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[ Abstract] Objective To analyze the data of vision acuity from primary and secondary school students in
different regions in China in a screening program performed by Huaxia Eye Hospital ,and to investigate the prevalence
and incidence of myopia among them. Methods A cross-sectional study was conducted. Cross-sectional and cohort
analysis of the visual acuity and refraction data of primary and secondary school students in China from 2019 to 2021
from Huaxia Eye Hospital was carried out. Myopia was defined as one eye with the uncorrected visual acuity less than
5.0 and a spherical equivalent <=0.50 D in the screening. The frequency of screening, the number of people, the
distribution of vision acuity, and the distribution of myopia among subjects were compared by sexes, grades and
regions,and the prevalence and incidence of myopia was analyzed. Standard logarithmic visual acuity chart was used
for visual examination and automatic computerized optometry was used for refractive examination. Screening process

was consistent in the study. This study protocol was approved by the Ethics Committee of Xiamen Eye Center of
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Xiamen University ( No. XMYKZX-KY-2019-011). The written informed consent was obtained from subjects or their
guardians after explaining the examination procedure, methods and purpose prior to any medical examination.

Results A total of 4 027 schools in 51 cities of 19 provinces covering 4. 556 million people were included in the
vision study. The prevalence of myopia in screening was 64.85% in primary and secondary school population
generally,54. 0% in primary school,78. 18% in junior high school and 87.05% in senior high school. There were
statistical differences in the prevalence of screening myopia in different education stages (X*=100.7,P<0.001). The
prevalence rate in females was higher than that in males (X>=35 557.5,P<0.001). The incidence of myopia within a
year was 18. 68% in primary and secondary schools,which was 16. 57% in East China,6.07% in Central China and
North China, 15. 11% in Southwest and Northwest China, 9.19% in South China, and there was a statistically
significant differences among them (X*=1200.9,P<0.001).

myopia in primary and secondary school students are still high and vary with educational stages and regional factors.

Conclusions  The prevalence and incidence of

Scientific prevention and control of myopia should consider the two factors.
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Table 1

Subjects and frequency of screening between sexes during 2019-2021 [n( %) ]

2019 2020

51

2021 &1t

AR NE AR NE

A NE AR ¢

B 590 387(54. 84)
4 486 085(45.16)

524 472(54.99) 676 301(54.34) 635 080(54.39)

1995 806(53.71)
1719 895(46.29)

1 711 167(53.87)
1 465 489(46. 13)

3262 494(54. 04)
2 774 172(45. 96)

2870 719(54. 18)
2 427 349(45. 82)

( (
429 202(45.01) 568 192(45.66) 523 658(45.61)
( (

A3 1076 472(17.83) 953 674(18.00) 1 244 493(20.62) 1 167 738(22.04)

3715 701(61.55)

3176 656(59.96) 6 036 666(100.00) 5 298 068 ( 100. 00)

R2 20192021 EREERBEARFIAE [(n( %) ]
Table 2 Subjects and frequency of screening in different grades during 2019-2021 [n( %) ]

o 2019 2020 2021 i
N/ NE AN NS A NE A NE
1-3 4£ 4% 387 682 35 8271 417 071 408 227 1 199 992 1 093 740 2004 745 1509 778
(36.01) (35.82) (33.51) (33.43) (32.30) (31.80) (33.21) (33.14)
4-6 GELR 311 641 287 237 350 307 343 245 1 069 553 967 142 1731 501 1206 710
(28.95) (28.72) (28.15) (28.11) (28.78) (28.12) (28.68) (26.49)
) 277 405 259 600 324 862 319 650 1 000 205 960 647 1 602 472 1281 305
(25.77) (25.96) (26.1) (26.18) (26.92) (27.93) (26.55) (28.12)
i 99 744 94 968 152 270 149 909 445 934 417 510 697 948 558 283
(9.27) (9.50) (12.24) (12.28) (12.00) (12.14) (11.56) (12.25)
a3 1076 472 1 000 076 1 244 510 1221 031 3715 684 3439 039 6 036 666 4556 076
(17.83) (21.95) (20.62) (26.80) (61.55) (75.48) (100) (100)
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£33 TRAMANZRERABDRANKFALSH (n)

Table 3 Number of subjects at different visual acuities in males and females (n)

R 5 @ At ZEHR 5 i@ At
3.3 797 1269 2 066 3.3 728 1079 1 807
3.4 531 819 1 350 3.4 492 720 1212
3.5 1141 1 549 2 690 3.5 1 005 1 386 2391
3.6 2 457 3478 5935 3.6 2210 3 066 5276
3.7 3102 4330 7432 3.7 3104 4182 7 286
3.8 10 437 13 103 23 540 3.8 9 863 12 283 22 146
3.9 23 863 28 833 52 696 3.9 22 134 26 442 48 576
4.0 95 422 110 078 205 500 4.0 86 582 98 094 184 676
4.1 63 869 71 885 135 754 4.1 59 402 67 483 126 885
4.2 95 281 102 273 197 554 4.2 86 124 92 815 178 939
4.3 95 549 96 546 192 095 4.3 87 014 88 725 175 739
4.4 123 969 118 472 242 441 4.4 111 828 109 111 220 939
4.5 115 145 103 506 218 651 4.5 109 230 100 080 209 310
4.6 129 701 113 998 243 699 4.6 127 746 114 239 241 985
4.7 139 257 119 764 259 021 4.7 140 254 123 663 263 917
4.8 180 442 160 462 340 904 4.8 185 046 167 105 352 151
4.9 275 824 245 429 521 253 4.9 299 823 270 416 570 239
5.0 832 142 627 564 1 459 706 5.0 849 701 640 065 1 489 766
5.1 200 681 134 700 335 381 5.1 206 730 136 601 343 331
59 61 899 32 683 94 582 5.2 62 597 33 088 95 685
5.3 9 829 3978 13 807 5.3 9 725 4077 13 802
it 2 461 338 2094 719 4 556 057 it 2 461 338 2094 720 4556 058

x4 FRERZRERRRIANES T (n)

Table 4 Number of subjects at different visual acuities among different grades (n)

W AR ZellR

1-3 4% 4-64EY ZEN i Hit 1-3 444 4-6 4 B # it
3.3 276 174 784 832 2 066 292 151 640 724 1807
3.4 75 72 427 776 1 350 76 72 391 673 1212
3.5 163 199 861 1467 2 690 150 185 714 1342 2 391
3.6 434 409 2 070 3022 5935 359 416 1825 2 676 5276
3.7 421 568 2758 3 685 7432 394 562 2 754 3576 7 286
3.8 1 466 2 634 9 681 9 759 23 540 1295 2 520 8 873 9 458 22 146
3.9 3369 6 928 20 617 21 782 52 696 3112 6 335 19 115 20 014 48 576
4.0 13 952 29 512 93 662 68 374 205 500 12 925 27 182 83 623 60 946 184 676
4.1 9 215 22 254 62 437 41 848 135 754 9 277 21 469 57 383 38 758 126 887
4.2 15 069 36 922 90 605 54 961 197 557 14 077 34 031 81 560 49 271 178 939
4.3 17 009 41 856 87 613 45 620 192 098 16 165 38 816 78 524 42 235 175 740
4.4 25 373 59 891 106 704 50 474 242 442 23 860 54 242 95 786 47 054 220 942
4.5 28 920 61 180 90 933 37 618 218 651 28 871 58 326 85 183 36 930 209 310
4.6 42 496 74 904 91 208 35 093 243 701 43 140 73 090 89 884 35 871 241 985
4.7 63 110 82 963 83 426 29 522 259 021 66 576 84 189 81 507 31 647 263 919
4.8 120 247 102 988 87 056 30 617 340 908 126 121 103 618 92 909 29 504 352 152
4.9 260 636 131 727 99 820 29 070 521 253 278 035 146 324 110 693 35 189 570 241
5.0 742 579 413 736 237 250 66 146 1459 711 725 247 419 503 265 856 79 167 1 489 773
5.1 136 180 103 146 77 945 18 110 335 381 132 521 102 737 85 873 22 200 343 331
5.2 25 768 30 509 30 527 7778 94 582 24 377 29 084 33 143 9 081 95 685
5.3 3020 4138 4 921 1728 13 807 2 908 3 858 5 069 1 967 13 802
ait 1509 778 1206 710 1 281 305 558 282 4556 075 1 509 778 1206 710 1 281 305 558 283 4 556 076
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Table 5 Number of subjects at different visual acuities among various regions (n)

W R ZEHR

R AT e AdL PE R AIPEAL &t IR e ARdAsRdt mEAIEDL Bt
3.3 1054 277 422 313 2 066 898 194 412 303 1807
3.4 1107 53 92 98 1350 982 47 79 104 1212
3.5 2 308 99 145 138 2 690 2 032 82 142 135 2 391
3.6 4 088 443 597 807 5935 3 603 360 503 810 5276
3.7 5121 504 1183 624 7432 5092 463 1186 545 7 286
3.8 15 003 1222 4 275 3 040 23 540 14 293 1171 3923 2759 22 146
3.9 35223 2729 9 184 5 560 52 696 32 680 2523 8 264 5109 48 576
4.0 157 527 14 206 21 169 12 598 205 500 142 309 12 625 18 784 10 958 184 676
4.1 97 238 11 747 16 271 10 498 135 754 90 864 11 006 15 431 9 586 126 887
4.2 139 002 16 893 27 280 14 382 197 557 126 171 15 294 24 152 13 322 178 939
4.3 135 709 18 722 22 430 15 237 192 098 122 938 17 235 20 812 14 755 175 740
4.4 167 383 24 406 30 825 19 828 242 442 151 971 22 336 28 363 18 272 220 942
4.5 150 047 23 137 29 162 16 305 218 651 143 182 22 181 27 930 16 017 209 310
4.6 163 815 26 732 33729 19 425 243 701 164 043 26 179 32729 19 034 241 985
4.7 174 198 29 334 35 820 19 669 259 021 176 337 30 256 37 384 19 942 263 919
4.8 212 271 44 929 55 975 27 733 340 908 216 734 48 001 57 839 29 578 352 152
4.9 316 419 69 005 85 862 49 967 521 253 347 746 76 494 91 893 54 108 570 241
5.0 832 773 215 050 302 411 109 477 1459 711 860 796 211 296 307 373 110 308 1489 773
5.1 229 029 27 688 51737 26 927 335 381 234 858 29 309 51 827 27 337 343 331
5.2 70 707 4 484 10 089 9 302 94 582 72 433 4 608 9 661 8 983 95 685
5.3 11 083 589 1173 962 13 807 11 144 589 1144 925 13 802
Ait 2921 105 532 249 739 831 362 890 4 556 075 2 921 106 532 249 739 831 362 890 4 556 076

1 RERNKE

HIr (%)
IBZSmOKIE]LE)

Figure 1 Number of male and female subjects at various visual acuities ( proportion adjusted)

HIr (%)
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Circle area and color depth represented the proportion

2.2.5 AFEWIIKFZAE oA DA% X B
AU A7 SN HE T AT, XA () A0 7 7K 19 3
DX BEHEAT 1AL IE S5 AN )AL 3 7K 6 e XA 17 B0 DL
#* 6,

R6 FEANKFZHREMRLES (%)
Table 6 Proportion of subjects in different regions at various
visual acuities ( %)

il el

W w EP WL [  ERL W

L LR s Lk
3.3 32,71 1.57 3.32 1.21 31.86  1.25 3.70 1.34
3.4 52.57  0.46 111 0.58 || 51.95 0.45 1.06 0.68
3.5 55.01  0.43 0.88 0.41 || 54.49  0.40 0.96 0.45
3.6 44.16  0.87 1.63 1.08 || 43.78  0.80 1.55 1.22
3.7 4418 0.79 2.58 0.67 || 44.81  0.74 2. 64 0. 60
3.8 40.86  0.61 2.95 1.03 || 41.38  0.62 2.88 0.99
3.9 42.86  0.60 2.83 0.84 || 43.13  0.61 2.76 0. 84
4.0 49.15  0.81 1.67 0.49 || 49.41  0.80 1. 65 0.47
4.1 4592  1.01 1.95 0.62 || 45.91 1.01 | 0. 60
4.2 4511 1.00 2.24 0.58 || 45.21 1.00 2.19 0.59
4.3 4426 1.18 2.06 0.65 || 44.85 1.15 1.92 0. 67
4.4 4426 1.18 2.06 0.65 || 44.10 1.18 2.08 0. 66
4.5 44.00 1.24 2.17 0.59 || 43.86 1.24 2.17 0.61
4.6 4310 1.28 2.25 0.63 || 43.46  1.26 2.20 0.63
4.7 4312 1.32 2.25 0.60 || 42.84 1.34 2.30 0. 60
4.8 39.92  1.54 2.67 0.65 || 39.46  1.59 2.67 0.67
4.9 38.92 1.55 2.67 0.76 | 39.10  1.57 2.62 0.76
5.0 36.58 1.72 3.36 0.60 || 37.05 1.66 3.35 0.59
5.1 43.78  0.96 2.50 0.64 || 43.86  1.00 2.45 0.63
5.2 47.93  0.55 1.73 0.78 || 48.53  0.56 1. 64 0.75
5.3 51.47 0.50 1.38 0.55 5177 0.50 1.35 0.53
2.3 JHA B 25 P YA 015 BBl A 00

BEVT B N 5 118 329 AUk, Kl 15 i N KA
3966294 N\, 25 2 kR &DL EFEVIE 1547 761 AKX,

152 T AR S % R P AR 3R L B R

Figure 2 Number of subjects in different grades at various visual acuities ( proportion adjusted)
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Figure 3 Trend of myopia prevalence in males and females in different grades ( “** P<0.001,

** P<0.01, * P<0.05)
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Table 7 Comparison of morbidity rate of myopia in screening in different grades
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