- 2588 - PRAR T BT 2 2% 2026 4F46 53 %545 14 #]  Modern Preventive Medicine, 2026, Vol. 53, NO. 14

LA S A% R -

(INER:ESZNC N R B PN N R BN TP
L AMARAE AR 19 G 5] Hh A1 H

WAG L AR H RER, TR, TR HE
HE RSB RIE B, W 71 416000

ME:BE RIMET BRSSPI R IR 2h 2 5C &R IF B G ARAEIRTE —F SC R P ik b A1, D fle
P AR SO RSB 2 RE . FTik SRR LR RE Rl L IR0 g 2090 VY - T I FLIR N 4 P b 23t 1162
A TTRE UGB ERRA . WFE T LIS G MR ™ E A8 Bt 4 (IS AT SROMR AT Z 4 2 (PARS - 3) i) By AR AEAR A
PHER (PHQ -9) o SR IZ SR BUEL (CLPM) Jp B A s #dR-55 R BIR RS- F) 81 2558 %, FAGL 96 400 AR DR A 24 1) v A 2
o B8R UK A B HARLE IR A Hh 3530 A 50. 5% \55. 4% Fi1 48. 1% 5 2k W B A AS: Hh 3 53031 Oy 48. 3% 46. 6% il
50. 1% o PRH B 35 00 1) TIN5 22 2K MR i (T1—T2: 8 = - 0. 087;TI>T3:8= -0.245,14 P <0.001) , KHRFREAT IR
G S SRR T RO (TI-T2:8 = 0. 1685 T2—>T3:8= - 0.213,3 P <0.001) o FRAE IR 7 M 75 8k 15 IR
Btk 2 ] A FER 2 i A VE T (TT AR S8R — T2 SMRAE IR : B = —0.150,P <0. 001 ; T2 SMARAE R —T3 S HEBEAG: B =
0.110,P <0. 001 ; [A4EALN :8 = —0.016,P <0.001) , HAF IR AT it ok 22 A% AR 5] 322 52 i % MR PR itk (B ) 42800 B =
-0.117,P <0.001) . £5i¢ PR HEIHRS D4R IR IR B A7 e R IUI X0 F000 5C 2%, FF P 3 aod 400 A R ] 22 52 0 2%
MR BT 1) A o IO AU /A IS T BB M R M 1 B 5 5 IS DR 1 1 99, DA b G M B i 32 77 /0 4 B L i B
Ko

REIA AR DA A 5 TR T BB 5 R MR 5 VAR AE IR

hE S ZES R749.4 XEFRERG A XEHS 1003 -8507(2026)14 -2588 - 06

DOI:10. 20043/j. cnki. MPM. 202601214

Dynamic relationship between physical exercise and early
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Abstract: Objective  To explore the dynamic relationship between physical exercise and early adolescent insomnia disorder,
and to examine the longitudinal mediating role of depressive symptoms in this relationship, providing scientific evidence for
promoting the physical and mental health of adolescents. Methods A total of 1 162 students from four junior high schools in
Xiangxi Tujia and Miao Autonomous Prefecture, Hunan Province were selected using cluster convenience sampling and
participated in three follow — up surveys. The research tools included the Insomnia Severity Index (IST), the Physical Activity
Rating Scale (PARS -3), and the Patient Health Questionnaire —9 (PHQ —9) for assessing depressive symptoms. Cross —
lagged panel modeling ( CLPM) was used to analyze the dynamic relationship between physical exercise and insomnia disorder,
and to test the longitudinal mediating effect of depressive symptoms. Results  The detection rates of depressive symptoms were
50.5% , 55.4% , and 48. 1% , while those of insomnia disorder were 48.3% , 46. 6% , and 50. 1% at the three time points.
Physical exercise significantly negatively predicted subsequent insomnia disorder (Tl —>T2.8 = - 0.087; TI —>T3. 8 =
-0.245, allP <0.001). Insomnia disorder also significantly negatively predicted subsequent physical exercise (T1—T2.8 =
-0.168; T2—T3.8= -0.213, allP <0.001). Depressive symptoms partially mediated the relationship between physical
exercise and insomnia disorder (T1 physical exercise—T2 depressive symptoms: 8 = — 0. 150, P <0.001; T2 depressive
symptoms—T3 insomnia disorder:8 =0. 110, P <0.001; indirect effect:8 = -0.016, 95% CI = -0.025 - -0.010,P <

0.001). Physical exercise could indirectly affect insomnia disorder through multiple pathways ( total indirect effect: 8 =
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-0.117,P <0.001). Conclusion

There is a long — term bidirectional predictive relationship between physical exercise and

early adolescent insomnia disorder, and physical exercise can indirectly influence the development of insomnia disorder through

depressive symptoms. It is important to emphasize the cultivation of regular physical exercise habits and intervention of

depressive symptoms in early adolescence to improve insomnia disorder and promote the physical and mental health development

of adolescents.
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Fig.1 Cross — lagged model of physical exercise and early adolescents insomnia disorders
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Fig.2 Longitudinal mediating model of depression symptoms in physical exercise and early adolescents insomnia disorders
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Table 2 The mediating effect of depression symptoms on the relationship between physical exercise and early adolescents insomnia

disorder

%A% AnE i) B(95% CI) p

Tl AT — T3 R HHERN —-0.089( —0.134 ~ —0.046) <0.001
Tl AT EE — T3 R SRR N —-0.117( -0.148 ~ —0.087) <0.001
T1 (R EF B — T2 REH R — T3 KIRFEG [ 228 ~0.044( -0.069 ~ -0.022) <0.001
Tl AT EBE — T2 MAERER — T3 J iR S (] 42280 -0.016( =0.025 ~ —0.010) <0.001
T1KEHBIE — T2 KIREES — T3 IR s k3 9 -0.056( —0.075 ~ —-0.039) <0.001
T1 A B H — T3 KRR Jey 4 —0.206( —0.246 ~ —0. 166) <0.001
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