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PURPOSE This study investigated the associations among sociodemographic
factors, physical activity (PA) types and frequencies, and various mental health
indicators among adolescents. METHODS Participants included 45,006 adolescents
who answered the online 2024 Korea Youth Risk Behavior Survey. Mental health-
related variables, such as perceived sadness and despair, suicidal ideation, perceived
loneliness, and generalized anxiety disorder diagnosis, were analyzed in relation to
sociodemographic factors. Associations with PA type and frequency were examined
as well. The data underwent simple and multiple logistic regression analyses, and
odds ratios with 95% confidence intervals were calculated. RESULTS First, sadness
and despair perceptions significantly differed by gender, academic achievement,
residence type, student classification, and study time. Adolescents who performed
low-intensity PA >4 days per week and high-intensity PA 1-3 days or >4 days per
week had significantly lower odds of experiencing sadness and despair. Second,
suicidal ideation was significantly associated with gender, academic achievement,
socioeconomic status (SES), residence type, urban vs. rural classification, student
classification, and study time. Adolescents who engaged in low-intensity PA >4 days
per week and high-intensity PA 1-3 days or >4 days per week displayed a significantly
lower likelihood of suicidal ideation. Third, loneliness perceptions significantly varied
by gender, academic achievement, economic SES, type of residence, urban vs. rural
classification, student classification, and study time. Engaging in low-intensity PA >4
days per week was significantly associated with lower odds of perceived loneliness.
Finally, the diagnosis of generalized anxiety disorder was significantly associated with
gender, academic achievement, SES, residence type, student classification, and study
time. Performing low-intensity PA >4 days per week and high-intensity PA 1-3 days
or >4 days per week was significantly linked to a lower likelihood of a generalized
anxiety disorder diagnosis. CONCLUSIONS Regular PA is an effective strategy for
promoting adolescent mental health; specifically, appropriate exercise intensity and
supportive environments for adolescents’ PA play a critical role in improving their
mental health.

cc This is an open-access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

327 © Korea Institute of Sport Science


https://crossmark.crossref.org/dialog/?doi=10.24985/kjss.2025.36.3.327&domain=pdf&date_stamp=2025-09-30

328

J. Lee, D. Kim, and N. Kim

x
rhu

A -4 A A7) ddo] R A, A7} 2
AFU7] A F23 A7tk BAlC ZFX] o] B4
T olug gypFQl WS = wsly] Yo et AT
, o7F &%, 183 AR 2% 5o] PAHTHvan Sluijs
et al., 2021). 12} o]2|gt Aol = E-tota thetrl= H4d
gt Jst 59 15 FE HolA HiFE AEE gel JF
Uch(Park et al., 2017). O|& sl FAIZE 4] FL-Z Hket
G52 S AA ST A7, JEg eEFo|
A7 2A19] Aol 5L Ath(Lee & Lee, 2016).

AAEA7ITH(WHO)= 417191 109 F5HEE 20t S5 <L
of o|277HA] BAIASE $AF9] H]go] &tk HSFTHSolmi et
al., 2022). ok&d, digtil=ol A= 201695 202097H4] d4E
A A m A7 wid Frtekelon, gAdee] Mol 2,
< A, Q2R 5 o A FAEES 23e(Yoon,
2022; Lee & Ryu, 2023). H4\7]9] 4ldg o] = o] f+=
o] A|7]of Xte “g4ldgo] Ag17]ol| % A<= o] AJoff Artof 7
ARl FFS v|A 7Hsdol A7) wiitolth. AgPAtolA s tieil=
Z 15T F 2 20.3%7F v 9] BT R AASEZ H A
il B8 (Kang, 2024) J=2 FAW ] JAAS EAof gt &
A7} e o] Algstt,

2719 AT A AHRE JSAQA TAT HY7t 8
FEH(McGorry et al., 2025), °]& &340 g 3&|slal 7A415H7]
A o2 AAEE 9 ASL59 S840 FREL Stk A
PAoll Yotd, Fad7]oll= FEHola A&EAHRI AAEE0] 4
Al A7l FA-AR] TS vk B gt ¥k QIck(Kang, 2011).
o] AP Ao A AAEE0] H4A9 &35 /A, ¥ &t
A 7, A A A, 183 QEE 1A Ao 388U 9
S t|x]= Aoz yeRdtH(Belcher et al., 2021; Jeon & Lee,
2023: Lee & Ji, 2018; Seo et al., 2021). Park et al.(2013)2 A
AES RO R 125 B1F F 23] 9F 408719 A-FAE AASE
(o128, WA, A 5)ll FofstA g A, FAA7 82191 %
< 3 NA, B /R =3 Ao 253 ol FHAR &t
7} &S Hslct. 18y Casado-Robles et al.(2020)2 4
do] AHsH= AAZE Faol whah 47 AlE a]lef wjA|
ol Fehd 4= qloka B gk vf Qled| o] Hsto] F4Ee
AAZE R W7t A FAEE] A= S AAH
o= FFT A4t= FE5T Aol

AASE 78 5 ALE, 4%, 1% S5 ool whef veh
= AR ¥ A A= Aol7t itk AP Ao M= AT E Al
AL o7t P& A& F7HA FadY FAH-HA A ol
5FYtHHashemi, 2024). thE 413
125 o7t J5E 9 AR 75 ol 33

v} Iti(Mennitti et al., 2024; Lee et
al., 2014). o]t APA+ Z23HE 1T uf, JAdo| AEHH o=

b
o L
N
rr

>,
N
i)
N

oo koo
oX
[
o
fu

4
i
ol

ol
-

1.

ot
o K orlo

i

E

1o fIr

Y

ol
ox
)
[
of
ol
s
o
R
)
=
b

I &5 ok BE Kot Qlrhet L& AA] Rl §F, T
S 9lon2 &% o He Fol}
et al., 2017).

,_.
)

[AHEH Pate

Korean Journal of Sport Science 2025, 36(3), 327-342

AHad A7]0)] AALE Fol7t F23F olf= AAgE] 4FE
23 IGF-1, ZHE, oty dd 59 S22 HHlE &5t &
239 FAASo] FHHRA S 1A £ A7 "eltiKang,
2017; Richmond & Rogol, 2016). AHES Ao &2 -3 4l
Agds 53 e JEE BATTH, H4ad ZAA%F T4
A AAGE -9 7 2ARE ATE 5 AE Aolth. Tk 2
Aol A= A202F 20249 HAE A
HE &85t AAEE 53 vt A, o 44 59 QI At
Sj5p wilo] Havie) &8 9 A, A A1,
QH} 22 gA17e] v A= Y HE o= Ul

[}
5

[¢)

>

1

ifud

ra

e

7 o

re

2 A7 oS Fad gide] A717194 221
2} 202449 A4 A7 FHRA 2 dARERE A

24 47 Fejeibe ABuYRT 2SR 3o Fuske £
At=, Wi A= oF 800719 St} 15k 2,4007H ol A
3 F °F 60,0008& o2 AF AA(=A), A7 AH, 8L
S, AA 2 BT 5 oF 100719] FES ASAHe R 2SI
o}, o] oA 7| EA] gk Hlolelet 545} Fota 9 155k
ol Ak F< M52 HolH= AR, HFHCz 45,006
g9l dlolEE Ao ARgsHlthFig. 1). 2 AtollA 283 #120
A 20249 B4 A7 FEEAR] Hlolg= ArgaE o] A4 H)
LR AR 7S 245t Sols Aot

B A7 FEHUAY A B gloge AR A, &5
2 A A, AL A 2 Y et st f s dA

—

=

£ 3T 12709 Bt
HA =0 =4, A8 2R o) 0 Rel =AES =4, A
T4, A mid =A) o & FESIAH &5 2 A2 22 1271
4 % 8T AEE L0 o] deAol 'Rt BES VEo R W2

BMECHE 24, A8 274 98)' % B NEGEE L7, A% =

2024 Korea Youth Risk Behavior Survey (n=60,000)

* Total dataset (n=14,994)

- Cases with missing values across variables
(n=11,045)

- Students enrolled in specialized vocational high
schools (n=3,949)

Final study population for analysis (n=45,006)

Fig. 1. Participant selection process for the final analysis
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Table 1. Characteristics of participants

Total Male Female

(n=45,0006) (n=23,068) (n=21,938)

Height(cm) 165.7+8.4 170.4+8.0 160.8+5.6
Weight(kg) 59.2+13.4 64.7+14.3 53.549.6
BMI(kg/m?) 21.4+3.7 22.1+4.0 20.6+3.3

Middle school High school
(n=23,127, 51.4%) (n=21,879, 48.6%)

Age(yrs) 15.8+1.3 14.1+1.4 17.4+1.2

Values are expressed as mean+SD. BMI: Body mass index

Table 2. General characteristics of factors related to adolescent mental

health
Variables Feel or risk level Sample
v distribution(%)
Perception of sadness Low 12,363(27.5%)
and despair High 32,643(72.5%)
.. Low 39,279(87.3%)
Suicidal thoughts -
High 5,727(12.7%)
Perception of Low 19,740(43.9%)

loneliness High 25,266(56.1%)
General anxiety Low 19,664(43.7%)
diagnosis High 25,342(56.3%)
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Table 4. Multiple logistic regression results for perception of sadness

Table 3. Univariate logistic regression results for perception of sadness
and despair and despair
Variables OR(95%CI) p-value Variables OR(95%CI) p-value
Gender Gender
Female ref Female ref
Male 0.529(0.505-0.554) .001** Male 1.756(1.677-1.838) .001**
Classification of Classification of
academic achievement academic achievement
Low-level ref Low-level ref
Middle-level 0.735(0.695-0.777) .001** Middle-level 1.343(1.273-1.417) .001**
High-level 0.822(0.778-0.868) .001** High-level 1.506(1.427-1.589) .001**
Economy SES Economy SES
Low-level ref Low-level ref
Middle-level 0.758(0.705-0.814) .001** Middle-level 1.640(1.534-1.753) .001**
High-level 0.699(0.652-0.749) .001** High-level 1.563(1.459-1.676) .001**
Type of residence Type of residence
Out of home ref Out of home ref
Home 0.883(0.792-0.985) .026%* Home 1.187(1.068-1.319) .001**
Type of city Type of city
Rural area ref Rural area ref
Urban area 1.055(0.935-1.192) 385 Urban area .958(0.849-1.081) 484
Metropolitan area 1.035(0.915-1.171) .585 Metropolitan area .967(0.858-1.088) 574
Student classification Student classification
Middle school ref Middle school ref
High school 1.307(1.245-1.372) .001** High school 0.901(0.860-0.943) .001**
Study time Study time
Below average ref Below average ref
Average 1.161(1.089-1.238) .001** Average 1.037(.984-1.092) 177
Above average 0.976(0.925-1.030) 377 Above average 0.888(0.834-0.945) .001**
Low intensity PA Low intensity PA
None (0 days/week) ref None (0 days/week) ref
1-3 days per week 0.993(0.926-1.065) .846 1-3 days per week 0.878(0.833-0.925) .001%**
>4 days per week 0.863(0.798-0.933) .001** >4 days per week 0.881(0.817-0.952) .001**
Moderate intensity PA Moderate intensity PA
None (0 days/week) ref None (0 days/week) ref
1-3 days per week 0.971(0.908-1.040) 401 1-3 days per week 1.079(1.020-1.142) .008**
>4 days per week 0.988(0.910-1.073) 770 >4 days per week 1.071(0.988-1.160) .095
High intensity PA High intensity PA
None (0 days/week) ref None (0 days/week) ref
1-3 days per week 0.871(0.804-0.944) .001** 1-3 days per week 0.866(0.825-0.910) .001**
.001** >4 days per week 0.750(0.692-0.814) .001#*

>4 days per week 0.727(0.669-0.790)

*: p<.05, **: p<.01

*: p<.05, **: p<.01
SES: Socioeconomic status, PA: Physical activity

kjss.sports.re.kr

SES: Socioeconomic status, PA: Physical activity
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Table 5. Univariate logistic regression results for perception of suicidal

Table 6. Multiple logistic regression results for perception of suicidal

thoughts thoughts
Variables OR(95%CI) p-value Variables OR(95%CI) p-value
Gender Gender
Female ref Female ref
Male 0.491(0.461-0.524) .001** Male 1.888(1.774-2.009) .001**
Classification of Classification of
academic achievement academic achievement
Low-level ref Low-level ref
Middle-level 0.856(0.796-0.921) .001** Middle-level 1.365(1.270-1.468) .001%*
High-level 0.832(0.772-0.896) .001%* High-level 1.332(1.240-1.430) .001**
Economy SES Economy SES
Low-level ref Low-level ref
Middle-level 0.603(0.552-0.659) .001%* Middle-level 2.063(1.902-2.238) .001%*
High-level 0.571(0.525-0.621) .001%* High-level 2.041(1.874-2.223) .001%*
Type of residence Type of residence
Out of home ref Out of home ref
Home 0.629(0.551-0.718) .001%* Home 1.649(1.450-1.876) .001%*
Type of city Type of city
Rural area ref Rural area ref
Urban area 1.330(1.119-1.582) .001%* Urban area 0.812(0.683-0.964) .018*
Metropolitan area 1.219(1.023-1.453) .027* Metropolitan area 0.772(0.652-0.915) .003**
Student classification Student classification
Middle school ref Middle school ref
High school 1.656(1.551-1.768) .001%* High school 0.737(0.693-0.785) .001%*
Study time Study time
Below average ref Below average ref
Average 1.160(1.066-1.263) .001%* Average 1.064(0.992-1.141) .082
Above average 0.952(0.886-1.022) 177 Above average 0.887(0.816-0.963) .004+*
Low intensity PA Low intensity PA
None (0 days/week) ref None (0 days/week) ref
1-3 days per week 1.007(0.915-1.108) .883 1-3 days per week 0.963(0.898-1.032) 280
>4 days per week 0.961(0.864-1.069) 467 >4 days per week 0.981(0.885-1.089) 7122
Moderate intensity PA Moderate intensity PA
None (0 days/week) ref None (0 days/week) ref
1-3 days per week 1.037(0.946-1.138) 436 1-3 days per week 1.117(1.037-1.202) .004**
>4 days per week 1.073(0.961-1.196) 213 >4 days per week 1.187(1.066-1.323) .002%*
High intensity PA High intensity PA
None (0 days/week) ref None (0 days/week) ref
1-3 days per week 0.882(0.789-0.987) .028* 1-3 days per week 0.950(0.889-1.015) 130
>4 days per week 0.800(0.713-0.897) .001** >4 days per week 0.841(0.752-0.941) .002**

*: p<.05, **: p<.01

SES: Socioeconomic status, PA: Physical activity
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*: p<.05, **: p<.01

SES: Socioeconomic status, PA: Physical activity
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Table 7. Univariate logistic regression results for perception loneliness

Variables OR(95%CI) p-value
Gender
Female ref
Male 0.523(0.502-0.546) .001**
Classification of
academic achievement
Low-level ref
Middle-level 0.868(0.825-0.913) .001**
Hige-level 0.928(0.882-0.976) 004+
Economy SES
Low-level ref
Middle-level 0.670(0.625-0.718) .001**
Hige-level 0.598(0.557-0.642) .001**
Type of residence
Out of home ref
Home 0.891(0.805-0.987) .027*
Type of city
Rural area ref
Urban area 1.120(1.003-1.251) .044%*
Metropolitan area 1.126(1.010-1.255) .033*
Student classification
Middle school ref
High school 1.168(1.118-1.220) .001%*
Study time
Below average ref
Average 1.135(1.082-1.191) .001**
Above average 1.301(1.228-1.379) L001**
Low intensity PA
None (0 days/week) ref
1-3 days per week 1.008(0.947-1.073) 799
>4 days per week 0.900(0.839-0.965) .003%*
Moderate intensity PA
None (0 days/week) ref
1-3 days per week 0.956(0.900-1.015) 142
>4 days per week 0.904(0.840-0.974) .008**
High intensity PA
None (0 days/week) ref
1-3 days per week 1.078(1.003-1.158) .041%*
>4 days per week 0.994(0.922-1.070) .867

*: p<.05, **: p<.01

SES: Socioeconomic status, PA: Physical activity
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Table 8. Multiple logistic regression results for perception loneliness

Variables OR(95%CI) p-value
Gender
Female ref
Male 1.793(1.722-1.867) .001**
Classification of
academic achievement
Low-level ref

Middle-level 1.252(1.191-1.315) .001**

Hige-level 1.188(1.131-1.247) .001%**
Economy SES
Low-level ref

Middle-level
Hige-level

1.676(1.567-1.793) .0071%*
1.940(1.809-2.079) .001%*

Type of residence

Out of home ref
Home 1.165(1.055-1.287) .003**
Type of city
Rural area ref
Urban area 0.890(0.799-0.992) .035*

Metropolitan area 0.905(0.813-1.006) .065

Student classification

Middle school ref
High school 0.971(0.932-1.013) 173
Study time
Below average ref
Average 0.889(0.849-0.932) .001**

Above average 0.784(0.741-0.830) .001**

Low intensity PA
None (0 days/week) ref
0.903(0.861-0.946) .001**
0.926(0.865-0.992) .027*

1-3 days per week

>4 days per week

Moderate intensity PA

None (0 days/week) ref
1.004(0.954--1.057) .876
0.983(0.915-1.057) .648

1-3 days per week

>4 days per week

High intensity PA
None (0 days/week) ref
0.959(0.917-1.002) .064
1.030(0.958-1.108) 421

1-3 days per week

>4 days per week
*: p<.05, **: p<.01
SES: Socioeconomic status, PA: Physical activity
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Table 9. Univariate logistic regression results for perception generalized Table 10. Multiple logistic regression results for perception generalized

anxiety diagnosis

anxiety diagnosis

Variables OR(95%CI) p-value Variables OR(95%CI) p-value
Gender Gender
Female ref Female ref
Male 0.505(0.484-0.527) .001%* Male 1.871(1.796-1.948) .001**
Classification of Classification of
academic achievement academic achievement
Low-level ref Low-level ref
Middle-level 0.899(0.854-0.946) .001%* Middle-level 1.209(1.151-1.271) .001**
Hige-level 0.972(0.924-1.023) 281 Hige-level 1.132(1.077-1.189) .001**
Economy SES Economy SES
Low-level ref Low-level ref
Middle-level 0.706(0.658-0.756) .001** Middle-level 1.604(1.500-1.716) .001**
Hige-level 0.655(0.609-0.703) .001** Hige-level 1.803(1.682-1.932) .001**
Type of residence Type of residence
Out of home ref Out of home ref
Home 0.897(0.810-0.994) .038* Home 1.150(1.041-1.271) .006%*
Type of city Type of city
Rural area ref Rural area ref
Urban area 1.001(0.895-1.119) 986 Urban area 0.993(0.890-1.107) .894
Metropolitan area 0.993(0.889-1.108) .897 Metropolitan area 1.018(0.915-1.134) 741
Student classification Student classification
Middle school ref Middle school ref
High school 1.214(1.162-1.269) .001** High school 0.912(0.875-0.951) .001%*
Study time Study time
Below average ref Below average ref
Average 1.161(1.107-1.219) .001%* Average 0.867(0.828-0.909) .001**
Above average 1.621(1.528-1.719) .001** Above average 0.631(0.595-0.668) .001**
Low intensity PA Low intensity PA
None (0 days/week) ref None (0 days/week) ref
1-3 days per week 1.047(0.983-1.115) 153 1-3 days per week 0.949(0.904-0.995) .030%*
>4 days per week 0.979(0.913-1.050) .554 >4 days per week 1.018(0.951-1.090) .607
Moderate intensity PA Moderate intensity PA
None (0 days/week) ref None (0 days/week) ref
1-3 days per week 0.974(0.916-1.035) .389 1-3 days per week 1.003(0.952-1.057) .904
>4 days per week 0.912(0.846-0.982) .015% >4 days per week 1.007(0.937-1.083) .843
High intensity PA High intensity PA
None (0 days/week) ref None (0 days/week) ref
1-3 days per week 0.981(0.937-1.027) 420 1-3 days per week 1.080(1.033-1.130) .001**
>4 days per week 0.902(0.836-0.972) .007** >4 days per week 1.205(1.120-1.296) .001**

*: p<.05, **: p<.01

SES: Socioeconomic status, PA: Physical activity
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*: p<.05, ¥*: p<.01

SES: Socioeconomic status, PA: Physical activity
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