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Abstract: Objective To investigate the characteristics of refractive status changes and analyze the influencing factors of new-onset
myopia among school-aged children aged 6-9 years in Yangpu District, Shanghai from 2022 to 2024, so as to provide scientific
evidence for precise prevention and control of myopia by relevant government departments. Methods One primary school was
randomly selected from each of the northern, central and southern areas of Yangpu District, Shanghai. All students in grades 1 to 3
from these three primary schools in September 2022 were enrolled as study subjects. Refractive examination data from 2022 to 2024
were collected, including uncorrected distance visual acuity test, non-cycloplegic autorefraction and axial length ( AL) measurement.
Normality of numerical data was tested by Kolmogorov-Smirnov method. Categorical data were described by frequencies, and com-
parisons between groups were performed using x” test. Generalized estimating equation was used to analyze differences between
groups in repeated measurement data and factors influencing new-onset myopia. Results There were statistically significant differ-
ences in spherical equivalent( SE) and AL among different follow-up periods and baseline age groups ( P<0.05). The detection rates
of hyperopia, pre-myopia and myopia among different age groups at different periods showed statistically significant differences
(P<0.05). Girls (OR=1.608, 95%CI. 1.218-2.124) , pre-myopia (OR=4.447, 95%CI; 2.513-7.871) and baseline axial length
(OR=1.505, 95%CI; 1.225-1.850) were independent risk factors for new-onset myopia ( P<0.01). Conclusion The myopia rate

among school-aged children aged 6-9 years in Yangpu District, Shanghai is relatively high, with insufficient hyperopia reserve being
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a prominent issue. The prevention and control checkpoint should be moved forward, refractive monitoring in preschool children

should be strengthened, and active interventions should be implemented for children with pre-myopia.

Key words: School-age children; Refractive status; Hyperopia reserve; Pre-myopia; Myopia
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Table 1 Gender composition of children aged 6-9 years at different periods

Fisf i) 20 53] B & X P
2k 6% 394(20.46) 217(21.32) 177(19.49)
7% 511(26.53) 274(26.92) 237(26.10)
8 4 726(37.69) 374(36.74) 352(38.77) 1.539 0.673
9% 295(15.32) 153(15.02) 142(15.64)
Bt 1 926 1018 908
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7% 485(26.78) 260(27.11) 225(26.41)
8 4 678(37.44) 352(36.70) 326(38.26) 1.568 0.667
9% 285(15.74) 146(15.22) 139(16.31)
Bt 1811 959 852
B 2 4F 6% 350(21.11) 194(22.12) 156(19.97)
7% 470(28.35) 251(28.62) 219(28.04)
8 4 657(39.63) 339(38.65) 318(40.72) 1.561 0.668
9% 181(10.92) 93(10.60) 88(11.27)
Bt 1 658 877 781
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Table 2 GEE analysis results of SE and AL in children aged 6-9 years

A5 He . " " [ERpinin | FELR AR IS L HAEH
O BT 1 4 i1 2 4 : R :
R Wald y P Wald y P Waldy> P
SE At -0.13 -0.38 -0.75
(-075. 038)  (-1.38, 025)  (~L75, 0.00) 525.105 <0.001 120.650 <0.001 7.072  0.314
6 0.25 0.00 -0.25
(-0.38, 0.62)  (-0.63, 0.50)  (-1.13, 0.25)
7w 0.00 -0.25 -0.50
(-0.50, 0.38)  (-1.00, 0.25)  (-1.50, 0.03)
g -0.25 -0.63 -1.00
(-1.13, 0.25)  (-1.63, 0.03) (-2.13, -0.13)
o -0.38 -0.75 -1.13
(-1.25,0.25)  (-1.88, 0.00) (-2.31, -0.13)
AL it 23.15 23.48 23.72
(226, 2372) (2289, 24.12)  (23.10, 24.38) 1 986.454 <0.001 192.118 <0.001 12.557  0.051
6 22.69 23.06 23.34
(22.25,23.23)  (22.59, 23.60) (22.82, 23.85)
7 23.03 23.40 23.64
(22.46, 23.55)  (22.84, 24.00) (23.04, 24.27)
s 23.34 23.67 23.90
(22.80, 23.88)  (23.05, 24.28)  (23.32, 24.54)
23.51 23, 23,
o 3.5 3.77 3.95

(22.88, 24.21)

(23.12, 24.58)

(23.26, 24.89)
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Figure 2 Changes of mean AAL in children aged 6-9 years at
different periods
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Table 3 Comparison of hyperopia, pre-myopia and myopia detection in children aged 6-9 years
i A5 . AR ‘ LRI ‘ pl
JS3EN 5 ks JS3EN 5 U Bk 5 ks
L 6%  54(13.71) 28(12.90) 26(14.69) 252(63.96) 139(64.06) 113(63.84) 88(22.34) 50(23.04) 38(21.47)
1% 49(9.59)  20(7.30) 29(12.24) 325(63.60) 188(68.61) 137(57.81) 137(26.81) 66(24.09) 71(29.96)
8 % 37(5.10) * 18(4.81)  19(5.40) 364(50.14) *188(50.27) 176(50.00) 325(44.77) #168(44.92) 157(44.60)
9% 13(4.41) ™ 5(3.27) 8(5.63) 146(49.49) ™ 74(48.37) 72(50.70) 136(46.10) ¥ 74(48.37) 62(43.66)
A 153(7.94)  71(6.97)  82(9.03) 1087(56.44) 589(57.86) 498(54.85) 686(35.62) 358(35.17) 328(36.12)
X 32.874 17.734 17.513 37.241 30.909 10.944 88.234 56.039 34.842
P <0.001 <0.001 0.001 <0.001 <0.001 0.012 <0.001 <0.001 <0.001
WET14E 7% 43(11.85) 27(13.43)  16(9.88) 204(56.20) 112(55.72) 92(56.79) 116(31.96)  62(30.85) 54(33.33)
8 4 42(8.66)" 13(5.00) 29(12.89) 238(49.07)% 143(55.00) 95(42.22) 205(42.27)* 104(40.00) 101(44.89)
9% 27(3.98)™ 12(3.41)  15(4.60) 279(41.15)™155(44.03) 124(38.04) 372(54.87)™ 185(52.56) 187(57.36)
10%  15(5.26)"  7(4.80) 8(5.76) 110(38.60)™ 61(41.78) 49(35.25) 160(56.14)™ 78(53.42) 82(58.99)
At 127(7.01)  59(6.15)  68(7.98) 831(45.89) 471(49.11) 360(42.25) 853(47.10) 429(44.73) 424(49.77)
X 25.907 24.105 14.18 29.751 13.891 19.198 63.723 31.212 31.897
P <0.001 <0.001 0.003 <0.001 0.003 <0.001 <0.001 <0.001 <0.001
Wi 24 8% 3(6.58) 5(7.73) 8(5.13) 177(50.57) 102(52.58) 75(48.08) 150(42.86)  77(39.69) 73(46.79)
9% 27(5.74) 9(3.59)  18(8.22) 196(41.70)* 111(44.22) 85(38.81) 247(52.55)* 131(52.19) 116(52.97)
10%  18(2.74)%¢ 7(2.06)  11(3.46) 197(29.98)*“111(32.74) 86(27.04) 442(67.28)°“221(65.19) 221(69.50)
1% 8(4.42) 4(4.30) 4(4.55)  52(28.73)%¢ 27(29.03) 25(28.41) 121(66.85)* 62(66.67) 59(67.05)
A1 76(4.58)  35(3.99)  41(5.25) 622(37.52) 351(40.02) 271(34.70) 960(57.90) 491(55.99) 469(60.05)
X 9.729 9.751 5.695 50.821 26.746 23.718 67.645 38.336 29.629
P 0.021 0.017 0.119 <0.001 0.003 <0.001 <0.001 <0.001 <0.001

. " P<0.001 vs. 6 F4;%P<0.05 vs. 7 %41 ;*P<0.05 vs. 8 %41 ;4P<0.05 vs. 9 H 4,
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Table 4 Multivariate GEE analysis of factors associated with new-onset myopia in children aged 6-9 years

iy B SE Wald y* P OR 95%CI
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