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Research progress on the application of behavioral interventions in promoting outdoor activities
among children and adolescents
NI Zihan, JING Guangzhuang, HE Xiangui
School of Public Health, Fudan University, Shanghai 200032, China
[Abstract] The effectiveness of outdoor activities in promoting health in children and adolescents has been validated. However,
outdoor activity time among children and adolescents has gradually decreased, posing a significant challenge to children’s physical
and mental health. Current research suggests that behavioral interventions can effectively increase outdoor activity time among chil-
dren and adolescents. The study reviews the decline in outdoor activity time, insufficient outdoor activity time, and low compliance,
and expounds on the research progress of increasing outdoor activity time through multi-level behavioral interventions at the individu-

al, interpersonal, and school levels. It provides a scientific basis for the formulation and implementation of relevant policies and

measures for outdoor activities.

[Keywords] Behavior; Intervention; Motor activity; Health promotion; Myopia; Child; Adolescent

P AN Bl R TR % SR h R T Y B R 3l
WA AT BOF S BRI P SMAE R AR B AL X Y
IRIRECE S LB P A0 S 4 A 45 1 2
P 1) 2 755 35 8] B2 7 it T 4 0 b o i LA
FURT W8 7 SN 3l 2 A R AR 0 R A A i
IR Hm S AR i 22 3 61 0O BRR EE | 7 S0 2
IR Ta] 555G B DX 3 A A& s A Tt — P A0 4R
R AR AN B R R N L B ] A )L
BH LRI R BRI ) 1 3h
FI8 D R, 2 ik B G £ 0 0 B0 B 1 Y TE DL TR , B
ROSCE N R 45, 60 =5 U0 % A S R B A
(H H AL T AR AN S DL 2E , P AN S ]
IR B AR BTl AT Gk L E
AR PUANE STRIBTFE BUAR , ST A7 08 T 807 AR e
HNE SR M B 25 T I , S JLEE 7 ADAF 7 A1 S A
SRBURAEI ) ] 72 2 BE B2

1 JLEBFDERIMNESIR
1.1 porZEshatm 2 FHEALSL PANGIXTLET

[E£TWH]
[tEERET]

[{@IS1EE] 7% E-mail ; xianhezi@ 163.com

AR R B BRI 25 AL I LR 2 ER LE T /D AR
AT S AT B, 58 B AT s, 7E 21
SN 10 48 BRI S AR g2 1 SR E AR AR
DB BT AR R H 2SR, 3~ 12 % L Y
SN SIS ] AN s /0 o — 33 A 4 2003—
2017 474 [E 45 M LB AAF P AMNG st el A B T [,
Horr e R i X R R B AR K IR AT LS 3
SR SRR B R, 2021—2023 AER A HEL X 7 ~
15 225 HPANESIAE 1 h ABH42.8% T2
49.3%" | £ E LT A 1 ANE Bl ] AR G B
LR,

1.2 PONES AR R AR HET, T
A1 Bl [A] B4 B R AR 5 76 A [ 1) 58 R0 Ml X R S50H
I, Rose Z ™/ Hl Lanca % WL 0, L #HE T &
FRZEA2 W WA aE], HE GV HIXFE 2010 4
HilRE T« KK 1207 715, ZoR2E i )L A K BE ik 3
120 min (4 P 4MNE ShEt e Y B R DA L4 #
B R B KA A, R L D AE A H P AN St

T AR A T R A1 T 80 T BT H (GWVI- 11.1-30)
ISREIR (2001~ ) |38 TEHHMN FEERE:, B BRSEIr 1o 4 LA AT T



R A T A 2025 4E 11 45 46 445 11 3] Chin J Sch Health, November 2025, Vol.46,No.11 - 1669 -
[ AFE/NTF 2 Wt il , Befg it — 203 g L AR
JUEA SCERAMBOR 385, BRTLEF A4 2.1 FRER & AN shist [ g i B F1E 45

TGS AP 22 , JLEE 04 7 S Bl B 1) A 3k 2]
AR BRE, H ASFE 2018—2019, 2019—2020, 2020—
2021 4F 3 AR IRIAT TR, R 5T ST /N E R 2R A S 2
H P oG S a4 50 79,63 A1 77 min' 7 gk
5~11 f112~19 % JLE R K 7 0 7E P AME L 108
89 min'"" | R4 E L T VAR ;P AMNE A A A
—EZSE (HAEH P AMNE ShEF R B B e BRI
[EIF518

LI > W AEAE AN B B RN 2 (915
B, Fan 25 A THMNT 2 F2ffL 6 ~10 2/ /N2
A AU 170 AR H P AME SRR >2 h, HAay 1025 A
PR T HERERRE ; Gao 451200 fR)— T 4 [ 7 8 4 % B,
6~17 % JLE G VAFEF ¥R H P A 3B [ R
101 min, 1 22.3% 9 JLEFH /AR H AN RS 2
1 hy BREEWEP K& 19 4 BRI EIR X AR
BER B IR, AL 25.7% ) LE A H P AMNE 3h i R Gk
F]2 h,

B T I AN SRR R B R ak L 5 b
AEXT PN B R BT L B = — s AR, B L
T AR T 7L 58 ( Shanghai Time Outside to
Reduce Myopia, STORM ) 55 i JRAEFH4L I b+
gl 1 2300 40 min FAME SRR (451 BR 2
AT 4L 8] A A G S AR, T, I 2H 4 Bk
[ (127+30) (127+26) min/d |, $2/~ T4 T JL# ] fig
FEARIR BN IR P2 G B a]

ZE LA, A LE S D AN S R E T
AR RN B S50 M R 55 2 8 9150
[, MEGEZHE ZIRRNRENE T HRR,
W KA i T L T A P ANG s S 5 R,
HE TSI L 2 A B A e A% 0 B AR

2 ATATFHERSMNES AN

FTo0 T T 5 8 A R G0 Ak R W AR A (A B (AR
TRERREA T A A2 ) S AR 5, A0 B AR TE T4 AR B
TR A AT M AT RE T, FF08 Bl R st LA | At 2 32
FrmI 2% 45 AR i AL AR AT 0 B 4R

H AT, A7 8 BT A0 sl st ] B 4O 1 13 g
FHE I8 i Z 3T 5T 800 =2 38 i el A A A sl A 1
A7 R 23458, s i JLE A1 gl e, o AR L3
T /DAE PN Sl )35 AN | ELAR PR35 25 1 Bk
T, AR S BE RIS 2 2 R T Fi i, DA
SCEE L B O R R R
2.1 HHRIRE LB Rk PN E AT A0 5] F
FEAARZ T, R RE A8 1 W 5 P2 MR ) RE T LA Bl L
TS E R AN SR (6] R B AR R R O 38 o B
R R ILENZS 550l LA, 456 b 2% L

) S AT AR i Ay P P A0 i N T2 R G 2 A st
FHBWGE, H AT AR A BT 8 B & L E
/DA P AN T RO B R ] A (HE A
WFFE K IR R 1R 2% 1O N FH RE 3 TH L 2 D 484k 01 7
/KF . Slootmaker %52 iz g 1 4 $2 4L 3k i 4
LT W28 B AP A 1% 2 18, AR 45 T30 A 381 7 ot el
WX IRAL, B 3 A~ H i W2 & A v A5 R
TS BTN, AN BE o A A T S BRI sl
(] B Ak W, S R T SR i — A0 B R i, (H 1
I FEAFAEREAR T /0N | B U7 s (1) 26 458 ) AL, oK S T
T8 S B REAS (K BB 5T 0 — 25 in A B IE

A F R 25 1Y A A4 B i & 1) RS2 AR AL T
G A HAE W A S L EE ;AN B T A AT 2
MLAITETEME ] . Verkicharla 2570 JF % b 119 FitSight
fat BB i, 38 1 BE T 2R R A F ML FH AR 7 5K
A W RIS B, 25 SR B 61% 1Y LT (14 44) 75— JH
PIRFFRL I Ye 45 SR S RF 1) LML 22 2
Bk AL A A A ) H T R B
VA 311 25 PN B 855 104 VE JBE  3k 92.4% , AT A T 3K
HCECSZ B P AL DTG JLEE 77 A0 sl 1 0 2R 7
X B A3

U T R 15 A% A R 7 AN Bl T ) T
e/ AH DL B LI 5% 34 30 7R 5 R IR A% 70 W I N 2
1 NG S BT B R T AT R AT SR A S A
N AEEE RIS T,
2.1.2 W SRk BI B ILE KPRt
—PARNAT R T BRI, FL AT s Ak 1 a1 4T A L
AR AR > 1, FE 42 T LB T /D4R P A SR
P DA ARSI A0 A XU T 1 AT BV

Ngo 251> g4 il T 11 40 5% i J& oK o HE 2 IR it azc
JEEEPNE S, T s B B AR L $E 3
S ] S e R B AR A R B 6 A H N T AL A
JEISE- ¥ P st (v G 25 388 AR 9T 20 T AR H G
AMEDL, H A ] IR 3 T IR B 20, I,
T S AT SR AL, S R A A AR By L
T AE St a], $2 m 2m 2 1 2 5 R RO 1
2.2 R BIAE X AL P INE SR 691 3 AE R
BRI, FHEE S SRRt sc ik B 8 K
BERERRZCE LA I R A 2 Fp S5 15 ke, 3 7] 8 2 U A
Be, 45 Bh L3 37 s AR 4 AN B 2T 5, AT A R
I LEE B 7 A0 s
2.2.1 KW FRK AR EAERE @ e b
{5 By AT 3 1 S B , BE A RO AR AT S ), 4
FLE S /DA PAME SR E . Li 257 & e i Je
IR K TS5 PN s+ 807 =8, vl i+
T4 LEE B A 1 ANE St g R 2 (£ 73R



- 1670 -

2R AE T A 2025 4F 11 45 46 455 1139] Chin J Sch Health, November 2025, Vol.46,No.11

0.16 h/d) , ¥R fETHA D TILEE DFEHFRR
WFIOAT S AR 2, DT I8 3 K T A AR (]
A, A0 B Bl 2F D G {5 L Al PR T A R, R
i BE T [a] ELA AR 048 0k 4 0T 42 T+ KK X o Ak
AN SR EEDS ) e, A T USA IR L7 56
I, U HGE AR AT PR X P
2.2.2 Gt AR SRR AR 4
-5 R RE R BRI, A B = T
B AR AN S GE i A A B R K XL KR
PR A, R B S K mT 3l o 5 R L ZE AT M 8K
i, IR BN S RN B HIME B RCRS i 200 3 i
FHET LA RO S Y R AR R, AT 4L
AT 2 WA P ANE S Y Ee s T BR A (T
TRLHFNXT HRZH 530 K 48.2% ,41.7% ) , [} isf 1 13 40 ik
PR 2 4F B A R IR B AR (19.5% ,24.4% ) |, i
GRS /D (-0.82,-0.96 D) , HiZ W55 % A 1
f O RS BE X 45 R mT Re A — 2 i 52, 38
At A WA &, ST AR W58 3 AR AL, Al
TR L EE T D AR R AT o 2T 1Y P A R
A IR LR & A F R
223 FEMREHEMER AR REBEAE
PR oE L P A g Bl 7 Tk ¥ T EEAE L, Zhang
EUT R R K TR AT, KB 3 S AR
AR T2 L EE 2R A R 0 4 (28.1% ) Ik T X
W82 (37.3%) , T HigH L= A H P /b R] (0.87 h) o
BN IR (0.80 h) B2, A5 & SN Sy 3 100 A2 fidk e
DRSS B A A A 41 ) T PR o 40 57 Bsf i) -2 3 L 2
FUOMNE BN, PR R B A I Z A L EE ;P A )
FESZI 0

ACREFIA A N Y S A R S A i L 2 75 /D 4R
PS5 PANGS R EE N R, AR sl | B 1
Z5KE IS DL AR Y BT S8y, e = 7 AR
B ARIE SR, 5 HE s s DT FEE, Sk A
AR S B S 1 N 5 A4 2 5 b 5 B RS
SR AT REMEDY R B E LS, W SRR
VEFIH: 0] g8 aE AR L HF . Khan 10 57
7, SCRE R R A SR L T A AR A BRURAE T, B
HAG T 22 1) 14 By s ] R Asg 20 9 A Ak B ] (AR SZ 4
11~14 % B4 OR=1.34, % OR=1.72; Al £ 32 +F .
11~14 # B4 OR=1.81,% % OR=1.46) ., FrLL &F*F
AN[RIAF 8 ) L B A0 5 28 0 45 T 30 2 1 AR 1 ]
PESZHE, H R AR R B i I8 X, 77 7E I
fay , J5 BT A 75 30 1 2 U & R A Tk — 2P S IE
23 HAEFTETAANPINEDARILGBWAIERN 2
KRB E S RGN BB ARG 5, [F it 24t 2 %
F R CEEIATY TR AT B B A B, R4
FUONG SRR Al AT 4%, Shi S5 A A 4 R R,
8~9 & L IR R B BT AR B F R R S AN

ZH AT XS FEAIR T 20% , (ELAFF 5 R FH A4 1) 346 18 25 Al
R I X 45 R T e —E R

Mg b gz PANE S S R, ] i 2 Ry
3, AN A R B A A X 2E AR AT KR IR, DA
IS 2 A g A 1% ) 5, 42 0 O AR Y B 5. Tong
AU I RS 3 4RSS LEE A R IR AL B s el %
T B A AT 20 P AME SIS R [ (2.64+
0.54) (1.52+0.67) h/d ] R 3 /0 1 30 15 25 MR B (i)
[ (7.57+2.85) (8.54+2.54)h/d ], s & T MidH JL#E L
HRFAL X PR 2 BT (30.5%,41.0% ) . {HAWF ¢ [l A
KHREIE 2, AR B2ty , B2 T i R 55 A
TRZ R 520

3 WiRERE

AR T HATILE S AMNE S E AN 2 Ak R
AL AT T TR TE LB T A48 71 S0 S i [a] 14 5¢
WEFEIEIE  BBREE AR K AL S AR 2 T 9170
TR LT LZE T DA P ANE SRR, B
g, AR S R RO, B S 5 P AN 8,
I RER T R B A Wi A BT s e 5 0L
W, FA N R 3 5 L E T AR &R, 8
Jih It B G AR AT S 2 P A0 i Bl e R A BR AT
)10 TR 2R O (M 2 B, N 7ERRAR R T
TRAEZ FOMNE S LR, Il SR K
et LR DAF IR BT G 71,

BEAR A5 TR P A0 i s 40 i 155 R 3R Y
JETTIE 5, A ROl B RS A AR HE A Y
S5 ATH T EAN W 52 3 A RO B BE O R AE T 5l
T DU I AL 42 9 790 SO O R TR 7 AL 7 it
VA P, AT A A 45 SR ORI T 25 1) Rl G
U, Al — 2 S T N B P A Bl O, e e
JUEE (Y P A S X A B 2 AR T IE 5 L&
ARAATTT S £ 5 VR T A o A L I 0 0k 1 A9 5
TEROAR b H AT A A AL, B RE i A 76 K i 56 A
T 207 00 R T o 5 0T T R AN 2 DL R B L
AN T I 45 (R E, 2R R 5 3 T st w5 O S AL RE T, 1AL
PP ST B L A 152 B A R M I —2h 25
S fi— R+ 1507 04 P 26 R G, fe A S B BBl it
I 3] B BRI B , LARR PRS0 RE A 1 TR
Hic LB TG SRS N B AR b IR AR
ERRUNREE: (e 2= o 71 S2 S = i € | NI 255
ARCRABR O BB RS AT NE S INR
XF JLEE T AR PN SRR A2 R DA i 22 v e 2
JLER DA R AT R R
Pl RAER A EHE A g P
&% 3k

[1] CHEN D,WANG J,CHEN J,et al.Smartwatch-monitored physical ac-



AR T AE 2025 4F 11 A58 46 455 11 ] Chin J Sch Health, November 2025, Vol.46, No.11

- 1671 -

[2]

[10]

[11]

[12]

[13]

tivity and myopia in children; a 2-year prospective cohort study[ J].
BMC Med,2025,23(1) :294.

BAILEY D L,HOLDEN M A ,FOSTER N E, et al.Defining adherence
to therapeutic exercise for musculoskeletal pain: a systematic review
[J].Br J Sports Med,2020,54(6) :326-331.

HE X,SANKARIDURG P,WANG ], et al.Time outdoors in reducing
myopia:a school-based cluster randomized trial with objective monito-
ring of outdoor time and light intensity [ J ] .Ophthalmology, 2022, 129
(11):1245-1254.

HE M, XIANG F, ZENG Y, et al. Effect of time spent outdoors at
school on the development of myopia among children in China:a ran-
domized clinical trial[ J].JAMA,2015,314(11) :1142-1148.

CHEN J,WANG J,Ql Z,et al. Smartwatch measures of outdoor expo-
sure and myopia in children [ J]. JAMA Netw Open, 2024,7(8):
€2424595.

B SRR LR P o 25, P R B SRR I R IR o 2, AR
TR B2 2 2T e o3 2%, A5 o R BT 1R & R ALR[T].
R TR I 2 A, 2022, 23(5) :321-339.

Chinese Nutrition Society Obesity Prevention and Control Section,
Chinese Nutrition Society Clinical Nutrition Section, Chinese Preven-
tive Medicine Association Behavioral Health Section, et al.Expert con-
sensus on obesity prevention and treatment in China[J].Chin Prev
Med,2022,23(5) :321-339.(in Chinese)

XSS ATLIGEHE, B b Fr S0 Blyx LB O B RR A 2 1 FH A
TEAEDLHRIL ] E 2R 1A, 2020,41(8) £ 1277-1280.

LIUW W,WU X Y, TAO F B.Promotion of outdoor activities on
children’s mental health and its potential mechanism[ J].Chin J Sch
Health,2020,41(8) ;:1277-1280.(in Chinese)

DENG J,LIU T,LONG Z.Factors affecting outdoor physical activity
(OPA) in children and adolescents:a systematic review and Meta-a-
nalysis[ J].Heliyon,2024,10(21) :e38859.

BASSETT D R,JOHN D,CONGER S A, et al.Trends in physical ac-
tivity and sedentary behaviors of United States youth[ J].J Phys Act
Health,2015,12(8) :1102-1111.

NIGG C,WEBER C,SCHIPPERIJN J,et al.Urban—rural differences
in children’s and adolescent’s physical activity and screen-time trends
across 15 years[ J].Health Educ Behav,2022,49(5) :789-800.
EET iSOk, B, A b B R R TR X R/ R 2021
5 2023 AFMEREAH G AR T O A B [ ] P B2 A T AR 2025, 46
(6) :788-791,796.

WANG X N,YOU W S,CAO W, et al. Analysis of health-related lifes-
tyles among primary and secondary school students in nutrition im-
provement program regions of China between 2021 and 2023[ J].Chin
J Sch Health,2025,46(6) :788-791,796.(in Chinese)

ROSE K A, MORGAN I G,IP ], et al.Outdoor activity reduces the
prevalence of myopia in children[ J].Ophthalmology,2008,115(8) :
1279-1285.

LANCA C,YAM J C,JIANG W ], et al.Near work, screen time, out-
door time and myopia in schoolchildren in the Sunflower Myopia
AEEC Consortium[ J].Acta Ophthalmol ,2022,100(3) :302-311.
WU P C,CHEN C T,CHANG L C,et al.Increased time outdoors is
followed by reversal of the long-term trend to reduced visual acuity in
primary school students [ J ].Ophthalmology, 2020, 127 (11) ; 1462 -
1469.

rhie N RN el [ 58 AR (R e I N T G T EN R B #5 L 7 0
AT L 2% 38 1 [ EB/OL . (2023-07-25) [ 2025-
07-22].https ://www.nhc. gov. cn/fys/c100078,/202307/a210193cfd
774009a1db0399d713fec9.shtml.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[24]

[25]

[26]

[27]

[28]

[30]

A NRIEFIEBEFINAIT R DAEREEINAIT FHRBN
T B 4w SRy £ ) O T U SE A A 0 Lol 1/ 2 30 0 B 4 S B By
Bl TAEME A [ T]. h e N RILFEHF #2024 (6) -
3-5.

Notice from the General Office of the Ministry of Education,the Gen-
eral Office of the National Health Commission of the PRC, and the
Comprehensive Department of the National Disease Control and Pre-
vention Administration on effectively strengthening myopia prevention
and control during the critical stages of kindergarten and primary
school[ J].Bull Minist Educ PRC,2024(6) :3-5.(in Chinese)
YOTSUKURA E, TORII H, MORI K, et al.Slowing of greater axial
length elongation stemming from the coronavirus disease 2019 pan-
demic with increasing time outdoors : the Tokyo myopia study[ J].Oph-
thalmol Sci,2024,4(5) :100491.

MATZ C J,STIEB D M,DAVIS K, et al.Effects of age,season, gender
and urban —rural status on time-activity; Canadian Human Activity
Pattern Survey 2 (CHAPS 2) [ J].Int J Environ Res Public Health,
2014,11(2) :2108-2124.

FAN Q,WU Y,QIAN H, et al.Factors associated with insufficient out-
door play and physical activity participation among Chinese children
aged 6—10 years: evidence from a two-wave survey[ J ].BMC Public
Health,2025,25(1) :1056.

GAO F,GUO Q, WANG B, et al. Distributions and determinants of
time spent outdoors among school-age children in China[ J].J Expo
Sci Environ Epidemiol ,2022,32(2) :223-231.

TRZRME , it , EBORI, 55,2016 47 o [524 28 77 SN 3l i ] BUR 43
B[ I].h EDLE (A4, 2018,26(3) :254-257.

XU R B,GAO D,WANG Z H,et al. Analysis of the current status of
outdoor activity time of Chinese students in 2016 [ J].Chin J Child
Health Care,2018,26(3) :254-257.(in Chinese)

VILAR D M, PETIT C, HUCK O. Behavioral interventions on peri-
odontitis patients to improve oral hygiene: a systematic review [ J].]J
Clin Med,2023,12(6) :2276.

SLOOTMAKER S M,CHINAPAW M J M,SEIDELL J C, et al.Accel-
erometers and Internet for physical activity promotion in youth? Feasi-
bility and effectiveness of a minimal intervention[ J].Prev Med,2010,
51(1):31-36.

NGO C S,PAN C W,FINKELSTEIN E A,et al.A cluster randomised
controlled trial evaluating an incentive-based outdoor physical activity
programme to increase outdoor time and prevent myopia in children
[ J].Ophthalmic Physiol Opt,2014,34(3) :362-368.

LI S M,RAN A R,KANG M T, et al.Effect of text messaging parents
of school-aged children on outdoor time to control myopia:a random-
ized clinical trial[ J].JAMA Pediatr,2022,176(11) :1077-1083.

LI Q,GUO L,ZHANG ] et al.Effect of school-based family health ed-
ucation via social media on children’s myopia and parents’ awareness
a randomized clinical trial [ J].JAMA Ophthalmol, 2021,139 (11) .
1165-1172.

ZHANG J,WANG L,GUO L, et al.Effects of online family health edu-
cation on myopia prevention in children by parental myopia:a random-
ized clinical trial[ J].Clin Exp Optom,2024,107(3) :299-306.
TONG L,CHEN J,LIU L, et al.Temporal effects of an original myopia
song on school children’s myopia and awareness:a 3-year prospective
study[ J].Clin Exp Optom,2024,107(5) :537-543.

BHANDARI K R, MIRHAJIANMOGHADAM H,OSTRIN L A.Weara-
ble sensors for measurement of viewing behavior, light exposure, and
sleep[ J].Sensors,2021,21(21) ;7096.

VERKICHARLA P K, RAMAMURTHY D,NGUYEN Q D, et al.De-



- 1672 -

2R AE T A 2025 4F 11 45 46 455 1139] Chin J Sch Health, November 2025, Vol.46,No.11

[31]

[32]

[36]

[37]

[38]

[39]

[40]

velopment of the FitSight fitness tracker to increase time outdoors to
prevent myopia[ J].Transl Vis Seci Technol ,2017,6(3) ;20.

YE B, LIU K, CAO S, et al. Discrimination of indoor versus outdoor
environmental state with machine learning algorithms in myopia obser-
vational studies[ J].J Transl Med,2019,17(1) :314.

SIMPSON C E M,CURTIS R G,VIRGARA R, et al.Financial incen-
tives for physical activity and sports participation in young people[ J].
Exerc Sport Sci Rev,2024,52(3) :108-114.

LEE Y,KEEL S,YOON S.Evaluating the effectiveness and scalability
of the World Health Organization Myopia Ed digital intervention:
mixed methods study [ J].JMIR Public Health Surveill, 2024, 10.
€66052.

LESTER R T,RITVO P,MILLS E ], et al.Effects of a mobile phone
short message service on antiretroviral treatment adherence in Kenya
(WelTel Kenyal) ;a randomised trial[ J ].Lancet,2010,376(9755) :
1838-1845.

LEE J P,LEE Y S.Structural equation model of elementary school
students’ quality of life related to smart devices usage based on PRE-
CEDE model [ J ].Int J Environ Res Public Health,2021,18(8):
4301.

MCCRANN S, FLITCROFT I, LALOR K, et al.Parental attitudes to
myopia:a key agent of change for myopia control? [ J].Ophthalmic
Physiol Opt,2018,38(3) :298-308.

ZENG J,QIU N,LEITZELAR B N, et al.Parental support is associated
with moderate to vigorous physical activity among Chinese adolescents
through the availability of physical activity resources in the home envi-
ronment and autonomous motivation[ J ].Children,2022,9(9) :13009.
DE CAMARGO E M,DA COSTA C G,PIOLA T S, et al.ls greater so-
cial support from parents and friends related to higher physical activity
levels among adolescents? [ J].Children,2023,10(4) :701.
RODRIGUES F, MONTEIRO D, LOPES V P.The mediation role of
perceived benefits and barriers in the relationship between support
provided by significant others and physical activity of adolescents[ J].
Percept Mot Skills,2023,130(2) :902-922.

KHAN A, UDDIN R.Parental and peer supports are associated with an

active lifestyle of adolescents; evidence from a population-based survey

[ 7].Public Health,2020,188.1-3.

[41] SHIJ J,WANG Y J,LYU P P, et al.Effects of school myopia manage-

ment measures on myopia onset and progression among Chinese prima-

ry school students[ J].BMC Public Health,2023,23(1) :1819.

(42] FEmASE, ERAR, S sp/NA L AR S (B B A & 5 ) AT 3l

WARSEHEREFE (1], RGBS ,2019,31(5) :344-348.

WANG L M, WANG X D,SHI H J.Correlation between myopia related
health beliefs and outdoor activities among primary and middle school
students[ J ] .Shanghai J Prev Med,2019,31(5) :344-348.(in Chi-

nese )

[(43] AR IRETT, BEBEIN , 55, 7 S0 sl R A& SRRy 5 L B 75 D 4R

EAAYBE TSR (1] E R T R, 2019,55(4) :3-13.

LI L,XU J F,LU Y L,et al.Research progress on myopia prevention
and control by promoting outdoor activity and physical exercise in chil-
dren and adolescents[ J ].China Sport Sci Technol,2019,55(4) :3—
13.(in Chinese)

[44] TR, T, FARIE, 25 AR Z 2 R R 5 )L H 7 A Sl

KA SCHRT T P 2 TLA: 2024 ,45(12) :1704-1707.
WANG T X,WANG J J,DU L L, et al.Association between parental
education level and time spent outdoors among children [ J].Chin J

Sch Health,2024,45(12) :1704-1707.(in Chinese)

[45] YANG J L X,LID L,CHEN J,et al.Effect modification of time spent

outdoors on the association between early childhood overweight and
myopia:a one-year follow-up study [ J].] Public Health, 2024, 46
(1):107-115.

[46] MACKINTOSH K A,CHAPPEL S E,SALMON J, et al.Parental per-

spectives of a wearable activity tracker for children younger than 13
years: acceptability and usability study [ J].JMIR Mhealth Uhealth,
2019,7(11) :e13858.

[47] SHBE, 5, B0 4. P AT 3h 5 LA G A0k v SCilk ml AL T 52

[J]. PR T A ,2019,40(5) 1733737, 741.
ZHANG K, QU S,ZHAO X, et al.Visualization study of outdoor activi-
ties affecting the development of children’s myopia [ J].Chin J Sch
Health,2019,40(5) :733-737,741.(in Chinese)

Y HHA.2025-08-05 f&[E HEE:2025-09-15 AKX4iE . HHE%E

(E#% 1667 ®)

[34]

[35]

[36]

[37]

[39]

[40]

FUNAHASHI S. Neuronal mechanisms of executive control by the pre-
frontal cortex| J]. Neurosci Res, 2001, 39(2) :147-165.
DIAMOND A. Close interrelation of motor development and cognitive
development and of the cerebellum and prefrontal cortex[J]. Child
Dev, 2000, 71(1) :44-56.

NEKAR D M, LEE D Y, HONG J H, et al. Effects of augmented re-
ality game-based cognitive-motor training on restricted and repetitive
behaviors and executive function in patients with autism spectrum dis-
order[ J].Healthcare,2022, 10(10) :1981.

BENZING V , SCHMIDT M . The effect of exergaming on executive
functions in children with ADHD: a randomized clinical trial [ J ].
Scand J Med Sci Sports, 2019, 29(8) :1243-1253.

LIU Z M, CHEN C Q, FAN X L, et al. Usability and effects of a
combined physical and cognitive intervention based on active video
games for preschool children[ J]. Int J Environ Res Public Health,
2022, 19(12) .7420.

BEST J R . Exergaming immediately enhances children’s executive
function[ J]. Dev Psychol, 2012, 48(5) :1501-1510.

T, VRN, EIHE, S MR fE st )L R RAT DI RE B ik

FERARZ SR T]. DEESEA, 2021, 53(5) :505-514.
GAI X S, XU J, YANY, et al. Exergame can improve children’s ex-
ecutive function: the role of physical intensity and cognitive engage-

ment[ J]. Acta Psychol Sin, 2021, 53(5) :505-514.(in Chinese)

[41] LEE J E, XIANG P, GAO Z. Acute effect of active video games on

older children’s mood change[ J]. Comput Hum Behav, 2017, 70.
97-103.

[42] FMERR, TR, BhaHT, & WH RS OBERE 0 g,

TARAN A AL SRS IR [ 1], A SR A R, 2014, 45(5) .
337-342.

SUNY L, WANG Z Q, YAO ] X, et al. Physical exercise and mental
health; cognition, anxiety, depression and self-concept [ J]. Prog

Physiol Sci, 2014, 45(5) :337-342.(in Chinese)

[43] DUNCAN M J, CLARKE N D, BIRCH S L, et al. The effect of green

exercise on blood pressure, heart rate and mood state in primary
school children[ J]. Int J Environ Res Public Health, 2014, 11(4) .
3678-3688.

s HEA:2025-07-09 f&[EIHHA:2025-09-06 ZASSCHR%E: FMEH



