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Association of physical activity with anxiety symptoms and academic performance
among junior high school students in Anqing City
ZHANG Jiao®, LIU Yuanhang, CHEN Liangtong, ZHANG Jing, YE Rongrong, SHEN Jiaxin,
CHEN Jiade, LI Hongjuan, GAO Yanhui
" School of Basic Medicine and Public Health, Jinan University, Guangzhou 510632, Guangdong Province, China

[Abstract] Objective To explore the association between physical activity, anxiety symptoms and academic performance among
junior high school students, so as to provide data support for optimizing school physical education and health work and formulating
physical activity guidelines. Methods From September to December 2022, a convenience cluster sampling method was used to
survey 2 800 junior high school students in a middle school from Anqing City, Anhui Province. Data were collected on the students’
anxiety symptoms, academic performance, 24-hour physical activity [ moderate to vigorous intensity physical activity( MVPA),
light-intensity physical activity( LPA), sedentary behavior(SB), and sleep( SLP) duration] as well as demographic characteristics.
Compositional data analysis was used to explore the associations between 24-hour physical activity, anxiety symptoms and academic
performance among junior high school students, and to predict the optimal time-use combination pattern. Results Among the jun-
ior high school students, 16.0% (447 students) reported anxiety symptoms, and 42.0% (1 175 students) achieved excellent or
good academic performance. Compositional data analysis showed that increased SLP duration was associated with both reduced anxi-
ety symptoms (8=-0.18) and decreased academic performance (8=-0.03) among junior high school students; increased MVPA
duration was correlated with fewer anxiety symptoms (8=-0.02) and lower academic performance (8=-0.13); in contrast, in-
creased SB duration was linked to more anxiety symptoms (8=0.09) and higher academic performance (8=0.09) (all P<0.01).
LPA duration exhibited a non-linear relationship with anxiety symptoms and academic performance in junior high school students
(all P>0.05). The time use combination pattern corresponding to the lowest anxiety symptoms and highest academic performance
(top 5%) in adolescents was 611 (520-640) minutes of SLP, 258 (230-320) minutes of SB, 454 (280-610) minutes of LPA,
and 117 (20-200) minutes of MVPA per day. Conclusions The 24-hour physical activity of junior high school students is associ-
ated with anxiety symptoms and academic performance. Therefore, it is recommended to increase the time spent on SB, MVPA, and
LPA for junior high school students, while reducing SB.

[Keywords] Motor activity; Anxiety; Mental health; Compositional data analysis; Students

(E€WA] FEZEHSPAEEGHE F#H L0 H (ALA190015) 5 BRI R L QU L I ZRiH RIS (CX23311,CX24415)
[fEZRA] kI (2003~ ), 2o WA A TEEARE, BRI 10 75 4RO IR S B AT 3,
[B51EE] LRHaNF , E-mail : gao_yanhui@ 163.com



PR 2R T A 2025 4F 12 B4 46 55 12 3] Chin J Sch Health, December 2025, Vol.46, No.12

- 1747 -

UEAFA SR A R 75 AN AF B0 B B 16 35 7 52
St T R WY, B AT Sl AR BT A IEORE AR P A
BT A 414 2020 4R K A AR CHE R @
5~17 % JLE T /DA H BT 60 min H Ry 58 B B {4
1% 3l ( moderate to vigorous intensity physical activity,
MVPA) , Jf-9d /> A A:17 4 (sedentary behavior,SB)
FRRBOR” Y B TERRAR A AR 2 > TR ), O H
JINAAS 75 BB FsF [ - 8 B I ( sleep , SLP) ' DA ]
(VAT F A 2 5K, MVPA | SB il SLP K fIK5i &
B 1% 3l (light-intensity physical activity, LPA ) ¥4 5%
24 h B RTE S, PR 3003 2l I [) 38 98077 7 2 A RR 1
it b DR AR A — A HE AR, SR FH AL o3 408 0 A 7
LD ARWRSE T L R AR RS L RUR e T
IR 24 b BT 35 R IBAE IR Al K B G
Ao T 5 A1 A5 PR R AN B s 2l K F- B o 24 h B
AT 3h B e S 18] 53 BCASE =, S0 e A R 5G] ik 3
%,

1 X&5HEE

1.1 s+%  FEARE R Logistic [MIFRAL F F PASS
V15.0 AFAdit, 78 @=0.05,1-8=0.9, MVPA 3¢ /& il
RFE LB A ERE AR AG HH %40 31 0.21 1 0.29 Al
fTFREAC R 1 386 % FEH] 20% 1 18] 6 AN 52 o A
A% FEAREY TR 1733 44, 2022 4FE 9—12 A R
D5 FE AR T v i B2 O 22 DT e v 2 A R )
d AR ST S A 2R 2 941 40 I ARRUE WEK K
BIEH B REEFCRG R4, ToA5 Fh 28 M & 5 HEBR
PR35 Bl 0 T AN BB LE # HEAT BHRIE Sh 22 SilBR
BIEBRFEARTS AN 2 800 N GAEIE 11~17 %
w1247 %4, 54 1553 4 LAEGR AR 941 44, AR
K934 24, JUFEG 925 %4, Fr A A Y RAS 22 AR A
KA ]2 W50 1o B g 2 B B 2 AR PR A &
HEVE (HES . INUKY-2023-0046) ,

12 T A

1.2.1 24 h B{RIGShIAI 5 38 1 DU 25 62 M B o 2 45
#( Pittsburgh Sleep Quality Index, PSQI) 37 54 ¥)
w2k SLP &I, I SLP Iba], SEE4E K SLP K
(min)= (%> H SLP B x5+JEK SLP B x2) /7,
PSQI #3% Cronbach o REHN 0.83" . R HE RS
Wi sl 4 (/W) (International Physical Activity Ques-
tionnaire—Short ,IPAQ-S) 3R] v A — B2 H
AR 24 h 15 shh MVPA 45 % K SB i fa], I35
LPA B, LPA B =1 440( min) —( MVPA B +SB
I +SLP K ) . P34 K SB/MVPA/LAP I} K
(min)= (%2 H SB/MVPA/LAP B} K x5+ &K SB/
MVPA/LAP I} K x 2)/7; IPAQ - S 1Y 2 il {5 i Ny
0.80"%,

1.2.2 J{ZfEE 5% (Generalized Anxiety Disorder—7,
GAD-7)"" i 1% & e VEAS 7 v A A itk 3% 7
MEEVEANFEL 0(E2AE) ~3(JLFER) I
g 0T 0~21 3 53 BE s fE IR SE R, A
WHFEE LRI <9 73 W RREIERER , >9 70 WAFTEFE K
SEAR I RTEAITFE ) Cronbach a RECH 0.88
1.2.3 2ok Jd e ) A 5 W 2 AR 0 4 2% 3 Y
I VA A T Al S . S5 E IS E IR
P54 A 1 805t , B0 349 0 0, HERR DR B il 2% 5
BB B rp e A 2l KP4 R N EOR B
G EllACE A 2RI 0 A (<209% ) (B (20% ~ <
40%) .C(40% ~ <75%) .D(75% ~<90% ) .E (90% ~
100% ) 59, AW A B SR 4 Ry 2zl K P
R ,C.D.E SR 73 Rk PR R
1.2.4 g SRR 008 A ) b Az 4R 18 1
B GERMA L A B R HFRE K
JEDRE O FE B A oI 3 45 VR A o v
bR As R, (1) 85 RBE M R A g R
BEDNRE, I 5 AN FHE B FBUOJLTAA) 2 2
(LB TH93, B3 0~10 43, 1 Bk Fom 2T
REMLLS ; Hoh 7~10 73 W R BE DI RETCRERS 4~ 6 23 N
JEBERT,0~3 43 0 B A ARBEIE % R
Cronbach o 204 0.85, (2) il FHLEE = F M E
% ( Smartphone Addiction Scale Short Version, SAS-SV)
PE A theE B T LR O 3 10 N5 H L AR HE
AR B R i 1~ 6 2, Bl
10~ 60 53+, 15531 =5 2 B X T AL 08 s Jee 4o i e v, G
it =33 43 B A =31 40 FALSORE " . AR
5% s A Cronbach o %K 0.87,
1.3 mEEA S0 R R L 50 W 5
P )25, 2298 5 8 0 T A By LA K T A )5 %)
A — B UE R, BT A DR B 58
— 4, P A BT B — 5 D IR 4 ) 8 —
A )4 5 URE RS i, A R 2 1Y ) o 30 3 9] A X 4
FHIAE , [AIEEEE R H] EpiData 3.1 FEXAIGRA
JEHEATHRF s R SAS 9.4 BRAFEA THUR I VE .
1.4 it F 54 i SAS 9.4 FI R 4.2.3 #AFHE1T
Giitort . 327 s R MR N A 43 LR 21 1] b
BERIX? K4 S A5 IR AR (x£5)
IR . R JUAIEEC IR 24 b BAARTE 254535 7 B[]
F1Ry B TR A 78 S R A R 8 IR 40 (R 335 2 i)
AIAR G ZR 28 SR AR P T 3BT O, 7 Al N A4 A
JSLo3 R EE I 22 BN | RS TR] FE 4] e [ AR A ik
5 KK HE a=0.05,

W 24 b B RS B AT S A L AR R il
43 Logistic [MIEBLHL 4351 43 H7 A8 $e J 149 H AL Bisf (1]
i F o 5 AR B RE IR A 22l oK Z 1) B S I, A



- 1748 -

FR AR AR 2025 4F 12 A5 46 %55 12 ] Chin J Sch Health, December 2025, Vol.46,No.12

RISWIEIZ 58 4 D S8R AR X R 2 B
DARZRME S AR TG 56 A5 P XS0 L S e A R, AR
Pt BRI A F RS, A0 2R R G AR Y n] i3
UG (P<0.05) , TR B — U000 ARG X A 56 19 45
AGET R SR PR AE B AN A3 8] VR R AT i o
R AT SRR AR TR LA 10 min S G 7 35 5
H 4 B B AT S T REAL & . A RUEL GBS FIERT
FERF BRI R BE S B A L P, AR S0 RE B b B 1A
BRI A HISE I 2 A5 b v 22 W LA 5 B AT b3 o3
[ YIRS o 0 s o k) 4568 T 2H 6 90 4 e, ) T 4R B
SEPRANFAME K 5 BT AT RE B4 [ FH 2045 0000 25
FNEAF BN ZEHE T, $R T 5% 1 A4S R (R A
AR DX B 1Ry 2l 7K Y- IX) o Rz 8 B i) 45 FH 2 45 X
S, T e Y DX, A B A 2 SR LA e 5 ]
o FH A DX, B X R (LA 0 e (R AR 1
iR 5 o 2l K- ) B AR B I TR T

2 HR

2.1 ¥ AEBEERFFLRKFGEREL A
1) 2 800 44 9] H A= v A A JECRE AR 1 (5 16.0% (447
20) KR B R B 224 42.0% (1 175 #44)
ANFEVER AR Z B K IE e A T TFHUR
i RIS Bh) Hh AR A R R A R 25 R IR St
B R Em A T2, A TR AR A B 22 2
B KRR IS 3w AR 22l K E O RS
IR ERIA G L (P H<0.05) , W1,
2.2 WA 24 h HRES AR AR BE RIEDFS
XT4 24 h 4 TE IS 2 s (] 7 7428 S B A] AT, SLP Al
SB s [ ] 4 i M A K (P BCEE 2200 0.02) , LPA
F1 SLP B[R 2 (X EC 77270 0.08) ,LPA Fl1l MVPA
Fis ) s [ AR A M /N (X LG 7 2250 0.65)

23 MPAE24h HFhREDE FEEIKRF T LR F 0
X F  SIUEIEIERE M A R AE A MVPA |
LPA 1 SLP B[] B8 %5 , SB B [a] B 4K 5 2 lb K S B 1)
SFA L ARPE B 22 4R ) MVPA F1 SLP 1] 58 /0SB i}
R, W3R 2,

B3 Logistic [m] A A 43 M1 45 2R R | 7675 JE 58
RERTE SIS, SLP B [B] 38 i 55 £ RoRe R i s >
(OR=0.84,95% CI = 0.83 ~ 0.84) Fl 2%\l 7K - 4 P A
(OR=0.97,95%CI=0.97 ~0.97) #1745 5% ; MVPA Hi}[H]
BN A R IR B9 98 /> (OR = 0.99,95% CI = 0.98 ~
0.99) F2Elk K- B BEAK (OR = 0.88,95% CI = 0.88 ~
0.88) 36 3¢ ; SB I} [A] 3G /i 55 £8 JEE IR A9 3 I ( OR =
1.09,95%CI = 1.09 ~ 1.09) F12# V. K (34 il (OR =
1.10,95%CI=1.09 ~ 1. 10) ¥4 X (P {53 <0.01) ,
LPA I E] A3 05 £8 JESE RN 2k K- 2 AR L ¢
Z (P H1>0.05) .

R 1 RG] b A R AR AN 2L KPS R H R A
Table 1 Comparison of detection rates anxiety symptoms and
excellent academic levels among different groups
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physical activity and stratification by anxiety symptoms and
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Table 3 Combination of 24-hour optimal physical activity time
with the lowest anxiety symptoms and highest academic

perform-ance among junior high school students/(min,n=2 800)
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