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Abstract

e AIM: To investigate the current status of astigmatism
and its associated factors among children and adolescents
from kindergarten through senior high school in Yangpu
District, Shanghai, and to provide scientific evidence for
the prevention and control of refractive errors.

e METHODS: A cluster sampling method was employed.
From September to November 2024, students from 14
randomly selected schools in Yangpu District, Shanghai,
were enrolled as study subjects. Autorefraction and ocular
biometry were performed under non - cycloplegic
conditions, and questionnaire surveys were administered.
Comparisons of astigmatism degree, detection rate, and
axis were made across age groups, educational stages,
and sexes. Multiple linear and logistic regression analyses
were conducted to identify factors associated with
astigmatism.

¢ RESULTS: A total of 7 233 students aged 4-18 y were
enrolled including 3 731 males, 3 502 females, with the
mean age 10.13+4.18 y, astigmatism -0.76+0.82 D, and the
detection rate ( <-1.00 D) was 29.23%. Both the degree
and detection rate of astigmatism were correlated with
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age and educational stage, peaking in senior high school,
with the most pronounced changes observed during
primary school. Besides age, astigmatic refractive power
was influenced by spherical equivalent (= 0.105, P<
0.001), mean keratometry (p=-0.118, P<0.001), sex
(with boys as the reference, girls: B=0.054, P<0.001),
frequent sustained near work for 30-40 min (with “almost
never” as the reference, B=-0.030, P=0.038), preterm
birth (=-0.023, P=0.044), maternal myopia (p=-0.028,
P=0.020), and homework completion time on rest days
(B=-0.035, P=0.041). The detection rate of astigmatism
was associated with maternal myopia (OR=1.130, P=
0.039), male sex (OR=10.773, P<0.001), shorter sleep
duration on school days ( OR=0.909, P=0.028), shorter
sleep duration on rest days ( OR = 0.937, P= 0.046),
preterm birth (OR=1.382, P=0.012), frequent excessive
head lowering ( OR = 1. 216, P = 0. 045), homework
completion time on rest days ( OR = 1.043, P=0.046),
higher spherical equivalent ( OR=10.891, P<0.001), and
higher mean keratometry ( OR=1.188, P<0.001).

e CONCLUSION: The degree and detection rate of
astigmatism among children and adolescents from
kindergarten to senior high school in Yangpu District,
Shanghai are correlated with educational stage, and
primary school may represent a critical period for
astigmatism prevention and control. Male sex, maternal
myopia, preterm birth, high - intensity near work, and
insufficient sleep and other factors may be associated with
the onset and progression of astigmatism. It is
recommended that education and health departments
strengthen visual health screening during primary school,
while promoting behavioral interventions such as
scientific eye - use habits and adequate sleep across
different educational stages to delay the onset and
progression of astigmatism.

e KEYWORDS . astigmatism; children and adolescents;
detection rate; influencing factors
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x8 LismHBHRIETDEBRQHELEE Logistic B35

E{EL7D B SE Wald X* P OR 95%CI

% LI

/N -0.157 0.085 3.402 0.065 0.855 0.724-1.010

ILE 0.547 0.103 28.418 <0.001 1.728 1.413-2.113

i 0.618 0.145 18.099 <0.001 1.856 1.396-2.468
BRiE -0.115 0.015 56.285 <0.001 0.891 0.865-0.918
S A e i 0.172 0.019 83.754 <0.001 1.188 1.145-1.232
531

%

@ -0.257 0.056 21.070 <0.001 0.773 0.692-0.863
Ry

7w

2 0.324 0.128 6.386 0.012 1.382 1.075-1.776
FESEIE A

w

= 0.122 0.059 4.248 0.039 1.130 1.006-1.270
AR

,Zli

= 0.056 0.058 0.931 0.335 1.057 0.944-1.184
PAYR RS HIHR 30-40 min

JLREH

eIy -0.006 0.069 0.007 0.932 0.994 0.869-1.137

2% -0.055 0.081 0.456 0.500 0.947 0.808-1.110
I A Rk 5 =7

Iy

FeRing 0.071 0.063 1.239 0.266 1.073 0.948-1.215

2 0.120 0.096 1.573 0.210 1.127 0.935-1.215
o BEARSk

JLEEA

ERiny 0.075 0.068 1.209 0.272 1.078 0.943-1.232

2% 0.196 0.098 4.005 0.045 1.216 1.004-1.473
2% 2] H 58 R AE L R[] 0.045 0.033 1.909 0.167 1.046 0.981-1.115
PREL H 58 A ] 0.042 0.021 4.000 0.046 1.043 1.001-1.087
KB H P oz shi ) -0.014 0.027 0.273 0.601 0.989 0.934-1.040
=) H BEHR S ] -0.095 0.043 4.848 0.028 0.909 0.835-0.990
PR B, H R ] -0.065 0.033 3.967 0.046 0.937 0.878-0.999
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Br B LE RO A S W s ORI A BUHOER 2 14 5C
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