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Association between light at night and ocular biometric parameters among preschool children
HUANG Axiang”, ZHANG Yizheng, TONG Haojie, TAO Fanghiao
" Affiliated Kindergarten of Quanzhou Children Normal School, Quanzhou 362000, Fujian Province, China
[Abstract] Objective To explore the association between light at night ( LAN) of different intensities and ocular biometric pa-
rameters among preschool children, so as to provide a reference for optimizing strategies for myopia prevention and control. Methods
From November 2024 to January 2025, a cross-sectional study was conducted among 369 preschool children from one kindergarten
in Quanzhou City, Fujian Province. Questionnaire survey and eye examination were performed, and portable light sensors were used
to collect LAN exposure data. Spearman correlation analysis was used to examine the associations between the duration of LAN expo-
sure at different intensities and ocular biometric parameters. Generalized linear model was employed to explore the relationships be-
tween LAN duration at various intensities and ocular biometric parameters, while restricted cubic spline was used to investigate po-
tential nonlinear associations. Results The spherical equivalent (SE), axial length (AL), and axial length/corneal radius of cur-
vature ( AL/CR) for preschool children were 0.38 (-0.13,0.63) diopters, 22.35 (21.86,22.88) mm, and 2.86 (2.82,2.90), re-
spectively. The median daily duration (interquartile ranges) of LAN exposure at intensities of 0, >0-100, >100-300, and >300 Ix
were 6.09(5.31,6.74), 1.74(1.13,2.42), 0.06(0.00, 0.26), 0.00(0.00, 0.00) h/d, respectively. The generalized linear model
showed that for every additional hour of LAN at >100-300 Ix, the AL/CR increased by 0.26 (95%CI=0.01-0.52) ; for every addi-
tional hour of LAN at >300 Ix, AL/CR increased by 0.32 (95%CI=0.05-0.59) (both P<0.05) . No statistically significant associa-
tions were observed between SE or AL and LAN exposure at any of the intensity levels (0, >0-100, >100-300, and >300 Ix) (all
P>0.05) . The restricted cubic spline model revealed that, except for the nonlinear relationship between LAN duration and AL at >
100-300 Ix (P=0.02), all other light intensity levels showed linear correlations between LAN duration and preschool children’s
SE, AL, and AL/CR (both P>0.05) . Time-of-day subgroup analysis revealed that during school days, for every additional hour of
LAN at >100-300 Ix and over 300 Ix, AL/CR increased by 0.18 (95%CI=0.01-0.35) and 0.22 (95%CI=0.03-0.41), respec-
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tively (both P<0.05) . However, weekend exposure showed no statistically significant association ( all P>0.05) .Conclusion High-

er intensity of LAN is associated with increased AL/CR, and reducing exposure to LAN may have a potential protective effect on the

visual health of preschool children.
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Table 1 Linear model analysis of association between LAN and ocular parameters among preschool children(n=369)
SE AL AL/CR
LAN B8/ B 1H(95%CI) P {H B (95%CI) P B (95%CI) P
0 -0.63(-3.01~1.75) 0.60 0.55(-1.99~3.09) 0.67 0.25(-0.01~0.50) 0.06
>0~100 -0.59(-2.97~1.80) 0.63 0.51(-2.04~3.05) 0.70 0.25(-0.01~0.50) 0.06
>100~300 -0.75(-3.14~1.64) 0.54 0.64(-1.92~3.19) 0.63 0.26(0.01~0.52) 0.05
>300 ~0.03(=2.57~2.50) 0.98 0.47(-2.23~3.18) 0.73 0.32(0.05~0.59) 0.02
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Table 2 Time and sex stratified analysis of the association between LAN and ocular parameters among preschool children(n=369)
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fisf ] =3
0 -0.41(-2.00~1.18) 061 0.30(-1.38~1.99) 0.72 0.16(-0.01~0.33) 0.06
>0~100 -0.37(-1.96~1.22)  0.65 0.24(-1.45~1.93) 0.78 0.16(-0.01~0.33) 0.06
>100~300 -0.51(-2.11~1.08)  0.53 0.40(-1.29~2.10) 0.64 0.18(0.01~0.35) 0.04
>300 -0.05(-1.76~1.87)  0.95 0.20(-1.72~2.13) 0.84 0.22(0.03~0.41) 0.03
EES
0 -0.35(-0.99~0.30)  0.29 -0.02(-0.70~0.68) 0.97 -0.05(-0.12~0.02) 0.27
>0~ 100 -0.32(-0.96~0.33)  0.34 0.01(-0.68~0.70) 0.98 -0.05(-0.12~0.02) 0.18
>100~300 -0.43(-1.09~0.23)  0.21 0.03(-0.68~0.74) 0.94 -0.04(=0.11~0.03) 0.25
>300 - - - - - -
el R
0 -2.67(-6.78~1.45) 0.2 2.93(-2.10~7.97) 0.25 0.26(-0.25~0.77) 0.32
>0~100 -2.67(-6.79~1.46) 0.1 2.88(-2.16~7.92) 0.26 0.26(-0.25~0.77) 0.32
>100~300 -2.93(-7.07~1.20)  0.17 3.11(-1.94~8.16) 0.23 0.28(-0.23~0.79) 0.29
>300 -0.95(-5.48~3.59)  0.68 3.34(-2.20~8.89) 0.24 0.49(-0.07~1.05) 0.11
L
0 -2.67(-6.78~1.45) 0.2 2.93(-2.10~7.97) 0.25 0.26(-0.25~0.77) 0.32
>0~100 -2.67(-6.79~1.46) 0.1 2.88(-2.16~7.92) 0.26 0.26(-0.25~0.77) 0.32
>100~300 -2.93(-7.07~1.20)  0.17 3.11(-1.94~8.16) 0.23 0.28(-0.23~0.79) 0.29
>300 -0.93(-5.48~3.59)  0.68 3.34(-2.20~8.89) 0.24 0.49(-0.07~1.05) 0.09
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