ((.001)
Others 1015 @.1) 372 (5.4) 1203 (4.2) 184 (6.7) 1133 @.1) 254 (6.9)

Experience of No 19701 (88.8) 5107 (80.1) 248.41 ((.001) 22708 (87.7) 2100 (79.1) 122.76 ((.001) 22117 (88.0) 2691 (78.4) 203.30 ({.001)
smoking Yes 2380 (11.2) 1213 (19.9) 3054 (12.3) 539 (20.9) 2881 (12.0) 712 (21.6)

Experience of No 14560 (65.4) 3295 (52.0) 311.48 ((.001) 16502 (63.5) 1353 (51.9) 117.06 ((.001) 16199 (64.3) 1656 (48.6) 232.25 (€.001)
drinking Yes 7521 (34.6) 3025 (48.0) 9260 (36.5) 1286 (48.1) 8799 (35.7) 1747 (51.4)

Sleep duration @hr 12461 (58.7) 3977 (64.2) 59.48 ((.001) 14736 (69.3) 1702 (66.1) 44.80 ((.001) 14194 (58.9) 2244 (67.0) 76.73 ({.001)
>8hr 9576 (41.3) 2325 (36.9) 10976 (40.7) 925 (33.9) 10752 (41.1) 1149 (33.0)

Physical activity Low 10634 (49.3) 2734 (44.2) 51.00 (.001) 12141 (48.3) 1227 (46.8) 2.12 (.146) 11826 (48.5) 1542 (46.0)  7.21 (.007)
High 11447 (50.7) 3586 (55.8) 13621 (51.7) 1412 (53.2) 13172 (51.5) 1861 (54.0)

Perceived stress Low 6281 (28.0) 435 (6.6) 1591.01 ((.001) 6594 (25.2) 122 (4.3) 996.48 ({.001) 6566 (25.9) 150 (4.3) 1265.13 ({.001)
Middle 10491 (48.0) 2026 (32.2) 11946 (46.8) 571 (22.0) 11711 (47.3) 806 (23.8)
High 5309 (24.0) 3859 (61.3) 7222 (28.0) 1946 (73.7) 6721 (26.8) 2447 (72.0)

n: Unweighted sample size, %: Weighted percent
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Table 4. Differences in Mental Health according to General and Sedentary Behavior Characteristics among

Female Adolescents

Depressive mood Suicidal ideation Loneliness

Variables Category No Yes Rao-Scott No Yes Rao-Scott No Yes Rao-Scott

n (%) n (%) X’ (o) n (%) n (%) X" (0 n (%) n (%) X’ (o)

Total SB (hr/day) 6.4 2416 (13.0) 1114 (12.8) 507 (007) 2970 (12.9) 560 (12.7) 11.36 (C001) 2874 (13.2) 656 (11.9)  5.23 (.006)
6.4~12.9 10770 (60.6) 4766 (58.7) 13147 (60.6) 2389 (57.1) 12428 (60.2) 3108 (59.6)
>13 4530 (26.4) 2234 (28.5) 5521 (26.4) 1243 (30.2) 5320 (26.7) 1444 (28.5)

Weekday total SB (6.4 1955 (10.8) 920 (10.8)  1.15(319) 2422 (10.8) 453 (10.6) 7.12 (001) 2332 (10.9) 543 (10.2)  2.64 (072)
(hr/day) 6.4~12.9 8471 (47.1) 3774 (46.2) 10374 (47.3) 1871 (44.3) 9814 (47.0) 2431 46.1)
>13 7380 (42.1) 3487 (43.1) 8972 (41.9) 1904 (45.0) 8600 (42.1) 2276 (43.7)

Weekday SB for (3 1751 9.5) 978 (11.5) 1154 ((001) 2210 (97) 519 (12.2) 1058 ((001) 2109 (9.7) 620 (11.7)  8.24 ({.001)
learning (hr/day)  3~7 3364 (18.7) 1560 (19.2) 4144 (189) 780 (18.5) 3966 (19.0) 958 (18.1)
>7 12700 (71.7) 5643 (69.4) 15414 (71.3) 2929 (69.3) 14671 (71.2) 3672 (70.1)

Weekday SB for (3 7755 (43.9) 3391 (41.2) 17.47 ((L001) 9429 (435) 1717 (40.6) 1437 ((.001) 9013 (43.7) 2133 (40.3) 15.79 ({.001)
other than learning  3~7 8394 (47.0) 3849 (47.5) 10258 (47.1) 1985 (47.4) 9741 (46.9) 2502 (48.3)
(hr/day) >7 1666 9.1) 941 (113) 2081 94) 526 (12.0) 1992 04) 615 (11.4)

Weekend total SB (6.4 5126 (27.5) 2334 (26.9) 1333 ((C001) 6263 (27.4) 1197 (26.8) 1564 ((001) 5954 (27.3) 1506 (27.3)  6.86 (.001)
(hr/day) 6.4~12.9 8936 (51.0) 3904 (48.6) 10895 (50.8) 1945 (47.4) 10364 (50.7) 2476 (48.4)
>13 3712 (215) 1935 (24.6) 4565 (21.8) 1082 (25.9) 4393 (22.0) 1254 (244

Weekend SB for (3 7446 (39.0) 3622 (41.5) 13.90 (L00T) 9129 (39.1) 1939 (43.6) 16.26 ((.001) 8621 (38.7) 2447 (44.3) 24.65 ({.001)
learning (hr/day) ~ 3~7 6822 (39.5) 2885 (36.0) 8257 (39.0) 1450 (34.9) 7878 (39.0) 1829 (35 8)
>7 3506 (21.5) 1666 (22.6) 4337 (21.9) 835 (21.6) 4212 (22.3) 960 (19.9)

Weekend SB for (3 4309 (24.5) 1977 (24.1) 22.49 ((001) 5275 (24.6) 1011 (23.4) 2158 ((.001) 5075 (24.7) 1211 (23.0) 32.87 ({.001)
other than learning  3~7 8907 (50.9) 3825 (47.4) 10818 (50.5) 1914 (46.6) 10308 (50.6) 2424 (46.9)
(hr/day) >7 4558 (24.6) 2371 (28.5) 5630 (25.0) 1299 (30.0) 5328 (247) 1601 (30.1)
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Table 4. Differences in Mental Health according to General and Sedentary Behavior Characteristics among

Female Adolescents (Continued)

Depressive mood Suicidal ideation Loneliness
Variables Category No Yes Rao-Scott No Yes Rao-Scott No Yes Rao-Scott
n (%) n (%) X (o) n (%) n (%) X (o) n (%) n (%) X (0)

School type Middle school 9971 (52.0) 4458 (49.5) 11.49 (001) 11975 (50.7) 2454 (53.6)  8.16 (.004) 11509 (51.2) 2920 (51.3)  0.01 (.915)
High school 8104 (48.00 3914 (50.5) 10155 (49.3) 1863 (46.4) 9586 (48.8) 2432 (48.7)

School achievement High 7093 (39.1) 2633 (31.1) 137.68 ((.001) 8341 (37.5) 1385 (32.1) 73.43 ((.001) 7959 (37.5) 1767 (32.9) 82.40 ({.001)
Middle 5855 (32.7) 2530 (30.7) 7170 (32.7) 1215 (28.8) 6902 (33.1) 1483 (28.0)
Low 5127 (28.2) 3209 (38.2) 6619 (29.8) 1717 (39.1) 6234 (29.4) 2102 (39.1)

Economic state High 6865 (39.1) 2892 (35.5) 95.01 ((.001) 8345 (38.8) 1412 (33.3) 130.05 (.001) 8030 (39.1) 1727 (33.4) 142.61 ({.001)
Middle 9582 (52.3) 4174 (49.9) 11684 (52.1) 2072 (48.4) 11114 (52.0) 2642 (49.5)
Low 1628 (8.6) 1306 (14.7) 2101 (9.1) 833 (18.3) 1951 (8.9) 983 (17.2)

Residential type With Family 17424 (97.2) 7988 (96.2) 13.30 (.001) 21343 (97.2) 4069 (95.0) 48.77 ({.001) 20336 (97.1) 5076 (95.7) 26.66 ({.001)
Others 651 (2.8) 384 (3.9) 787 (2.8) 248 (5.0) 759 (2.9) 276 (4.3)

Experience of smoking No 17286 (95.8) 7425 (88.8) 428.84 ({.001) 21011 (95.1) 3700 (85.7) 353.99 ({.001) 19981 (94.9) 4730 (88.4) 253.21 ({.001)
Yes 789 (4.2) 947 (11.2) 1119 (4.9 617 (14.3) 1114 (5.1) 622 (11.6)

Experience of drinking  No 13868 (76.8) 5186 (61.9) 584.20 ((.001) 16513 (74.8) 2541 (58.6) 380.50 ((.001) 15788 (75.0) 3266 (60.8) 433.98 ({.001)
Yes 4207 (23.2) 3186 (38.1) 5617 (25.2) 1776 (41.4) 5307 (25.0) 2086 (39.2)

Sleep duration 8hr 11699 (66.4) 5874 (71.3) 56.90 (.001) 14558 (67.5) 3015 (70.2) 13.27 ((.001) 13821 (67.2) 3752 (70.9) 27.25 ({.001)
>8hr 6352 (33.6) 2477 (28.7) 7537 (32.5) 1292 (29.8) 7242 (32.8) 1587 (29.1)

Physical activity Low 14166 (79.2) 6234 (75.8) 39.99 ((.001) 17246 (79.0) 3154 (73.8) 53.55 ({.001) 16454 (78.9) 3946 (75.0) 34.38 ({.001)
High 3909 (20.8) 2138 (24.2) 4884 (21.00 1163 (26.2) 4641 (21.1) 1406 (25.0)

Perceived stress Low 3384 (18.7) 277 (3.2) 1660.48 ({.001) 3575 (16.1) 86 (2.1) 1281.71 ((.001) 3556 (16.7) 105 (2.1) 1556.87 ({.001)
Middle 8617 (47.6) 2092 (25.1) 9935 (44.9) 774 (18.2) 9782 (46.3) 927 (17.7)
High 6074 (33.7) 6003 (71.7) 8620 (39.1) 3457 (79.7) 7757 (37.0) 4320 (80.2)

n: Unweighted sample size, %: Weighted percent
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Table 5. Logistic Regression Analysis of Mental Health among Adolescents* '

Depressive mood

Suicidal ideation

Loneliness

Variables OR (95% CI) o OR (95% CI) o OR (95% CI) )

Male  Total SB (hr/day) 6.4 1 1 1
6.4~12.9 1.04 (0.95-1.14) 373 1.01 (0.90-1.13) .909 1.10 (0.99-1.22) .084
213 1.15 (1.04-1.27) .005 1.34 (1.17-1.54) €.001 1.32 (1.17-1.50) €.001

Weekday total SB (hr/day) 6.4 1 1 1
6.4~12.9 1.05 (0.96-1.14) 270 0.98 (0.87-1.10) .686 1.06 (0.95-1.19) 267
>13 1.13 (1.03-1.23) .008 1.24 (1.09-1.40) .001 1.21 (1.08-1.36) .001

Weekday SB for learning (hr/day) € 1 1 1
3~7 1.07 (0.97-1.17) 161 1.03 (0.90-1.18) .685 0.98 (0.87-1.10) .696
27 1.01 (0.93-1.10) 754 1.14 (1.01-1.28) .037 1.07 (0.96-1.20) 221

Weekday SB for other than learning @3 1 1 1
(hr/day) 3~7 1.01 (0.95-1.07) 686 1.04 (0.95-1.14) 431 1.13 (1.04-1.22) 003
>7 1.15 (1.03-1.28) .010 1.21 (1.05-1.40) .007 1.22 (1.08-1.39) .001

Weekend total SB (hr/day) 6.4 1 1 1
6.4~12.9 1.08 (1.01-1.16) .037 1.08 (0.98-1.19) 120 1.14 (1.04-1.25) .006
>13 1.21 (1.11-1.31) <.001 1.40 (1.25-1.57) €.001 1.38 (1.23-1.54) €.001

Weekend SB for learning (hr/day) @3 1 1 1
3~7 1.22 (1.14-1.31) <.001 1.12 (1.02-1.23) .020 1.20 (1.10-1.31) .001
>7 1.29 (1.19-1.40) €.001 1.32 (1.17-1.49) .001 1.44 (1.30-1.60) .001

Weekend SB for other than learning € 1 1

(hr/day) 3~7 0.96 (0.88-1.04) 331 0.99 (0.89-1.11) 856 0.92 (0.84-1.01) 080
>7 0.94 (0.86-1.04) 219 1.05 (0.93-1.18) 445 1.08 (0.97-1.20) 159
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Table 5. Logistic Regression Analysis of Mental Health among Adolescents* T (Continued)

Depressive mood Suicidal ideation Loneliness

Variables OR (95% Cl) o OR (95% Cl) o OR (95% Cl) p
Female Total SB (hr/day) 6.4 1 1 1
6.4~12.9 1.24 (1.12-1.37) €.001 1.11 (1.00-1.23) .042 1.23 (1.11-1.35) €.001
213 1.09 (1.00-1.20) .046 1.42 (1.26-1.59) €.001 1.36 (1.22-1.52) €.001
Weekday total SB (hr/day) 6.4 1 1 1
6.4~12.9 1.03 (0.94-1.12) .b8g 1.01 (0.90-1.14) .823 1.00 (0.98-1.23) .095
213 1.08 (0.99-1.19) .097 1.21 (1.09-1.36) .001 1.19 (1.07-1.34) .002 °
Weekday SB for learning (hr/day) 3 1 1 1 Z%
3~7 0.97 (0.87-1.07) 498 0.90 (0.79-1.04) 152 0.90 (0.79-1.02) .089 E
27 0.93 (0.85-1.02) 124 0.94 (0.84-1.05) 284 0.96 (0.86-1.06) 394 r}g;‘
Weekday SB for other than learning @3 1 1 igj
(hr/day) 3~7 1.03 (0.97-1.09) 422 1.03 (0.96-1.11) 351 1.07 (1.01-1.15) 028 >
>7 1.11 (1.01-1.23) .025 1.15 (1.02-1.29) .027 1.12 (1.01-1.25) .040 %
Weekend total SB (hr/day) 6.4 1 1 1 i
6.4~12.9 1.08 (1.01-1.15) .023 1.10 (1.02-1.19) .017 1.07 (0.99-1.15) .091 %
213 1.28 (1.18-1.38) <.001 1.41 (1.29-1.56) €.001 1.23 (1.13-1.34) €.001 }ill
Weekend SB for learning (hr/day) {3 1 1 1
3~7 1.01 (0.95-1.07) .808 0.99 (0.91-1.07) .799 0.93 (0.86-1.00) .063
>7 1.21 (1.12-1.31) <.001 1.21 (1.10-1.33) .001 0.95 (0.87-1.04) .255
Weekend SB for other than learning 3 1 1
(hr/day) 3~7 0.97 (0.90-1.03) 300 1.00 (0.92-1.09) 967 1.02 (0.94-1.10) 625
>7 1.11 (1.03-1.20) .010 1.16 (1.05-1.28) .003 1.22 (1.12-1.33) €.001

OR: Odds ratio, Cl: Confidence interval
* Weights are applied

tAdjusted for Age, Grade, Residential type, Economic status, Alcohol status, Smoking status, Physical activity, Sleep duration
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ABSTRACT

Gender Differences in the Association Between Sedentary Behavior
and Mental Health Among Korean Adolescents: Analysis of the
2021 Korea Youth Risk Behavior Survey

Park, Kyong Sil (Assistant professor, Department of Nursing, Chungwoon University)

Purpose: This study examined how sedentary behavior relates to depression, suicidal ideation,
and loneliness among Korean adolescents, with attention to gender differences and sedentary
behavior context defined by day (weekday vs. weekend) and purpose (academic vs.
non-academic). Methods: Data from 54,848 students who participated in the 2021 Korea Youth
Risk Behavior Survey were analyzed. Sedentary behavior was categorized by day and purpose.
Complex sample logistic regression was conducted, controlling demographic and behavioral
variables. Results: Longer sedentary time was significantly associated with poorer mental health.
Among females, greater total sedentary time increased the risks of depression, suicidal ideation,
and loneliness. Among males, weekend academic sedentary behavior showed the strongest link
with poor mental health. Weekday academic sedentary behavior was not significant, likely
reflecting the structured and socially interactive school environment. These results highlight
contextual differences in the psychological impact of sedentary behavior. Conclusion:
Gender-specific strategies are needed to reduce mental health risks. Reducing overall sedentary
time may benefit females, whereas reorganizing weekend academic sitting patterns may be
particularly important for males. Context-tailored interventions may help improve adolescent

mental well-being.

Key words : Depression, Loneliness, Sedentary Behavior, Suicidal |deation
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