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Systematic review and Meta-analysis of the effect of sleep on subsequent-day
physical activity among children and adolescents
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[Abstract] Objective To explore the effects of sleep on subsequent-day physical activity (PA) in children and adolescents, so
as to provide a reference for refining PA intervention strategies and further investigating their underlying mechanisms. Methods

Through searching databases including Web of Science Core Collection, PubMed, EBSCOhost, ScienceDirect, Cochrane Library,
CNKI, Wanfang and VIP cross-sectional, cohort and experimental studies on sleep and subsequent-day PA among children and ad-
olescents were identified, with the searching period spanning from database inception to June, 2025. Based on the characteristics of
the included literature, two sleep variables| sleep duration (SD) and sleep efficiency (SE) ] and three physical activity variables
[ moderate-to-vigorous physical activity (MVPA), light physical activity (LPA), and total physical activity (TPA) ] were selected.
The relationship between these two types of variables was analyzed for pooled effect sizes using Stata 17.0. Results A total of 14
studies were included, with 64.3% published in 2018 or later, involving 11 361 children and adolescents from 17 countries. Meta-
analysis results showed that both SD (ES=0.04, 95%CI=0.01-0.07) and SE (ES=0.24, 95%CI=0.01-0.47) were positively
correlated with subsequent-day MVPA ( both P<0.05) . However, no statistically significant associations were found with LPA ( ES=
-0.04, 95%CI=-0.13 to 0.06; ES=-0.02, 95%CI=-0.15 t0 0.11) or TPA(ES=0.09, 95%CI=-0.02 to 0.20; ES=0.02, 95%
CI=-0.03 to 0.06) (all P>0.05). Subgroup analysis revealed that in the " <6 years" subgroup, SD and SE were positively correla-
ted with TPA (ES=0.22, 95%CI=0.09-0.35) and MVPA (ES=1.19, 95%CI=1.06-1.32), respectively; in the "6-12 years"
subgroup, SD was positively correlated with MVPA (ES=0.05, 95%CI=0.02-0.08) ; in the "=12 years" subgroup, SE was posi-
tively correlated with LPA (ES=0.08, 95%CI=0.00-0.16), while SD was negatively correlated with LPA ( ES=-0.23, 95%CI=
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-0.31 to =0.16) (all P<0.05). Conclusion Adequate SD and good SE can effectively enhance subsequent-day MVPA among

children and adolescents, although these sleep effects vary by age group.

[Keywords] Sleep; Motor activity; Databases, bibliographic; Meta-analysis; Child; Adolescent
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Literature search process for studies on
the effect of sleep on subsequent-day physical activity
among children and adolescents

2.2 WMAHE KRR LSRR ZIFN LPA 14
T SCHR 17 AT, AR T a9 11 &, BASIAIESE 3
T s 2018 4F 22 Rif B SCHR & 35.7% (5§ .2018—2022
M H 64.3% (9 J ) s FEARILA 11 361 A ILEFH D
AERA 17 AEZK, A AR s R bR R 2 WA
BT, WA 1, BEPEM AR o 11 R

v i, 3 oA TR R, O E AT

23 JLEH Y SD.SE 5k 8 LPA MVPA TPA 4
AP R

2.3.1 SD 5k H LPA MVPA TPA 4N ARy SCRkH,
Syl 7,8,3 TWFGEHGE T LG A4E SD 5k H
LPA MVPA TPA XZMEIEEE R (K 2), FRtEL
BB R,LPA(F=93.2%) .TPA (I* =76.0% ) F XAl 5%
)77 2 S (P B 341<0.05) , i MVPA A G HF
TR ITE (P =44.7% ,P>0.05) , % 1] REM £ %!
HIFEER, Meta S0 HT45 R WoR, LEE L4 SD 5k
H LPA(ES=-0.04,95%CI=-0.13~0.06) .TPA (ES=
0.09,95%CI=-0.02~0.20) [A] (Y KRR TL G 1127 5 X
(PE¥7>0.05) , 5% H MVPA S FA X (ES=0.04,
95%CI=0.01~0.07,P<0.05) ,

2.3.2 SE 5% H LPA MVPA TPA 44 A CRkH, 3t
A 5 WinseiiE JLE R A 4F SE 5 H LPA SE R IMEL
LA 6 WA st SE S5k H MVPA X R MRS,
B2 TR SE 5 TPA X RMBURLE R (F 3) .
SR PE 4SS R, LPA (1P = 89.1%) . MVPA (I =
97.8% ) WFFEATAE o B 57 i Itk (P {45 <0.01) , TPA #H
KW FRAFEAE TN (P =0,P>0.05) , 3% REM #5575
HIFEER, Meta /- HT45 R W, JLEH D4E SE 5K
H LPA(ES=-0.02,95%CI=-0.15~0.11) . TPA(ES=
0.02,95%CI=-0.03~0.06) [0] ) LB TG i T2 X
(PE¥7>0.05) , 5% H MVPA S IFA X (ES=0.24,
95%CI=0.01~0.47,P<0.05) .

F 1 ARG LEE A AER B BRSS9 A SCER I L AR E
Table 1 Characteristics of included studies on the influence of sleep on subsequent-day physical activity among children and adolescents
itk wy W% e T
Wit (B/%) (8787 A BhAF T
Malheiros%7) 2023 Y] T 318/333 16.3 SD.SE (©F©) =
St Laurent! %% 2022 eS| T T 122/118 4.2 SD.SE 0B =2
Antezak > 2021 PN BA%1 530/529 8.8 SD.SE 00 =
Merrigan ] 2021 eS| W 16/7 7.9 SD .SE ©0F) [
Avila—Garetal'7? 2020 [iEi%3 i 226/244 8.4 SD.SE 0o =
Martinez! "] 2019 HTGE BAF1 145/163 8.9 SD (©©) =
Master! 32! 2019 e ) 196/221 15.5 SD .SE ©) =4
Lin!1¥] 2018 T RAFIE G R R bt 3 178/2 601 10.4 sD ©00) [
W J5% 2% EPRE e 4 re
Ik B EE
Lin[19] 2018 JIE=WN ) 213/220 11.5 SD.SE ® =
Vincent! 3 2017 WA G 31/34 10.4 SD.SE 00 h
Krietsch 3! 2016 B i 64/70 9.8 SD @ i
Soric[ 33! 2015 S T s SO T 35 BT I 125/151 113 SD .SE ) B
Ekstedt[16] 2013 Fii i 610/621 8.0 SD.SE 00 =2
Pesonen ¢ 2011 v BAF1 133/142 8.1 SD SE ©) il

iE:OLPA,@MVPA,DTPA,



- 1784 -

R 2RAS 1A 2025 4F 12 A5 46 B4 12 1)

Chin J Sch Health, December 2025, Vol.46,No.12

AR B A Bl B A iR 5 L B I 2

C &S ikiEah

A A S N i 0, e AE AN (i 0,

% V2 T 4E 1 ESIH(95%CI) %.W%&¢h‘ ESfE(95%C1) B {EE RN ESTH(95%CI)
Avila-Garcia(2020)° RS Avila-Garcia(2020)° —

Avila-Garcia(2020)" [ — Avila-Garcia(2920)" ——— St Laurent(2022) —
Antczak(2021)° — Antczak(2021)° ——

Antezak(2021)" —a ﬁ‘;“;(czzgi‘g?m H; Ekstedt(2013) —

Lin(2018)* - Li

) w in(2018) E 3 . ,

Lin(2018) - Martinez(2019) -l Lin(2018) 4
Martinez(2019) —=— St Laurent(2022) —

St Laurent(2022) — Malheiros(2023) — . Gt

Malheiros(2023) —a— Vincent(2017) ——

Vincent(2017) — Ekstedt(2013) T

it ai <

L Il J Il I Il J
-1.0 0.5 0 0.5 0.5 0 0.5 0.5 0 0.5

SEca 5IHSCER[ 18] ,b BIHSCHR[ 19] ;¢ FEA Ry 5 4E  d BEAR Tyt

2 JLEF /D AEBEIRIFZEN ] 5 K H AT 356 &

Figure 2 Relationship between sleep duration and subsequent-day physical activity among children and adolescents
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Figure 3 Relationship between sleep efficiency and subsequent-day physical activity among children and adolescents
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