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Distribution of pupil diameter and its association with myopia in school-age children
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[Abstract] Objective To investigate the distribution of pupil diameter and its association with myopia in school-age children,
providing ideas into the mechanisms of the role of pupil diameter in the onset and development of myopia. Methods Adopting a
combination of stratified cluster random sampling and convenience sampling method, 3 839 children from six schools in Shandong
Province were included in September 2021. Pupil diameters distribution was analyzed by age, sex, and myopic status. Pearson cor-
relation analysis was used to assess the relationship between pupil diameter and cycloplegic spherical equivalent (SE), as well as
axial length (AL) and other variables. Propensity score matching (PSM) was applied to match myopic and non-myopic children at a
1 : 1 ratio based on age and sex. A generalized linear model (GLM) was constructed with pupil diameter as the dependent variable
to identify independent factors influencing pupil size and its association with myopia. Results The mean pupil diameter of school-
age children was (5.77+0.80) mm. Pupil diameter exhibited a significant increasing trend with age ( #=49.34, P, ,<0.01) . Myopic
children had a significantly larger mean pupil diameter [ (6.10+£0.73) mm]| compared to non-myopic children [ (5.62+0.79) mm]|
with a statistically significant difference(¢=18.10, P<0.01). Multivariable GLM analysis, adjusted for age, amplitude of accommo-
dation, and uncorrected visual acuity, revealed a negative correlation between pupil diameter and cycloplegic SE ( before PSM: B=
-0.089, after PSM: 8=-0.063, both P<0.01). Conclusions Myopic school-age children exhibite larger pupil diameters than their
non-myopic counterparts. Pupil diameter may serve as a potential indicator for monitoring myopia development in school-age chil-
dren.
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Table 1 Comparison of opthalmic and optometric parameters
between myopia and non-myopic groups(x+s)
[ IR i3 )
o Mg s -
KE/mm  w#lh /mmHg /D
P 1214 -236:1.54 24.50£0.99 0.43+0.27 17.30:2.76  11.88+3.21
JEEM 2625 0.81:0.80 22.99:0.78  0.95:0.12  16.85:2.83 13.85:3.98
Ait 3839 -0.19+1.83 23.46+1.10  0.79£0.30  16.99+2.82 13.23+3.86
tff -84.03 51.14 -83.50 4.65 -15.19
P <0.01 <0.01 <0.01 <0.01 <0.01
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Table 2 Comparison of pupil diameter in children and
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Table 3 Multivariate GLM analysis of pupil diameter in children and adolescents before and after PSM
i F:YN i INFARAELR INFESEY
R - B N ARAE: N R AF: m
B (95%CI) Pii B (95%CI) Pl B (95%CT) Pl B (95%CT) Pk
PSM 7 g% 0.026(0.013~0.038)  <0.01  0.012(-0.079~0.103) 079  0.029(-0.014~0.072)  0.18  0.007(-0.023~0.037) 0.6
(n=3839)  SE/D ~0.089(=0.111~-0.067) <0.01  =0.117(-0.169~-0.065) <0.01  =0.136(=0.173~-0.098) <0.01  =0.040(=0.072~-0.009) 0.0l
BIREI ) (NGO -0.160(-0.288~-0.033)  0.01  -0.091(-0422~0.239)  0.59  -0215(-0.424~-0.007) 0.04  -0.181(-0.372~0.010)  0.06
R0 -0.032(-0.039~-0.026) <0.01  -0.041(-0.052~-0.030) <0.01  -0.022(-0.033~-0.011) <0.01  -0.036(~0.051~-0.021) <0.01
PSM il 0.029(0.011~0.047)  <0.01  0.426(0.064~0.789)  0.02  0.125(0.069~0.181)  <0.01  0.025(-0.018~0.068)  0.26
(n=1702)  SE/D ~0.063(-0.095~-0.032) <0.01  -0.173(-0340~-0.006) 0.04  -0.068(-0.115~-0.020) 0.01  -0.048(-0.090~-0.007) 0.02
BRI (VTR ~0.168(-0.341~0.006)  0.06 -0.725(-1.637~0.188)  0.12  -0.200(-0.446~0.047)  0.11  -0.038(-0.276~0.200)  0.75
P 1R /D -0.017(-0.028~-0.006) <0.01  0.033(=0.005~0.071)  0.09  -0.009(-0.022~0.005) 022  -0.044(-0.064~-0.024) <0.01
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