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ABSTRACT Objective; To describe the myopia prevalence and spherical equivalent among primary
school students in a district of Anhui Province in 2019, to analyze their changes in 2020 and 2024, to ob-
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tain baseline data, and to explore the potential impact of changes in screen time on vision, providing
scientific evidence for myopia prevention and control strategies. Methods: This cross-sectional study
included all the primary school students who underwent vision screening in 2019 ( baseline period) , 2020
(period of increased screen time) , and 2024 ( period of slightly resumed screen time). Data on grade,
gender, uncorrected distance visual acuity, and refraction were extracted from the screening database.
Noncycloplegic refraction was assessed using an FKR-710 autorefractor to measure sphere and cylinder,
and uncorrected distance visual acuity was assessed using an K238-AZ LCD visual acuity chart. The
spherical equivalent was calculated as sphere + 0.5 X cylinder. Myopia was defined as uncorrected dis-
tance visual acuity <5.0 in either eye with a corresponding spherical equivalent < -0.50 D. Myopia
prevalence and spherical equivalent were described using percentage and mean with 95% confidence inter-
val (CI). The Chi-square test and One-way analysis of variance were used to compare myopia prevalence
and spherical equivalent across different years, followed by stratified analysis by grade. Results: A total
of 183 204 students were screened ; 45 294 in 2019, 52 922 in 2020, and 84 988 in 2024. In 2019, the
myopia prevalence was 30. 8% (95% CI. 30.4% , 31.2% ), higher in girls (33.7% ) than in boys
(28.4% ) and increased with grade (P <0.001) , rising from 11.0% in Grade 1 to 35. 7% in Grades
2 —6. Compared with 2019, the myopia prevalence in 2020 increased by 4.3 (3.7, 4.9) percentage
points to 35.1% (P <0.001). By 2024, it further increased by 6.7 (6.2, 7.2) percentage points from
the 2020 level to 41. 8% (P <0.001). In grade-stratified analyses, compared with 2019, Grade 1
students showed the largest increase in 2020 ; compared with 2020, Grade 1 students showed the smallest
subsequent increase in 2024. Quantitative analysis of spherical equivalent showed that the mean spherical
equivalent in 2020 was —0.72 D, representing a myopia shift of —0.21 D ( -=0.23 D, -0.19 D)
compared with the 2019 level (P <0.001) ; by 2024, the mean spherical equivalent was —0.68 D, in-
dicating a hyperopic shift of 0.04 D (0.02 D, 0.06 D) compared with the 2020 level (P <0.001).
Further grade-stratified analyses indicated that the mean spherical equivalent for Grade 1 students in 2024
(0.08 D) had nearly returned to the 2019 level (0.09 D). Conclusion: The myopia prevalence among
primary school students in the study area was 30.8% in 2019, higher than the global level and approxi-
mately twice that of the United States and four times that of Germany, indicating that myopia prevention
and control among primary school students remains challenging. The myopia prevalence in 2020 and 2024
was higher than in 2019, suggesting that lifestyle changes, such as increased screen time, affect the
short-term visual status. Younger students experienced the greatest increase in myopia prevalence in 2020
and the mildest subsequent increased in 2024, and their spherical equivalent in 2024 had almost
recovered to the 2019 level, but not for older students. These findings indicate greater ocular plasticity in
younger students, 1. e. more sensitive to negative exposures and easier to recover after removing such ex-
posures, warranting further investigation on the underlying mechanisms. Additionally, patterns of higher
myopia prevalence in girls than in boys and a gradual increase with grade support previous studies, also
enhancing the reliability of the relevant results in our study.
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Table 1 Myopia prevalence among primary school students by grade and gender, 2019 —2024
2019 2020 2024

MU e Pl n g Pl U ey Pl
Grade 1

Boy 5081 556 10.9 (10.1, 11.8) 5625 1006 17.9 (16.9, 18.9) 7027 1442 20.5 (19.6, 21.5)

Girl 3929 435 11.1 (10.1, 12.1) 4694 897 19.1 (18.0, 20.2) 6444 1133 17.6 (16.7, 18.5)

Subtotal 9 010 991 11.0 (10.4, 11.6) 10319 1903 18.4 (17.7,19.2) 7.4 (6.4,8.4) 13471 2575 19.1 (18.5,19.8) 0.7 (-0.3,1.7)
Grade 2

Boy 4743 733 15.5 (14.4,16.5) 5429 1163 21.4(20.3, 22.5) 7810 2049 26.2 (25.3,27.2)

Girl 4027 676 16.8 (15.6,17.9) 4394 1007 22.9 (21.7,24.2) 7106 1892 26.6 (25.6,27.7)

Subtotal 8770 1409 16.1 (15.3,16.8) 9823 2170 22.1(21.3,22.9) 6.0 (4.9,7.2) 14916 3941 26.4 (25.7,27.1) 4.3 (3.2,5.4)
Grade 3

Boy 4 281 1127 26.3 (25.0,27.6) 5238 1526 29.1(27.9,30.4) 7701 2830 36.7 (35.7, 37.8)

Girl 3668 1087 29.6(28.2,31.1) 4443 1497 33.7(32.3,35.1) 6953 2783 40.0 (38.9, 41.2)

Subtotal 7949 2214 27.9 (26.9,28.8) 9681 3023 31.2(30.3,32.1) 3.4 (2.0,4.7) 14654 5613 38.3 (37.5,39.1) 7.1(5.9,8.3)
Grade 4

Boy 3911 1413 36.1(34.6,37.6) 4680 1743 37.2(35.9, 38.6) 7896 3445 43.6 (42.5,44.7)

Girl 3242 1369 42.2(40.5,43.9) 4009 1833 45.7 (44.2,47.3) 6660 3389 50.9 (49.7,52.1)

Subtotal 7 153 2782 38.9 (37.8,40.0) 8689 3576 41.2(40.1,42.2) 2.3 (0.7,3.8) 14556 6834 46.9 (46.1,47.8) 5.8 (4.5,7.1)
Grade 5

Boy 3357 1396 41.6 (39.9,43.3) 4231 1954 46.2 (44.7, 47.7) 7608 4006 52.7 (51.5,53.8)

Girl 2795 1479 52.9 (51.1,54.8) 3486 2004 57.5(55.8,59.1) 6661 4150 62.3 (61.1, 63.5)

Subtotal 6 152 2875 46.7 (45.5,48.0) 7717 3958 51.3(50.2,52.4) 4.6 (2.9,6.2) 14269 8156 57.2 (56.3,58.0) 5.9 (4.5,7.3)
Grade 6

Boy 3420 1813 53.0(51.3,54.7) 3624 1911 52.7 (51.1, 54.4) 7140 4231 59.3 (58.1, 60.4)

Girl 2840 1856 65.4(63.6,67.1) 3069 2035 66.3 (64.6, 68.0) 5982 4169 69.7 (68.5,70.9)

Subtotal 6260 3669 58.6 (57.4,59.8) 6693 3946 59.0 (57.8,60.1)0.3 (-1.4,2.1)13122 8400 64.0 (63.2,64.8) 5.1 (3.6,6.5)
Grade 1 -6

Boy 24793 7038 28.4 (27.8,28.9) 28827 9303 32.3 (31.7,32.8) 45182 18003 39.8 (39.4, 40.3)

Girl 20501 6902 33.7 (33.0,34.3) 24095 9273 38.5 (37.9,39.1) 39806 17 516 44.0 (43.5, 44.5)

Total 45294 13940 30.8 (30.4,31.2) 52922 18576 35.1 (34.7,35.5) 4.3 (3.7, 4.9) 84988 35519 41.8 (41.5,42.1) 6.7 (6.2,7.2)

Myopia prevalence was described using the percentage with 95% confidence interval. a reference group 2019, the absolute change in myopia prevalence was calculated for
2020. b reference group 2020, the absolute change in myopia prevalence was calculated for 2024.
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Table 2  Spherical equivalent among primary school students by grade and gender, 2019 —2024

2019 2020 2024
Items
n Spherical equivalent/D n Spherical equivalent/D n Spherical equivalent/D

Grade 1

Boy 5081 0.09 (0.06, 0.11) 5625 -0.16 ( -0.19, -0.13) 7 027 0.06 (0.03, 0.08)

Girl 3929 0.10 (0.07, 0.13) 4 694 -0.13 (-0.16, -0.10) 6 444 0.11 (0.08, 0.14)

Subtotal 9010 0.09 (0.07,0.11) 10 319 -0.15 (-0.17, -0.12) 13 471 0.08 (0.06, 0.10)
Grade 2

Boy 4743 -0.10 ( -0.13, -0.08) 5429 -0.32 (-0.35, -0.28) 7 810 -0.18 ( -0.21, -0.16)

Girl 4027 -0.14 ( -0.17, -0.11) 4394 -0.34 (-0.37, -0.30) 7 106 -0.18 ( -0.21, -0.15)

Subtotal 8 770 -0.12 ( -0.14, -0.10) 9 823 -0.32 (-0.35, -0.30) 14 916 -0.18 ( -0.20, -0.16)
Grade 3

Boy 4 281 -0.38 (-0.42, -0.35) 5238 -0.56 (-0.59, -0.52) 7701 -0.49 ( -0.51, -0.46)

Girl 3 668 -0.43 (-0.47, -0.39) 4 443 -0.65 (-0.69, -0.61) 6 953 -0.55 (-0.58, -0.51)

Subtotal 7 949 -0.40 ( -0.43, -0.38) 9 681 -0.60 ( -0.63, -0.58) 14 654 -0.51 ( -0.54, -0.49)
Grade 4

Boy 3911 -0.66 ( -0.70, -0.62) 4 680 -0.84 (-0.88, -0.79) 7 896 -0.75 (-0.78, -0.72)

Girl 3242 -0.79 ( -0.84, -0.74) 4 009 -1.00 (-1.04, -0.95) 6 660 -0.91 ( -0.94, -0.87)

Subtotal 7153 -0.72 (-0.75, -0.69) 8 689 -0.91 (-0.94, -0.88) 14 556 -0.82 (-0.85, -0.80)
Grade 5

Boy 3 357 -0.86 ( -0.91, -0.81) 4231 -1.10 (-1.15, -1.05) 7 608 -1.06 (-1.10, -1.03)

Girl 2 795 -1.08 (-1.14, -1.03) 3 486 -1.38 (-1.43, -1.32) 6 661 -1.29 (-1.33, -1.24)

Subtotal 6152 -0.96 ( -1.00, -0.92) 7717 -1.23 (-1.26, -1.19) 14 269 -1.17 (-1.20, -1.14)
Grade 6

Boy 3420 -1.25 (-1.30, -1.19) 3 624 -1.34 (-1.40, -1.28) 7 140 -1.36 ( -1.41, -1.32)

Girl 2 840 -1.49 (-1.55, -1.42) 3 069 -1.68 (-1.74, -1.62) 5982 -1.68 (-1.73, -1.63)

Subtotal 6 260 -1.36 ( -1.40, -1.32) 6 693 -1.50 (-1.54, -1.45) 13 122 -1.51 (-1.54, -1.48)
Grade 1 -6

Boy 24 793 -0.46 ( -0.48, -0.44) 28 827 -0.66 (-0.67, -0.64) 45182 -0.63 (-0.64, -0.62)

Girl 20 501 -0.56 ( -0.58, -0.54) 24 095 -0.79 ( -0.80, -0.77) 39 806 -0.73 (-0.74, -0.71)

Total 45 294 -0.51 ( -0.52, -0.49) 52 922 -0.72 (-0.73, -0.70) 84 988 -0.68 ( -0.69, -0.67)

Spherical equivalent was described using the mean with 95% confidence interval.
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