- 1120 - Fp [ A4S A 2025 4F 8 H 4 46 555 8 ] Chin J Sch Health, August 2025, Vol.46,No.8

DOI: 10.16835/].¢nki.1000-9817.2025240 ° @%ﬂﬁ%@%'ﬁiiﬂ: °

AR E &4 E 50 BRI SR SRR
BRI RAR REAE B B AR T

LETIRE bR B BB VI, U5 1001915 2. #BA B 4Btk & AN T BETFIE B 5
3HHAT A BRI S AT A 4 BT B R RS QTR L 5. 8RB A T SRR

[WZE] B8 FE P AERE 10 min A [R5 EE B RS 2 2 18] % S5 R R F 0 BRI (19 B2 | A S 156 1 bt o g 5
BT RS K, ik T 2024 4 5—11 7, RHASEHAUARSS G 7 R ik IOk B R8T L s KR
TR T R A M BH T (B P  PE T WA M N T AL T A BT ) 845 &, FI ActiGraph wGT3X-BT i
SRR 2 AR R 10 min BHARTE BB R] , SR FHAMAR— £ BE - H AR (DASS-21) PEAG 22 AR D B R K, 2L 1 min
kg BN FE ST A P AR B TN A% 1% S AT AR A P A PR R P A A, SRR AR AR R L AAARTT N (SB)
FF[ (7.08(5.85,7.98) min] , H /=158 B BHARTE 5 (MVPA) BF i B [A] £ AR [ 0.42(0.21,0.85) min ], AS[RIPER ARG 24 1]
MVPA 325 B RTE S (LPA) & SB B [A] L3, 2 K A G2 5 L (Z/H {H453 5% 71-9.08,-8.34,-9.51;84.87,126.82,
135.27,P {fi$4)<0.01) , SFBPEACH T A IR R e IR0 5 AR A5 S0 R 4 1 min SB AP ACH | min MVPA 7 HGGE
2k AR K OE (8=-0.29,95% CI=—0.53 ~ —0.04 ) FLE KO B K (8=-0.72,95%CI=-1.39~ -0.04) ( P {§3<0.05) ,
HAB AR RIS F 2 (P EHY>0.05) , £538 FEIRI] 10 min, MVPA #AX SB Xt 4] Hh Az B R HL A I 1) 200
VR A2 AR AEREIR ) H RIS Sh a1, $2TH 0 BRARFE K-,

[&$BIA] 1280003l R i DR SRR 22 A

[FEHEE] R179 G806 G444 [ #ktRIREE] A [XE4HS] 1000-9817(2025)08-1120-05

Compositional isotemporal substitution effects of recess physical activity on mental health among junior high school students

WANG Siji*, ZHANG Xiubing, SONG Yingzhe, CHEN Jiu, WANG Yibing, LIN Yanmin, XIE Jun
* Institute of Physical Education and Training of Capital University of Physical Education and Sports, Beijing 100191, China
[Abstract] Objective To explore the isotemporal substitution effects among different intensities of physical activity within a 10-
minute recess period on the mental health of junior high school students, aiming to provide evidence-based references for targeted
practical interventions. Methods From May to November 2024, a total of 845 junior high school students from Tianjin, Taiyuan
and LU Liang in Shaanxi Province, Puyang in Henan Province, Xi’an in Shaanxi Province, Quzhou in Zhejiang Province, and Chaoy-
ang in Liaoning Province were selected by using a combination of stratified random sampling and convenience sampling. ActiGraph
wGT3X-BT accelerometers was used to measure physical activity during a 10-minute recess period. Mental health status was as-
sessed with the Depression Anxiety Stress Scale (DASS—21). An isotemporal substitution model was constructed in 1-minute incre-
ments to predict the effects of substituting different physical activity behaviors on students” mental health. Results During recess,
sedentary behavior (SB) was predominant among junior high school students, with an average duration of [ 7.08(5.85,7.98) ] mi-
nutes, while moderate-to-vigorous physical activity (MVPA) accounted for the shortest duration at [ 0.42(0.21, 0.85) | minutes.
There were statistically significant differences in MVPA, LPA and SB time between students of different genders and grades(Z/H=
-9.08, -8.34, -9.51; 84.87, 126.82, 135.27, all P<0.01). Isotemporal substitution analysis, adjusted for gender and age, showed
that replacing 1 minute of SB with 1 minute of MVPA significantly improved anxiety levels (8=-0.29, 95%CI=-0.53 to —0.04)
and overall mental health (8=-0.72, 95%CI=-1.39 to —0.04), with both results reaching statistical significance ( both P<0.05) .
No significant effects were observed for other substitution patterns (both P>0.05). Conclusions Substituting SB with MVPA dur-
ing a 10-minute recess period exerts a positive impact on the mental health of junior high school students. It is recommended to opti-
mize the daily recess activity structure in schools to enhance students’ mental well-being.
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LPA) S 3L [l # B T A0 4F 24 h IS sh B, LT
24 hilG B Ry 55 I AT R Y, A AR AT R 0 3
T AR O B KT A A SCBEE A 2%, 8 — i I ) £14
ORABAT A 46 by A [ I 1) 558 2y 3% BR ) B 4435 2l RE 6%
e O SRR AT R R b2
TG EAT AR R T 2R A) A AR AT DAy 1 S5 i 2 A0
IR RRE AR | Sy ELAAR A 550 e A0O0 AF 5 LA K B A
XV TT R S B T PR HE SR

1 X&57H%

1.1 s%  EHSZREIE S 7 A S5 S
DGRBS 42, VAL IX 5 4R 00h 43 J2 AR |, B
SEAGEEMERBENLI I E /D 20 42442, VR HLIX [H]
R B B 5 1T BORE AR SR ICSZ B, R FH 408 30 i XL
P ARV 22 AL AT 7 R b 72, e R SRR AR
94 N, F 2024 4 5—11 HZERAT L7 KIETH
R ZETT IR A4 W BT B PY 45 6 2217 W VLA il
M AL AT 10 B2z 47 ik, i 2 8%
) 52 AR AT A R R IF UL ST B 1 1R 22 A4
MFR KR B G X 2F A AT AR R T A . a0 AARIE
(D)BIrh2zA; (2) ToksHe S A G e a4 s 5 (3) 6
INFIBERG 5 (4) W) A7 (B iE9 D7) 1IEH 5 (5) fig
b FDGESEATIE R 28, 2L~k 960 44, e 24l
A 845 4, ALHK 88.02%, b Bk 399 44
(47.22%) , &1 446 44 (52.78%) ; W] — ¢/ 307 4
(36.33%) , ¥ —. 290 % (34.32%), ¥] = 248 %4
(29.35%) ; P-4 (13.89+1.16) % . ARG E
PN S T N S RA (8 1 BT R e e W A B A e
A ALIfES . 2024A010)

1.2 Fik

1.2.1  BREEHIEL RA ActiGraph wGT3X-BT fili
SR EE T 7 3 — ] b2 H ) SRS SR,
SR T TR, bR v i Uk AR S K TG sh AN AR 4

FEORE , ML R 5 ActiLife version 6.13.6 Z {4
PR AL B 3 M, o T AR TR B S e A R R
TG BN a], RO AT ROCE I o SR B H R 3 2 /D
10 h, HEDEE 2 AN E2#HT ) 34 Evenson AYH
%% ,0~100 counts/min 24 SB, 101 ~2 295 counts/min
3 LPA,2 296 ~4 011 counts/min A 1125 3 FF B 3%
fil, =4 012 counts/min N = 5 BRI 5N,

122 OPEREEA SRR - E-R ) AR
2% i X ( Depression Anxiety and Stress Scale, DASS —
200) U A A VRIS ORI g A5 DL B
)8, DASS-21 fj{Akrh L R4 & 21 D4 H
W ARERES 3 AR (FHTAEZHE) KA
Likert 4 Z¥53(0=1E% ~3=9E% ™5 ), &5 0~ 63
a3, o (B e AR 20 B AR R AT BAIR, 1 RIS
R RREE hEE HEEMAEE S E, AR xR
%) Cronbach o &% 0.91,

1.3 = aEd MlaTHR G — 5 0 ORI A 5
BEERBERE, Wl hiE g in e e 5 M5
W 4 T 321 T o O 3 B B T, IR AR R )
AR ZEEN R 5 R P A A b, s AT
G4 G R L ECHCR B VLR, B8 (R 19
SR T,

1.4 it F o4 K Excel 2022 B4 27 BdE 7
FIF SPSS 27.0 #AFHAT I o0 M, SRR ]
MVPA LPA }% SB $#E1E4T Shapiro—Wilk #6156, 25 J
BTN 8 N1 T SN o (I S B e I N = AW
AL I X B A B AT B L A DR D e
AFFEIE S I3 23 5 W% 53 B o . T80
BRI E 43 L3RR T BEORE DL b A 5k (d 43z
BOIM(Q1,03) ] Frn, M2 57k H Mann - Whit-
ney U R 55, 4F- 9 2 5% K H Kruskal -Wallis H £ 55, >k
JH Dunn—Bonferroni #1735 )5 P FL#¢, % Dumuid
10T B8 B4 43 A )7 925 ( Compositional Data Analy-
sis, CoDA) ,izH R 4.3.3 B4 Compositions £ X 2%
ATRIBNE S BAE AT G v o, TR LM,
TR 0 B 1) B vh R SR B RO B, R HH A BT
B4 (isometric log-ratio transformation, ILR) , ¥ ¥,
3 BRI AT S R 50 L B A | DT T 28 B[] U A Y
Xof [ A8 i ST PR SR RO B 4 S DAV AR 1R
VE R PV AT Z2 e e e Il 4387, 9T R B0, T 1
min ¢ A 8 A I B AT Sl AR AL BB A8 45 A i Ry
B eE " B, TS St AR PR 7E
PRIA] 10 min [EERFTEE T, FULKE 1 min (95— ik
T ENAT AR B AR 53 — A7 R oxk 2 A0 B e 7 A=
AL, B 56 7K 1 o= 0.05

2 #R

2.1 AP ARE 10 min FHAFAGSH BT



- 1122 -

Fp [ 2 A% DA 2025 4F 8 H 45 46 4555 8 81 Chin J Sch Health, August 2025, Vol.46,No.8

ik ] Bt P 22 A AT BRI V5 3, PR IS MVPA | LPA ATl
SB WA TIRSE . B 1 AT, W R AR A H R
] MVPA B[] 0.42(0.21,0.85) min, LPA K} [f] K
2.47(1.70,3.33) min,SB W} i 24 7.08(5.85,7.98) min,
AR MVPA A1 LPA B[R mF 24, SB B EMIE
T , 2R WE G (P EY<0.05) , #]1—
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21.40% ,73.70%

R 1 AFEHFARE] MVPA LPA F1 SB B[] lb# [ M(Q1,03) ,min]

Table 1

Comparison of average time per recess spent in MVPA, LPA, and SB among middle school students by genders

and grades[ M(Q1,(3) ,min ]

4 51 I PN ESRANIE] MVPA LPA SB
) Ci] 399 0.64(0.29,1.26) 2.93(2.02,3.74) 6.39(5.02,7.52)
s 446 0.32(0.16,0.57) 2.12(1.48,2.92) 7.42(6.60,8.23)
VAL -9.08 -8.34 -9.51
P1a <0.01 <0.01 <0.01
R H]— 307 0.67(0.33,1.47) 3.22(2.39,3.97) 6.10(4.36,7.21)
W= 290 0.34(0.17,0.63)* 2.19(1.55,3.05)° 7.34(6.37,8.20)"
W= 248 0.32(0.17,0.62)* 2.02(1.47,2.70)® 7.55(6.82,8.19)*
HAA 84.87 126.82 135.27
PAA <0.01 <0.01 <0.01

SRR, P<0.05; 50 TARYLILEL, P P<0.05,

2.2 AP ABRE 10 min & AT A LS B4 R 6 S at
BRSHT KIEAS FAERE R, MVPA 5 SB Z [H] (1)
S TT 25 K (1.97) ,LPA 5 SB Z Jalfx/N(0.62) ,
UL LPA 5 SB W CHRFE BE A v, EAS o) K HEAH B %
;s MVPA 5 SB Y JCHKAR FE /)N, P 5 22 [B) e e 2k
et ZIuR kR HrEs R B R, MVPA B IE] &
Fe 5 7 B 3E B AT 2 S A OC, SB B R]
Fo 5 ) SO B RS 4 S OEAR G, WLk 2, D
1 min A A 45 5L B R B4 H0 1 min MVPA il 7>
1 min SB,LPA ANARHT, 9] A 5 184S 430807 0.29 53,
AR B 0.72 43 Hp B R R 7= A i bk
i, W3,

F 2 URIE 10 min 17 A BT[] 5310 5540 b AR O B AR 4

Z LR PE RS HT (n=845)
Table 2 Compositional linear regression of 10-minute recess

activity time distribution and mental health among junior
high school students(n=2845)

PR ISR B1H P BRI P ER R (4
JE MVPA -0.84  0.01 <0.01 0.03
LPA -0.28  0.07
SB 0.56  0.01
IR MVPA -0.51  0.09 0.03 0.01
LPA -0.24  0.09
SB 027  0.16
AR MVPA -0.53  0.08 0.19 0.01
LPA -0.16  0.25
SB 0.37  0.06
JEXVN MVPA -1.88  0.02 <0.01 0.02
LPA -0.68  0.07
SB 120  0.02

&3 MVPA LPA I SB Z[H] EH /3L 1 min S5HIHE
IR TS0 OR 15 (95%CI) ,n=845]
Table 3 Reallocation 1 min between MVPA, LLPA, and SB
and change in predictive value of mental health

among junior high school students| OR(95%CI) ,n=2845]
OH 155
R A
JEf) MVPAT
LPAT  1.07(-1.05~3.18)
SBT  1.20(-0.78~3.18)
g MVPAT
LPAT  1.71(-0.19~3.61)
BT  1.76(-0.02~3.54)
Wi MvPAT
LPAT  1.17(-0.75~3.09)
SBT 1.22(-0.58~3.01)
B& MvPAT
LPAT  3.95(-1.21~9.10)
SBT  4.18(-0.65~9.00)  0.28(-0.52~1.08)

i T ORGS0 1 min, | FoRIZIE SR A 1
min; “ P<0.05,

MVPA | LPA] SB

-0.04(-0.55~0.46)  -0.23(-0.50~0.05)
-0.15(-0.39~0.10)
0.18(-0.15~0.50)
-0.23(-0.68~0.22)  -0.29(-0.53~-0.04) *
=0.05(-0.27~0.17)
0.05(-0.25~0.34)
-0.14(-0.60~0.32)  -0.20(-0.45~0.05)
-0.05(-0.27~0.17)
0.05(-0.24~0.35)
-0.42(-1.65~0.82)  -0.72(-1.39~-0.04) *

-0.25(-0.85~0.35)

3 itig

ARWFFE KB, ) AL 2E H X4 H R E] MVPA
FIE] 24 0.42 (0.21,0.85) min, LPA B[E]Jy 2.47(1.70,
3.33) min,SB ] K 7.08 (5.85,7.98) min, SB H#)
AR PREIE B 1) BN A AR AR AR,
R AR 2 A R ) SB B E) A K, MVPA FI LPA
A I) 400, 32 B A % PR 39 22 55, 22 A2 R 0] B AR T
BE R BE A AE T B R 35 38 2ok 35 T JL AT {8 A
O3 BRI AT BN B b AR S B — S R AT R 2
[) AR X AR 6 2, 25 5 B R T AR 1R E] 10 min 15 30
H1,SB 5 LPA Z Al % 5 kK L4, MVPA 5 SB Z
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) MVPA B4R SB ¥IRBIEA R0 A 1) 00 PR AEEFE /K
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Bl AT XA A R A B R i ) S R
L R T — 2 R R Y B AR 3 Bk A W 1 B TR A
ABAT A, MATIT U 2 R A A Sk B i e 5 AR BIF AR &
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