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Associations between sleep patterns, myopia and overweight/obesity

among junior high school students, Handan
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Abstract: Objective  To explore the prevalence of comorbidity of myopia and overweight/obesity among junior high school
students in Handan and its association with sleep patterns, in order to provide scientific evidence for developing effective
prevention measures. Methods  From October to November 2025, a stratified cluster random sampling method was used to
select 8 384 junior high school students from 18 counties ( cities, districts) in Handan. Participant underwent physical
examinations and complete questionnaire. Multivariate Logistic regression model was used to analyze the association between
sleep and comorbidity of myopia and overweight/obesity, and restricted cubic spline model was used to clarify the dose —
response relationship. Results  The detection rate of comorbidity of myopia and overweight/obesity among junior high school
students in Handan was 16.78%. The median daily sleep duration was 8.42 hours, and the sleep sufficiency rate was
34.03% . Students with light in the sleep environment had a higher risk of comorbidity (OR =1.14, 95% CI.:1.01 —1.28).
Taking the “early to bed and normal wake — up” mode as the reference, junior high school students with “early to bed and
early wake —up” mode and “late to bed and normal wake —up” mode had a higher risk of comorbidity (OR =1.27, 95% CI ;
1.03-1.55; OR=1.33, 95% CI:1.08 —1.65). The dose — response relationship between sleep duration and comorbidity
risk was an inverted “J” shape. When the sleep duration was longer than 8. 1h/d, the comorbidity risk gradually decreased
with the extension of sleep duration. Conclusion The comorbidity of myopia and overweight/obesity among junior high school
students in Handan is a serious issue. Sleep insufficiency is a widespread phenomenon highly associated with an increased risk
of comorbidity with myopia and overweight/obesity, indicating that sleep health is a weak link in the current health management
of students.
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Table 1 Baseline characteristics of comorbid myopia and overweight/obesity among junior high school students in Handan
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Table 2 Logistic regression analysis of comorbid myopia and overweight/obesity among junior high school students in Handan

BN K Logistic ]

Z[H % Logistic [A])7

A OR 11.(95% CI) P OR 11.(95% CI) P
R I 0.93(0.87 ~0.98) 0.007 0.94(0.88 ~0.99) 0.032
ST T AR

w5 - _

B 0.81(0.72 ~0.92) 0.001 0.85(0.75 ~0.97) 0.015
REHR IR

T - -

ok 1.12(1.00 ~1.26) 0.045 1.14(1.01 ~1.28) 0.031
A ]

<22.00 - -

22,00 1.13(1.01 ~1.27) 0.038 1.07(0.95 ~1.20) 0.292




- 2596 -

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

(8:%%)
ik " ORss Pif orssacn P
JEL PRI [H]
<6:.30 - -
6:30 ~7.00 0.89(0.76 ~1.04) 0.151 0.82(0.69 ~0.96) 0.016
>7:00 0.80(0.66 ~0.96) 0.017 0.81(0.67 ~0.98) 0.029
I A2 5
L LR 1.19(0.97 ~1.46) 0.092 1.27(1.03 ~1.55) 0.025
7 1 - -
R g A 0.95(0.70 ~1.28) 0.714 1.03(0.76 ~1.41) 0.831
e B 1.35(0.99 ~1.83) 0.059 1.17(0.86 ~1.61) 0.318
e I 1F 5 1.31(1.06 ~1.61) 0.012 1.33(1.08 ~1.65) 0.009
11 o i 1.04(0.77 ~1.41) 0.792 1.06(0.78 ~1.44) 0.717

T Z I logistic MUFAIRAEMER] IR S JE RGP IENCHE DR B ARERLES T 20 #r

2.3 mERREF K54 F A LNFR LRGN F

- B % A& AW R F BRI 4 5707 B 2% (RCS) A
UG BN o4 5 3 8 XU B OC 2R , B0 3 AN A
ﬁj\%ﬂﬁ?ﬂﬁﬁt%ﬂﬂ‘ﬁﬁﬁﬁ E/‘J Py Psy Py iﬁ]?&‘ﬁ%ﬂ \iﬁJZ
2 EAERSFRAN R, 00 H IR 5 W)
Hh A AL I PR SRR XU, 22 ) ) 3R e — R O
Fo SRR, BRI 572 B XU Z [ AR AR 4L
PR CEHEE (P for nonlinearity = 0. 036) , H ¥ -
BE R 2R S 80" A, P i O 8.1 h BB A B T
8. 1 h/d, M8 XU AR A6 A B i, > B HIR I HC T 8. 1
hy/disf, e RS il A FIR: B B 17T 2 8 R A, DL [
1,

OR (95% Cl)

1 Il L L
3 ] 10 12
SEERET & (h/d)

255 8.1/ E (OR=1, IORR R )

1 BRI 50 Hb A S0 AR R S PR A A 70 — s
KA
Fig.1 Dose — response relationship between sleep duration and

comorbid myopia and overweight/obesity among junior

high school students

3 3 i

A 5T 45 HE R B, 2025 AR R T 4 vh 2 Az 3 A0
IS T AE k3 B ARG SRR 16.78% A% T 1l PE A
2023 AEY) LR GG R 23. 9% 1 NG 2 T A e
SRR 24.9% T DU )1145 2023 ARG
Kot R 15, 479% TR T A0 v 2 2 A K i B R
LSl 8. 42 h, B b ) 2 A B IR AR K
Hr % 7.8 W™ 5 R 2020 AR /A AR A BA B RIS A
K 8.4 h#2ir ) BRI L W) AR A SR
(1 65.97% , A% Tt 5 11 #J v 27 AR i 0RO 2 1Y R
89.3% M), 5 2023 4E K OLIX W) Hh g AR BRI R 2 2
P T e (LR X 55 SR AR SO A v )
FLE AL 5 A B B R RN T 8: 00, F T HRHE
w1 8:10 1Y LR R 1 B o

MR AS T [ — > 22 4 B MR, 5 28 A B HIRG s
Ko AR A ] B A S ] | B R B 5 J2 75 A7 G | B MR AR
SEE 22 Yk DA G 3T A R R IR S R A R
M), ASBFSE Kk BLI AR TR 4% N R, Bl AR B B 15 i 1
JINE B v 2 A S A A R L SR XU BRI 6%
P45 70 K AR A 40 o 2 2 AR A T R RS 78 2 19 22 A
B RBSREAG 15% . 205 K& IR IR AS J2 224
AT G R T T Guan 2 AP L BT
1 H BiE AR B (5] 5538 i 1 h, LogMAR #L J7 9F 43 [ AI%
0. 070, 7 FH IR A I 1] B4 , 90 7 2% 2 o 254K 00 M
ZE IR MEIR A I S L7 /D4 68 B b & A2 L
B 29% 2 Alice Rosi 28 A2 BF5T % B 4 Bk
AR A (B2 BMI () 52 25 U PN -, H5 BMI &2 £ A3 ¢
Ha#, Tanaka % N & BULE S 5 10 0 07 £ 1) L
Hh R 43 L R %) 2 ) R B FsF () I S T e
R I IR PSR 5 0 v A U R RS 40 ' s IR
KR AR E ™ BRARS 2 AT R TP Ak 5 ik
R EMIURE) , & HLEs, [\ % 57 5
HoA 13 s b AR E AR A



IACTIR 222 2026 4F45 53 %45 14 #]  Modern Preventive Medicine, 2026, Vol. 53, NO. 14

- 2597 -

I IR P58 T A DG AH 388 T J0 O 390 v 2 A 2 AR UKL
B3N 14% . B SRINAT ORI ST 5 /0 B 420 1 e IR 2R
BEOLE BT MHLT M EE O IR IR IR POk R iR S
A B B 9 OC R o DGR R T 3 R ) BIL R 9
Z U AR PR R P AR I o Y I I BB, Ol
JEEZ A5 500 B 0 WA A LR ik 22 L i, Il i R 5 X
R0 R IR P S 00 DR R A 2 7 4 e A0 A SR
PRI EBCE AR o 0  E HR  [] 5  p THL A R
I fofT P8 00 S 3 AR O 20 B e 4 6 2 4 )
SRR, FEIR RIS [R], 401 T R AR BT it P, 7E
JCEIAEE A B, W RE 8 Ao A A B BG4 R B A 3 22
P, T2 A0 R T F A AR Ao 4 400 i >k 7 e o IS R XL
B o

T 6:30 2 IR P) 2 AR AHE T 7 F 6:30 2
PRI 2EA S KU RRAR 19% 2247, LA TR 1 4 A
FR WS = RN S o B e R W R 1B )
i I e R KU o 2 B MRS o (R 4G G
HEME) Ho B —FE bR B AE TN L RS . Xu 25 A0 A
G W ] A R DR IS [ AN AR R ) AR A PR B[] S 3R =1
hy/d A3 TSR A0 XU 4 ] P R B — R AR s (1] R A
PR 25 A F8 bn, & A HLUER 3 O 0 XU 38
13% . Guan % N\ (BT 5T E— 28 R B, 60 B0 A
Bf (] S22 R ) W AR OG . ZE A A B R, B
S R IR ] 19 2 S S AR S AR AR B AR DG, JF 2l e
I XU 381 209% 70 AR Ay AR R R IS I o T
AeFrfeoE A Y B 2 OCH S A B ZEFLE e
SRR A, IH IR R

AR — 48R T & H BEIRETHS 5 9] b 224
AT AR A R A BB XU 2 R B 3R B - IO R R R
307 8 AR R B A M OC R X P g S h AR IE
Wb T A R R, IR AR A 4 AR D g X 4k Tk
TRAR A B B A G, BRI K A S %ot B 79 2 T B A
&,

25 b, WA T 4] v 2 A 3 400 R A b s AR £
FEA ™ IR, B K B IR B A T 9 h, BEBRAS 2 6 53
65% ,BENRA R BLG T iz A7 7, HL-5 3 400 i 5 A b
S g XU 1 o e 28 DD AF G, B2 70 R IR £t 5 2 XY HiT =
AR A S R 5 P e D R R A%
ARG 2, TS 2 s MR BRI
B, R AR2R A B AR I s 1 4 IR 0 7 20 A B A
KR IR SRR

AR AEAE—E R R, B5E, ALk A
HBER T ) 2z PR Ge FEHE T 28 At IX sl
[t 2001 S22 AR R R I, L, BT v
WFFE TCT AT DR SRR, BRI [R) 515 BT BEAEAE [RI2
Tty o fefe , ASBEFEAE 53 A R IR G 3 PR 5 e o IS e 2

SRBYRZIRINE, RN 23 B 2R 2 I 3R, ] RE X R0
FhTH A BRI A A o 9 AL T [8]/ FL 37 i il
FHRT REFR A3 rh A TR W M R 5 e A8 % DK ( F 7 i
it T [R) - EOME IR AR RS A E AL ) 5 7 A1 B
P T [tE o G R B i 2 MR AL B 42 , SR i T A6
5 A R A, S 2 T 8 v il B 14 2 57 A T 5 27 )
JE 73/ 80 A PH AT 4 T A4 R AR O 498 e Al 5 T R
FHHR , DT IE 1] 538 P S8 XU 5 A B 1 WA ot K2 HE e ol
AR 845 Ty JE% Pk mT i [] A 5% o e R 6 789 % i &
Az AR A WL i e 3g AR AR B — P IRk
FISRMSRAER AU AR 5 b2

SE 3k

(1] W, R, U, 55 P64 /N2 A o e 4
B BUIR RAH S R Z A0 [T ] B #R A L T A ,2025,19(4)
208 -212.

Meng YQ, Yang LH, Wang LJ, et al. The comorbidity status and
its related factors of overweight, obesity and myopia among primary
and secondary school students in Shanxi province [ J ]. Capital
Journal of Public Health, 2025, 19(4) : 208 —212. (In Chinese)

(2] UEAE, 2/, FEE, 2. 5 M T /N A R L 2 3R A7

BUAR B OCHRHL I 32 48 [ T ] V75 BB B2 2%, 2025, 36 (3 ) : 307 -
311.
Wu CQ, Li XQ, Dong HB, et al. The current situation of
comorbidity of multiple common diseases among primary and
secondary school students in Changzhou city and the mining of
association rules[ J]. Jiangsu J Prev Med, 2025, 36(3): 307 -
311. (In Chinese)

(3] BREH, B, TBES0, 4. KN T rb 27 A8 i 8 e 5 5 A 1

SEIE[J] . AR T4 2023 ,44(4) 1502 - 505, S11.
Chen YZ, Tian XJ, Xing YY, et al. The association between
myopia and overweight/obesity in middle school students in
Zhengzhou city[ J]. Chinese Journal of School Health, 2023, 44
(4):502-505, 511. (In Chinese)

(4] skAmda, s, A, 5. )1 48 i/ AR S 0 5 8 o I e 3

SRR KARSC IR 2 M L) ] AR R TR B2 2 ,2025,51(2) <179 -
183.
Zhang FY, Zhou L, Zhu HB, et al. Prevalence and associated
factors of comorbid myopia and overweight/obesity among primary
and secondary school students in Sichuan province [ J ]. South
China Journal of Preventive Medicine, 2025, 51(2): 179 - 183.
(In Chinese)

[S] =5, B, IS, 45, S R IX vh /A AR 3 -5 8 o I e 3

BIBLIRA [T ]. T B ,2026,38 (1) 85 - 88.
Wang Y, Shen YK, Liu BH, et al. Comorbidity of myopia, and
overweight and obesity among primary and middle school students in
Yanqing district [ J ]. Journal of preventive medicine, 2026, 38
(1):85-88. (In Chinese)

[6] LiuZ H, Wang Y L, Yu Y S, et al. The individual and combined
associations of health behaviours with health — related quality of life
amongst junior high school students in China[ J]. Front Public
Health, 2023, 11(1): 1283721.

(7] PR RDOF, Ak R, &5 Jesa i /bR I T L 5



- 2598 -

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

[10]

[11]

[13]

[14]

[15]

[16]

Wi PR 28 55 (R B BRI SR [0 ] g R T 2 42 5, 2025,31(5)
20 -22.

Lu CL, Chen QP, Lu Y], et al. Influencing factors and health
management of myopia, overweight and obesity among primary and
middle school students in Longyan City [ J]. Strait Journal of
Preventive Medicine, 2025, 31(5): 20 —22. (In Chinese)

Liu SY, Zhou XT, Zhao J. How sleep disturbance promotes
myopia: a perspective on potential biological mechanisms [ J].
Experimental Eye Research, 2025, 261(3) ; 110645.

Chaput JP, McHill AW, Cox RC, et al. The role of insufficient
sleep and circadian misalignment in obesity[ J]. Nature Reviews
Endocrinology, 2023, 19(2) . 82 -97.

B, AT AR, 45 2023 AR /N A E TN R
AR R[] AL TR, 2025,19(5) 284 -289.
Wang Y, Lu XY, Li XH, et al. Influencing factors of malnutrition
and overweight — obesity among primary and secondary school
students in Shenzhen city, 2023 [ J]. Capital Journal of Public
Health, 2025, 19(5) : 284 —289. (In Chinese)

. JLE T AR EIRIR G 5 A SCHPERT S [ D] TR B« v
AR ,2021.

He Y. Association between sleep status and obesity in children and
adolescents[ D ]. Shenyang; China Medical University, 2021. ( In
Chinese)

XUBRAS KRR, Fr i AR, 45 B WG 0 5 41 2 8 )L B A W v
KIROFFE[J]. T PHBERIR 2224, 2025 ,42(3) 1443 - 449.

Liu JJ, Zhu ZH, Fang YRD, et al. Association between sleep
duration and myopia among young school — aged children [ J].
Journal of Guangxi Medical University, 2025, 42(3) ; 443 —449.
(In Chinese)

IS A, 6T, 5. BB 5 P AN Sl 1) X L2 D 4R
i A P A R /PR SR [ )] AR R TRy S 2%, 2024, 50
(3):241 -245.

Dong LX, Yang Y, Ma QQ, et al. Effects of video and outdoor
time on screening myopia combined with overweight/obesity in
children and adolescents [ J ]. South China Journal of Preventive
Medicine, 2024, 50(3) ; 241 —245. (In Chinese)

0, E DR, TR, A AL AU L HE D AR A (] 2 B AR B
ARBAREH R AT T]. o E A4 iRt 5t ,2025,36(9) : 1 -7.
Li T, Huang GM, Cheng YJ, et al. Analysis of sleep status and
associated factors among children and adolescents at different
educational levels in Beijing[ J]. Chinese Journal of Woman and
Child Health Research, 2025, 36(9) : 1 —7. (In Chinese)

R, TR R DRI AR AMEIRA 7 — T
HE BN ERIRE [ 1], #ERHAE9T,2022,(3) 42 -
50.

Cheng G, Zhou HY, Zhu QH. Why do adolescents lack sleep? -
a study based on China education panel survey data [ J].
Educational Science Research, 2022, (3): 42 —50. (In Chinese)
TEEM TR, B, 55, 2021 4R 2023 £EJL Rt A X 2%
A BRI AR B0 MR R R4 AT [T 1. o [ HE 0, 2025,41(6)
503 -508, 537.

Ren XW, Zhang JY, Liang Y, et al. An analysis on status of sleep
and its influencing factors among middle school students in Daxing

district of Beijing in 2021 and 2023[ J]. Chinese Journal of Health

[17]

[20]

[21]

[23]

[24]

[27]

[28]

Education, 2025, 41(6) :503 —508, 537. (In Chinese)
BRiicte , 09 B2 rha AR L R A ] A5 75 A 1 30 R 4 5
ZALT]. F A A ,2026,47(3) 430 -433, 437.

Chen XY, Wang Y, Zeng X. Relationship between screen time,
sleep duration and screening myopia among junior and senior high
school students[ J]. Chinese Journal of School Health, 2026, 47
(03) : 430 —433, 437. (In Chinese)

EE O IV S e | A G AN e o 3 R TR S U
R SCIBE T ] r el 2 A 1A= ,2025,46 (1) 14 17,

Wang L, Zhao H, Sun BJ, et al. Correlation of short sleep duration
and screening myopia among primary and middle school students in
Beijing[ J]. Chinese Journal of School Health, 2025, 46(1) . 14
—17. (In Chinese)

B Wi, K 8, 4. LB A AR R IRCIR 00 B S A0 R
MIWFFE R 1] . A3 DA 5T B2 ,2025,36 (1) ;135 - 139.
Luo WJ, Yao R, Zhang X, et al. Research progress on the
relationship between sleep status and visual acuity in children and
adolescents[ J]. Journal of Public Health and Preventive Medicine,
2025, 36(1): 135 —=139. (In Chinese)

Guan HY, Chen XZ, Liu WT, et al. Sleep duration and adolescent
vision outcomes: evidence from rural China [ J ]. Preventive
Medicine Reports, 2025, 58(2) . 103217.

Jiang YF, Hu JJ, Chen FY, et al. Comprehensive systematic
review and meta — analysis of risk factors for childhood obesity in
China and future intervention strategies[ J]. The Lancet Regional
Health — Western Pacific, 2025, 58(2): 101553.

Rosi A, Giopp F, Milioli G, et al. Weight status, adherence to the
mediterranean diet, physical activity level, and sleep behavior of
Italian junior high school adolescents [ J]. Nutrients, 2020, 12
(2) . 478.

Tanaka H, Morisaki N, Harada S, et al. Obesity health screening
in Japanese school — aged children and adolescents[ J]. Cureus,
2026, 18(1) ; el00766.

Liu XN, Naduvilath TJ, Sankaridurg PR. Myopia and sleep in
children — a systematic review [ J]. Sleep, 2023, 46 (11):
zsad162.

Lee JH, Cho J. Sleep and obesity [ J].
2022, 17(1); 111 - 116.

Xu SJ, Zong ZQ, Zhu Y, et al. Association between sleep — wake

Sleep Medicine Clinics,

schedules and myopia among Chinese school — aged children and
adolescents; a cross — sectional study [ J]. BMC Ophthalmology,
2023, 23(1): 135.

Arab A, Karimi E, Garaulet M, et al. Social jetlag and obesity: a
systematic review and meta — analysis[ J]. Obesity Reviews, 2024,
25(3): el3664.

BV B EE, ISR, . B T R O 3 S LR
HAEEEG I E R RKIGR[T]. b E S8 TR, 2025,46
(12) :1673 - 1680.

Hong P, Ma YG, Tao FB, et al. Multidisciplinary expert consensus
on weight management for overweight and obese children and
adolescents based on healthy lifestyle [ J]. Chinese Journal of
School Health, 2025, 46(12) ;: 1673 —1680. (In Chinese)

& B #9:2026-03-20



