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[Abstract] Objective To investigate the prevalence of refractive astigmatism (RA) and corneal astigmatism (CA)
among children aged 3 to 14 years in Chengdu, Sichuan Province, China. Methods Using a random sampling method,
astigmatism screening data were collected from school-aged children attending 500 schools, including kindergartens,
primary schools, and junior middle schools, located in three administrative districts of Chengdu in 2024. Basic
demographic information and ocular biometric parameters measured by noncycloplegic autorefractometry and optical
biometry were collected. Only data from the right eye were included in the analysis. The mean astigmatism values and the
prevalence of astigmatism were compared across age groups to examine the differences. Results A total of 255959
sschool-aged children and adolescents aged 3 to 14 years in Chengdu were included in the analyses. The mean RA was
(—0.56 £ 0.59) diopters (D), and the mean CA was (—1.23 + 0.62) D, with with-the-rule (WTR) astigmatism being the
predominant subtype. The prevalence rates of RA (< -1.00 D) and CA (<—1.00 D) were 18.16% and 62.29%,
respectively. The magnitude and prevalence of astigmatism exhibited age-dependent trends (P < 0.001). In the group of
children aged 3-8 years, both the magnitude and prevalence of RA and CA gradually decreased or remained stable with
increasing age, whereas in the 9-to-14-year age group, both the magnitude and prevalence increased progressively with
increasing age. Conclusion Among school-aged children and adolescents aged 3 to 14 years in Chengdu, the magnitude
and prevalence of RA and CA exhibited an age-dependent pattern characterized by an initial decrease or stabilization
followed by a subsequent increase. The prevalence of astigmatism was found to be higher in primary and junior middle

school students.
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Fig 1 Flow diagram of the subject enrollment process
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Table 1 Distribution of astigmatism severity among 255 959 children
aged 3 to 14 years

Astigmatism RA/% CA/%
0D 12.95 0.02
—1.00-<0D 75.57 38.31
—2.00-< —1.00D 8.59 51.97
—3.00-< —2.00D 2.07 8.00
—4.00-< —3.00D 0.58 1.37
<—4.00D 0.24 0.32

RA: refractive astigmatism; CA: corneal astigmatism.
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Fig 2 Trends in the types of refractive astigmatism in children
aged 3 to 14 years
WTR: with the rule; ATR: against the rule; OBL: oblique.
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Table4 The prevalence of RA and CA by different age

RA CA
Agel
yr. Case Prevalence Case Prevalence
(95% CI) /% (95% CI) /%
3 8743 1443 16.50 (15.73-17.28) 5019 57.41 (56.37-58.44)
4 14546 2244 15.43 (14.84-16.01) 8156 56.07 (55.26-56.88)
5 21608 3115 14.42(13.95-14.88) 12548 58.07 (57.41-58.73)
6 26409 3299 12.49 (12.09-12.89) 15402 58.32 (57.73-58.92)
7 28604 3156 11.03(10.67-11.40) 16537 57.81 (57.24-58.39)
8 29322 3499 11.93(11.56-12.30) 17453 59.52 (58.96-60.08)
9 25323 3587 14.16(13.74-14.59) 15473 61.10 (60.50-61.70)

10 23618 4259 18.03(17.54-18.52) 15066 63.79 (63.18-64.40)
11 21368 4785 22.39(21.83-22.95) 14083 65.91 (65.27-66.54)
12 21983 5674 25.81(25.23-26.39) 14950 68.01 (67.39-68.62)
13 18004 5648 31.37(30.69-32.05) 12864 71.45(70.79-72.11)

14 16431 5769 35.11 (34.38-35.84) 11894 72.39 (71.70-73.07)

Total 255959 46478 18.16 (18.01-18.31) 159445 62.29 (62.11-62.48)

The abbreviations are explained in the note to Table 2.

®5 REMEFIRATICARRKE
Table 5 The prevalence of RA and CA by different sex

RA CA
Gender n Case Prevalence Case Prevalence
(95% CI) /% (95% CI) /%

Xts
Agelyr. Case (%)
RA/D CA/D

3 8743 (3.42) —0.52+0.51 —1.17£0.62
4 14546 (5.68) —0.50£0.51 —1.14+0.58
5 21608 (8.44) —0.49 £0.52 —1.16 £ 0.59
6 26409 (10.32) —0.47 £0.52 —1.17 £ 0.59
7 28604 (11.18) —0.47 £0.52 —1.15+0.58
8 29322 (11.46) —0.47£0.52 —1.17+£0.57
9 25323 (9.89) —0.51 +0.54 —1.19+0.59
10 23618 (9.23) —0.57£0.58 —1.24+0.61
11 21368 (8.35) —0.63 % 0.62 —1.28+0.64
12 21983 (8.59) —0.68 £ 0.66 —1.33+£0.65
13 18004 (7.03) —0.77+£0.72 —1.40 £ 0.69
14 16431 (6.42) —0.83+£0.75 —1.43+0.71
Total 255959 (100) —0.56 £0.59 —1.23+0.62

Boy 132899 24215 18.22(18.01-18.43) 77425 58.26 (57.99-58.52)

Girl 123060 22263 18.09 (17.88-18.31) 82020 66.65 (66.39-66.91)

RA: refractive astigmatism; CA: corneal astigmatism.

£3 TRAMIIRATICARENRE
Table 3 The magnitude of RA and CA by different sex

P 0.396 0.001

X£s
Gender Case (%)
RA/D CA/D
Boy 132899 (51.92) —0.57 £0.60 —1.18 £ 0.62
Girl 123060 (48.08) —0.56 £0.59 —1.28 £0.62
P 0.290 0.0001

The abbreviations are explained in the note to Table 2.
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The abbreviations are explained in the note to Table 2.
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