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[Abstract] Objective To investigate the longitudinal relationship between sleep duration (SD) and positive youth
development (PYD) among primary and secondary school students in Chengdu city using a cross-lagged model, and to
provide scientific evidence for enhancing sleep management practices for students. Methods A total of 4061 students of
grades 3 through 9 from the Chengdu Child Positive Development Cohort were included in this three-wave longitudinal
study. There was a one-year interval between one survey and the following round of survey, and the time points for the
baseline, 12-month follow-up, and 24-month follow-up surveys were designated TO, T1, and T2. The PYD of the
participants was assessed using the Chinese version of the Positive Youth Development Scale. The demographic data and
the average daily SD over the past month were collected. Spearman correlation analysis was performed to examine the
associations between SD and PYD, and a cross-lagged model was used to investigate the longitudinal relationship between
them. Results The average daily SD for the 3 rounds of surveys conducted at T0, T1, and T2 was 9.00 (8.04, 10.00)
hours, 10.44 (9.67, 11.11) hours, and 10.39 (9.83, 11.00) hours, respectively, while the PYD scores were 5.30 (4.73, 5.71),
5.27 (4.73, 5.73), and 5.39 (4.89, 5.77), respectively. Statistical significance was found in the differences of SD and PYD
scores across the 3 rounds ( P < 0.05). Spearman correlation analysis revealed synchronous correlations between SD and
PYD at all three time points ( r = 0.10 at TO, r = 0.18 at T1, and r = 0.21 at T2, P < 0.05) and significant lagged correlations
(e.g., r = 0.10 for T1-PYD and T2-SD, and likewise, significant correlation was found for the 3 other cross-lagged paths).
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The cross-lagged model demonstrated that PYD at TO and T1 positively predicted SD at T1 and T2, respectively (f,, =
0.116 [95% CI, 0.083-0.150], 3,, = 0.097 (95% CI, 0.067-0.127), P < 0.05), and that SD at TO and T1 also positively
predicted PYD at T1 and T2 (f,, = 0.028 [95% CI, 0-0.056], f,., = 0.042 [95% CI, 0.010-0.074], P < 0.05). According to
these findings, a bidirectional predictive relationship between SD and PYD across different time points was observed

in primary and secondary school students. Furthermore, PYD demonstrated better performance for predicting SD

than SD did for PYD. Subgroup analysis by sex confirmed the robustness of the predictive power of PYD for SD.

Conclusion This study reveals a positive bidirectional predictive relationship between SD and PYD among primary and

secondary school students, suggesting that higher levels of PYD may contribute to adequate sleep. These findings provide

critical scientific evidence for schools and families to strengthen sleep management and promote the holistic development

and well-being of adolescents.

[Key words] Adolescents Sleep duration

FE S E A SR I AT R, T DA
Jo R O A B A B A% oSO, A Ry i % e
SRER, rh/haA: BRI IG5 B0 & B R BUSE D, dk
32 5l T A IR R 1Y) 22 5 F 7, 30k (A5 JE i o s )
BA BEAESBORME" . BTG D 4E L (positive
youth development, PYD) BEIS & B AL F BT, B 75
AR T IR A SRR, A O AR — ik
BT (AR . PRSI R R ™, B HESLA
AR B D AE AL A T RTHT LAY, A S e
Jre IR 3 R HTRE o N, BT PYD IR i I A
WEPATHSH H il & REME T, AREEF T H DER O
PRSAMEFNAL 2535 N RE Y, i — PSR T PYDEUSTE (L E
HDAE TR SRS BRE o 50 B Jr 4 A
7, BEHRAT K (sleep duration, SD )4 i —FhEaifi P A= BRIE
B, X /N A i A R R B 2 4E FE S, AN
Ml A & Jr A2l SRS, 1B S 451y | A7 A R
FHIC . FE B UREERRE J7 1A, 70 JE A IR OGS T /N A (g Ao
AR AR D e 220G T Y, A DI RRERIRAS S AT BE S L e
SEARII TR A U™ o DRI, A O /N2 2R A 0
MR e A T A RO 3R . 202148, [EIZERI 145
Xfrh g A BRI AT 1R 48 S 07 £, SRR /N B B
PRAESE H 227010 hii BRI E 380 27 A R HIR A 2D
oo (i R BB A JR A A (2021 ~ 2022) ) ik
AR N AR B H R AR S TR IR (RN A — B 2R
B R] TLA:= 2RV L9153 47 87.80% F189.00% 1, SD &5
T AR FRAGRE  DAE G, A2 AR S HEs e (K R A
BUA2EAR R H #5 0GE E ML, SR, X TFPYDSSD
Z IR R, BATRIRFFEAT R A R AR TR i, 4n
LRSS AR A 8 0 2 R B D AR B AR A AR
FAHE S B R AR . D, ARBIFSE DL
AN RSN B, SR T 34 IE R R A, STPYD
SDZIH] BN T] 5 28, LA Ay ] P v /) A B HE [ A ) 7
BRI E 72 AR RRU e JR B (At S v S 3 A B S T3

Cross-lagged analysis

1 #AREHE

1.1 FEXNE

WA 5 02020-20224F BLAR T L3 IE ) K LA
(CPCD)3 ~ 94y /N A o BRI R R e, 1k
EORAR T AR LT, B EBARR X 2 BT AL A0 X 2 r 5 7
INEERE L 2020476 H ~20224F6 H JEFT T 31 IE 4, FHIK
[ FA 214 (TO. T1. T243 /R HEER | 14F | 24F I ] 775
H) o WIABRUE: 32 54 SDTES ~ 15 hZ N, i
BRARIE: TCIAM ST 58 B Rl | A i ™ 5 ([n) 45748 o
K >15%)  AFTEZ AR IR . BAMAA R & X 4
4061\, [MIEA R HK93.66%. XA HIR MU K2E
BE2EAC 2R D1 2L UE (ILHE 'S : K2020025) FlI A X0 52 Je
BENTAETAUNG PTTTHSIN A i p
1.2 AEIERAR
1.2.1 BREVFLE

K FHSHEK A /Y P [ 75 /D AF R & Jé 1 % (Chinese
Positive Youth Development Scale, CPYDS) | i 2¢ 4=
PYD", CPYDSILA 1548 J1H A4, AfHiisi . S Az
SEERR AR IETHFRRAT R L G GG R IR A
728 aPeedE. Ao, AR, ek S S0y, #r B
b SRFE . SIS A 55 SRAL S H L RS
152 a3 A, B R BT 8hRe ) L Rt
JEME . IE T S A EIE TR R R O R4
% H )R Likert 795 R 1F4r, A DOBA TG 5“4
T, IS I FEA A R 1B 758 . HoAlAL & (834 F%
H )k HLikert 6% 37325, I “IEH AR 2 8 e W) 2
SRR 18065 . ABFFER T B R G THEMS 1
Gy HEAT AT, W63 6.084), 154 R, KARPYD R it K
Uf o G, X RERE R, A3 AR
Cronbach a ZEUK K 40.950. 0.979F10.978
1.2.2 BEARAT K

4~ )45 2% Bl i3 10 H & B F34SD, [R]EHE



52 W

RIS /b S AR I IR 5 AR 7 /5 A 3 Y 52 S I 0 B 453

el N 220k SRR M | AEGORARRS . )
i L2 H S [R]A B o () R B ] 73148 2% H SD, AR
i J A U TR] A B i ] 0 B B[R] 355K B, H SD, 4 it
#H20d 24 H | 10 dffE H 3430 Al 54 H P-4 SDR,
BB H P BEIR B R = 12 B BEAR I x2/3+ R 5L H e
MR K x1/3”
13 FitERE

>R FISPSS27.01 (i Harman B [ 38 6 563 % 34 4
HEAT [R5 2 O 2 A6 96, A TE AR50 19 1 2 8 AR R
R (PO L] ) (M(P,s, Pys) JHEATHEER . FHZ A
FEA Friedman MERG 6 22 5, X 348 V84 X 4 1)
SDFIPYDTH 45 # 47 Spearmantfl &M 43 #7 .
Mplus8. 3F A4 H A8 S 5 THI MRS (cross-lagged panel
model, CLPM), & FHE fl % K LA Al i1 1% (robust
maximum likelihood estimator, MLR) W/} 5¥SD5PYDZA [
B R, Kot K fEas0.05. AR (¢1df).
JERLAEU S FEFEAR (Tucker Lewis index, TLI) , AU E
$8%1 (comparative fit index, CFI) , #T{LIR2ZEHIH M (root
mean square error of approximation, RMSEA ) IR HE(L T4
J7H3%% 2 (standardized root mean square residual, SRMR)
WM AL G AR bR . BERILG RAFARiE Ry df<5.00,
CF1=0.90, TLI=0.90, RMSEA <0.08, SRMR=<0.08"",

2 &R

2.1 HEFRRERE

K FHarman B PR 2846 307 6 350 BUE -1 T 3L [R] i
i 22 K56, 545 T[] S B PY DA 6 A 45 A 20 B AR
eSS IR ME F 43 #r, 8558 W RTo. T1., T2H 5 —A A
TR R ST WM 30.87% . 39.99% ., 38.38%, 35EfEFER
B/NTGeit# F40% 0 Ih FHE, 2R AR5 A AR ™ H
B [7) 5 7 O 26 ) R
22 —f&ER

W1, LA20204F A R 3L B8, g A4 06144 h
INFEA AR B A B 22 104 (23.93%), T /b 148 K
PL 1 (5.86%), X4 4 (10.98+1.53) &5 HA2071 A
(51.00%), 4421990 A (49.00% ) ; 4FE2% N\ B £ 1 & = 4F
22(21.28%), /LIRS (18.12%)
2.3 ERMESTFIHEXES T

W22, 3FESDRTIN P T Ui, HAKIET2, Jefik R To,
AR IR 22 74 Gi it #3 L(P<0.05) . “#:PYDA4r A
KENHT2>TO>TL, NG 2Z7A G 7 E X
(P<0.05) .

W3, SDEPYDYSpearmant Jet /3 Hrah & s

R1 RAENRHEXELR (T0)

Table 1 Basic information on the research participants (Round T0)

Variable Total Rate/%
Sex
Male 2071 51.00
Female 1990 49.00
Grade
Three 864 21.28
Four 820 20.19
Five 843 20.76
Six 736 18.12
Seven 798 19.65
Age
< 8yr. 278 6.85
9yr. 769 18.94
10 yr. 972 23.93
11yr. 743 18.30
12 yr. 428 10.54
13 yr. 633 1559
= l4yr. 238 5.86

2 3PYDFISDHZERIMESHT ( n=4061)
Table 2 Difference analysis of PYD and SD in the three rounds (n = 4061)

Round SD/h, M (P55, P;s) PYD (M [P,s, Ps])
TO 9.00 (8.04, 10.00) 530 (4.73,5.71)
T1 10.44 (9.67,11.11)" 527 (4.73,5.73)
T 10.39 (9.83, 11.00)"" 5.39 (4.89,5.77)""
X 2445.86 67.49

P <0.0001 <0.0001

SD: sleep duration; PYD: positive adolescent development; M: median.
" P<0.05,vs. TO;* P < 0.05, vs. T1.

%3 SDSPYDHIHHXIES#T
Table 3 Analysis of the correlation between SD and PYD

Variable ~ SDO SD1 SD2  PYDO PYD1 PYD2
SDO 1.000

SD1 0209 1,000

SD2 0.119" 0328 1.000

pyDo  o.101” 0101”7 0092”7  1.000

PYDI 0084 01777 01527 05047 1.000

pyD2 00527 00937 02057 0182 02517 1.000

The abbreviations are explained in the note to Table 2. " P<001.
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SDO [ 0.184°—{ SD1  [—0262" —| SD2
T‘ 0.116' T 0.097° f .
0.098 0.136" 0.201
l 0.028° l 0.042° l
PYDO | 0455 —| PYDI |— 0211°— PYD2

1 SDEPYDHIR X EHEE (iRELRE)
Fig 1 Cross-lagged model of SD and PYD (standardized coefficient)

The abbreviations are explained in the note to Table 2. " P<0.05.
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2 SDEPYDZ X EHRB MR A S (FRAENREL)
Fig 2 CLPM result of SD and PYD in the subgroups by sex (standardized coefficient)

The abbreviations are explained in the note to Table 2.~ P < 0.05. The dashed line indicates that the results are not significant.
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