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Influence and mediation effect of adolescent obesity on myopia risk:a cross-sectional and
cohort analysis based on longitudinal study of Chengdu city from 2014 to 2023
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Abstract Objective To investigate the relationships between adolescents’ body mass index (BMI), blood pressure (BP),and myopia
and provide a scientific basis for the formulation of myopia prevention and control measures. Methods Adolescent students who par-
ticipated in physical fitness surveillance in Chenghua District, Chengdu, from 2014 to 2023 were selected as the study population. A
cross-sectional study was conducted using multiple logistic regression , adjusting for age, sex, BP,and pulse as covariates. A Cox model was
employed to examine the relationship between obesity and myopia. Additionally, for the 2023 dataset, characterized by the largest sample
size and most complete data,a mediation analysis was performed with mean BP as the mediator. Results Annual cross-sectional analysis
from 2014 to 2023 revealed a significant positive association between obesity and myopia,with OR and 95%CI of 1.16 (1.10-1.22),1.15
(1.08-1.21),1.19 (1.12-1.26),1.11 (1.04-1.18),1.10 (1.05-1.15),1.10 (1.05-1.16),1.07 (1.03-1.12),1.10 (1.05-1.15),1.12 (1.07-
1.17),and 1.11 (1.06-1.15), respectively. Similarly, cohort analysis showed a significant positive association between obesity and myopia
(HR = 1.09,95%CI:1.01-1.19). Mediation analysis indicated that BP accounted for 21.2% of the total effect of obesity on myopia.
Conclusion Obesity facilitates the onset of myopia,and weight reduction can help decrease the likelihood of latter. Furthermore , BP
mediates the impact of obesity on myopia. Implementing BP-lowering interventions in obese populations may aid in the prevention of
myopia.

Keywords obesity; myopia; mediation; blood pressure; cohort

BEEWHE : HE A RFIFIE (82273748) ; BUHUMRHL s /b5 H (R23CGZH0003)
RN SCHIRE (1985-), Lo, B AT BEV, A}

BIEEE 2%, E-mail : pxt1228@163.com

I #5 B #1:2024-10-16

™ £& H AR 18] - 2025-03-19 10:59:48



SE3H SCHSREAE. T/ ARNE N AT AU ) SR R P800, - BT IS 7 20 144 2220234138 B8 A 1) S U7 0 P EA B0 BF 52 - 205 -

AR, AT 1 sk F B AR I F A S
i, JLEE A AR RO REAE 5 SR AT T H R,
JE Bk 2 9k I R — B 2 BRI AT R B . TR El6~17
AW A AERI6R LT 1Y )L AR R R 4 Bk
3] 19%110.4% , 2 BRI AL R AL ka3 3
PR BRI AR ), 3R 5 D AF I R R AE
T, SRR R

AR R 5 LR A U AT Ol , RS
AR P R PRS2 (RIS A DG SR T, I
il 2 33 B SR PR LA U IFE o PR , AR LA K
BT AR DX T DA A RS 4 B UEAE A A
A, REIRVTIE XTI A0 & A 5 kS B s pL
SRR T DA LT SR PR AR A

| HRSHS®

1.1 B4

TE H20144F Z220234F T B #B 17 Bl A€ X i 47
PSSR I ) 7 /D AR 2 A AR SR B 2, Horp 2014
472 54544 ,20154E70 40744 ,20164F65 53544,
20174F-88 96544 ,20184F-81 48544 ,20194F-84 47044 ,
2020489 65344,20214:94 68244 ,20224F-98 293
4 ,20234F112 24544 o HE B3 B fe 2K FEC(E 57 1Y)
FEAS, fe Lo A828 73944 L A BF 9 3 4:F Y 1|
SEARTE N I A 2R BE AR B B 25 I (1R B 4 5
Gwll2024176), I3k 45 it A B 98 %6 G S H g W 4
NI R A
1.2 Tk
12,1 — BB s KPR G B/T26343—2010( 244
e RS A B ARG ) I 40 0], X2 2 R A fet
TR e Z2 I8 25 HLAREHE A I o 75 o e A o ) A
IS8 138 S A o
1.2.2 LI EBRVTAR X 2% 28 A TR G 0 ) A
RS AN 388 3 AR X RO ) R AT AR IR I A0 )
R, AR AR 2 40 F75.0 K LA 135 A0 77 1E 8, #RHR Gzt
PR T5.08 AR X TR & R 48
Q2 2R il A A R LA ) (GB/T26343—2010) |, 38
ERAERTECI 7 3R LR BRI AT S DGR 12 W R i
AR IS A B R
123 B IARHIE 5 A BRI & P S 5 E5 1 B
e AT IR BT 25 8 A SO R
R ZERE AT B i A i v B sy, A A E T

FEIC AT, AN ) B Al s 1) 7K AR i A 3 sl 28 A o
AR i 0 o 000 3 VR B A4
124 HAEabHE . S8 CFRLE DB E S
JEG A ) (WS/T 586—2018), 44 I {4 55 45 55 AR Al
PE R K 2 5328 5055 J RERE L AN E R Bl 4 o AR B
A NGt HE A TR , 07 16 L0 A2 AN )47 B A B
IC MR DA LA R Ry LA <7 A R 1Y
BAS] , FF R it — 2 A BB AF 5% - LE o, LA 9~12%
5 DA SR R R A5 3 52, 8 22347 R JiE HL.
TCIE A F I R SE3 N A2, 1 2234 R AE e HL TG
AT A L3RR L
1.3 Beit2Eamtr

KR A (4.3.0) A TEAR A EE 5 5347, 348
LA (%) KR o R FHREAE: “dplyr”™ broom”“tidyr”
A1, i Fllogistic [P T 4SS50 23 B PP 5 3 R A9 G 3R 5 R
FAREA: “survival” ALHEA T Cox XU BT 43 A AL BE | 155
I X 7 /D AR 7 5 8 5 1 5 SR FHREKAT “media-
tion” X6 IR A AR P AT AL 22 [0 A8 A R 0B A TG
5. P<0.05ShESAGITFE X,

2 #R

2.1 REWTE AT S,

U T AF 5 45 R S s, DAPE ) |l kA A
RIS M B, BT AR Oy R IR M 5 I S A OG (P
¥]<0.05), W21 B 104 5l 5 & )5 #1720t
logistic[F1H /AT, 255 o , AR 0 00 4 B 3 1E A
% (OR =1.15,95%CI:1.13~1.16) . W32,

22 BAIIFSE 4

DL i 2 UG 3 1 55 345 S i 9 R 4, K M)
I F K kAR S A8 it 32 FH Cox L 451 RS 52 784 5%
M A B 5 M HEA T 9 BRSTBIFSE 25 R T | 3%
SRR EER S S & 2 B IEA K (P =
0.047,HR =1.09,95%CI:1.01~1.19) .

2.3 AR S

X B 5 2 HUAR 58 3 1920234 3547 TR A5
AL i B AR S A A2 5, 45 3 o, S AT e
5L 5 AR O, BN 0.022, 1 AR
A R AR T B (122800 240.006, o S0 Y
21.2% 2 PE BTSN 20.021 , T IR 4 v A 3500 4
0.008, (i EVRUN [1928.2% o T M BN 240.022,, 1L
FERHA 0% 40.005 , (5 BN 917.8% . WL3K3 .



206 -

HREERRESR H54E

1 2014FEF 2023 F T EAAZ

Tab.1 Cross-sectional study from 2014 to 2023
Year B SE P OR (95%CI)
2014 0.144 0.027 <0.001 1.16(1.10-1.22)
2015 0.136 0.029 <0.001 1.15(1.08-1.21)
2016 0.173 0.030 <0.001 1.19(1.12-1.26)
2017 0.102 0.031 <0.001 1.11(1.04-1.18)
2018 0.093 0.025 <0.001 1.10(1.05-1.15)
2019 0.098 0.025 <0.001 1.10(1.05-1.16)
2020 0.070 0.022 0.001 1.07(1.03-1.12)
2021 0.094 0.023 <0.001 1.10(1.05-1.15)
2022 0.109 0.023 <0.001 1.12(1.07-1.17)
2023 0.103 0.021 <0.001 1.11(1.06-1.15)
F2 2014FZ2023F A FHIEENEA RN E TEIFNHER
Tab.2 Analysis of the multiple regression results of a cross-sectional study from 2014 to 2023
Group Independent variable OR 95%C1 P
All sexe Obese 1.15 1.13-1.16 <0.001
Age 1.32 1.31-1.32 <0.001
Sex ( female ) 1.31 1.29-1.32 <0.001
Average blood pressure 1.00 1.00-1.00 0.090
Pulse 1.00 1.00-1.00 0.019
Female Obese 1.17 1.14-1.20 <0.001
Age 1.34 1.34-1.34 <0.001
Average blood pressure 1.00 1.00-1.00 0.027
Pulse 1.00 1.00-1.00 0.024
Male Obese 1.14 1.11-1.16 <0.001
Age 1.30 1.29-1.30 <0.001
Average blood pressure 1.00 1.00-1.00 0.317
Pulse 1.00 1.00-1.00 0.369
R3 B, BEINEPNEESHEER
Tab.3 Mediating pathways among obesity, blood pressure, and myopia
Ttem Test steps Estimate 95%C1 P
All sexe Total effect 0.028 0.020-0.035 <0.001
Mediation effect 0.006 0.005-0.007 <0.001
Direct effect 0.022 0.014-0.030 <0.001
Proportion mediated 0.212 0.153-0.310 <0.001
Female Total effect 0.029 0.016-0.042 <0.001
Mediation effect 0.008 0.006-0.010 <0.001
Direct effect 0.021 0.008-0.034 0.002
Proportion mediated 0.282 0.169-0.541 <0.001
Male Total effect 0.026 0.015-0.037 <0.001
Mediation effect 0.005 0.003-0.007 <0.001
Direct effect 0.022 0.011-0.033 <0.001
Proportion mediated 0.178 0.095-0.343 <0.001
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