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Abstract
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Objective: To investigate and analyze the refractive status of primary and secondary school students in Lanzhou
City, and to understand the epidemiological characteristics of screening refractive errors among primary and
secondary school students in Lanzhou City. Methods: Using the cross-sectional research method, primary and
secondary school students from 47 schools in Lanzhou City, Gansu Province from April to December 2021
were selected as survey subjects by random stratified sampling method. Taking school as a unit, international
standard visual acuity chart was used to check the eyesight and non-cycloplegia computerized autorefractor was
used for refractive examination. Visual acuity >5.0 is considered normal; whereas visual acuity <4.8 is considered as
poor vision. Poor vision is further divided into: short-sightedness with myopic spherical equivalent >0.75 DS; long-
sightedness with telephoto spherical equivalent >+2.00 DS; astigmatism with cylinder mirror equivalent >1.00 DC;
anisometropia with the difference of diopters between the two eyes (spherical equivalent) >1.00 DS. The
percentage of the survey subjects with different refractive status in different grades were compared. Results: A
total of 40 302 subjects were enrolled, including 21 328 males and 18 974 females. There were 37 938 Han and
2 364 ethnic minorities; 26 122 elementary, 9 346 middle and 4 834 high schools. The total detection rate of low
visual acuity was $9.1% (23 832/40 302), and 48.8% (12 748/26 122) in primary school, junior middle school
and senior high school, 76.9% (7 189/9 346) and 87.9% (4 250/4 834), respectively. The total detection rate of
myopia was 63.3% (25 521/40 302), among which, the detection rate of screening myopia in primary school,
middle school and high school was 51.4% (13 438/26 122), 84.4% (7 888/9 346) and 86.8% (4 195/4 834),
respectively. The detection rates of screening low visual acuity, hyperopia, myopia, astigmatism and anisometropia
were statistically significant in low, middle and high grades (all P<0.001). Conclusion: The detection rate of low
vision and myopia among primary and secondary school students in Lanzhou is higher than the national average,
and the detection rate increases gradually with the increase of grades.

ametropia; vision screening; primary and secondary school students; myopia; hyperopia; astigmatism; poor

eyesight; anisometropia; younger age
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Table 1 Basic characteristics of the sample population

L SEL B /11(%)] 2/ [1511(%)] DU/ [51(%)] DRI/ [11(%)]
—AELR 4771 2531 (53.0) 2240 (47.0) 4430 (92.9) 341(7.1)
ARG 5069 2690 (53.1) 2379 (46.9) 4690 (92.5) 379 (7.5)
AR 4318 2241 (51.9) 2077 (48.1) 3985(92.3) 333(7.7)
PUAELR 4164 2223 (53.4) 1941 (46.6) 3877 (93.1) 287 (6.9)
TR 3898 2076 (53.3) 1822 (46.7) 3651(93.7) 247 (6.3)
N 3902 2130 (54.6) 1772 (45.4) 3645(93.4) 257 (6.6)
LAEH 3572 1899 (53.2) 1673 (46.8) 3425(95.9) 147 (4.1)
JNAEZR 3760 2031 (54.0) 1729 (46.0) 3608 (96.0) 152 (4.0)
JUAES 2014 1088 (54.0) 926 (46.0) 1941 (96.4) 73 (3.6)
2% 2358 1214 (51.5) 1144 (48.5) 2284 (96.9) 74 (3.1)
[ 2476 1205 (48.7) 1271 (51.3) 2402 (97.0) 74 (3.0)
41t 40302 21328 18974 37938 2364
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Table 2 Incidence of refractive error in different grades

AR n MAEE/H1(%)] A =200D/[f(%)] ITH=-075D/[#(%)] HOE=1.00D/[fl(%)] JEtZ#%=1.00D

/N
—AES 4771 1267 (26.6) 158 (3.3) 1010(21.2) 964 (20.2) 430 (9.0)
TR 5069 2064 (40.7) 129 (2.5) 1928 (38.0) 1196 (23.6) 615 (12.1)
ARG 4318 1994 (46.2) 147 (3.4) 2182 (50.5) 1226 (28.4) 706 (16.4)
VUAEL 4164 2404 (57.7) 102 (2.4) 2642 (63.4) 1347 (32.3) 825 (19.8)
TAES 3898 2421 (62.1) 84 (2.2) 2700 (69.3) 1394 (35.8) 920 (23.6)
INEH 3902 2598 (66.6) 72 (1.8) 2976 (76.3) 1605 (41.1) 1092 (28.0)

it
LR 3572 2612 (73.1) 53 (1.5) 2891 (80.9) 1204 (33.7) 1077 (30.2)
JAES 3760 2947 (78.4) 50 (1.3) 3221 (85.7) 1945 (51.7) 1237 (32.9)
JUES 2014 1630 (80.9) 29 (1.4) 1776 (88.2) 1135 (56.4) 714 (35.5)

i
m—4% 2358 2063 (87.5) 33(1.4) 1917 (81.3) 1396 (59.2) 903 (38.3)
K 2476 2187 (88.3) 28 (1.1) 2278 (92.0) 1415 (57.1) 963 (38.9)

X 4050.260 71.333 4520.383 1858.228 1 535.699

P <0.001 <0.001 <0.001 <0.001 <0.001

FIARRERBAREREE [n(%)]

Table 3 Incidence of refractive error among different ethnic groups[n(%)]

Rk MINET/ i =200D/ EW=-075D/ #HOE=100D/ JENE%=1.00D/

[611(%)] [#1(%)] (1] (%)] [14](%)] [14](%)]

DU 37938 22666 (59.7) 827 (2.2) 24229 (63.9) 14 517 (38.3) 8979 (23.7)

HoAh R 2364 1170 (49.5) 58 (2.5) 1292 (54.7) 767 (32.4) 503 (21.3)

X 96.802 0.776 81.305 32.019 7.065

P <0.001 0.378 <0.001 <0.001 0.008
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Table 4 Comparison of percentage of myopia in the two ethnic groups among the three grades

DU/ [1511(%)] oAl R /5] (%) ]
YL X P
bl E| ST/} pliw’) e[Sl
/g
—AER 934 (21.1) 3496 (78.9) 76 (22.3) 265 (77.7) 0.275 0.600
ARG 1800 (38.4) 2890 (61.6) 128 (33.8) 251 (66.2) 3.157 0.076
=R 2025 (50.8) 1960 (49.2) 157 (47.2) 176 (52.8) 1.654 0.198
PUAF-2 2465 (63.6) 1412 (36.4) 177 (61.7) 110 (38.3) 0.419 0.517
TR 2556 (70.0) 1095 (30.0) 144 (58.3) 103 (41.7) 14.898 <0.001
NG 2789 (76.5) 856 (23.5) 187 (72.8) 70 (27.2) 1.868 0.172
I
LAEg 2774 (81.0) 651 (19.0) 117 (79.6) 30 (20.4) 0.179 0.672
J\NAEGL 3105 (86.1) 503 (13.9) 116 (76.3) 36 (23.7) 11.275 0.001
JUAE 1716 (88.4) 225 (11.6) 60 (82.2) 13 (17.8) 2.609 0.106
=L
=% 1856 (81.3) 428 (18.7) 61(82.4) 13 (17.6) 0.065 0.799
[ 2209 (92.0) 193 (8.0) 69 (93.2) 5(6.8) 0.159 0.690
a 4279.168 195.174
<0.001 <0.001
RS AEIMERERLRNEREFE
Table § Incidence of refractive error in different genders
) . BIMET/ ZEH=200D/ EM=-075D/ HoL=100D/ JEEZZE=100D/
[ (%)] [ (%)] [Bi1(%)] [Bil(%)] [1(%)]
5 21328 12015 (56.3) 433 (2.0) 13156 (61.7) 8380 (39.3) 4870 (22.8)
@ 18 974 11821 (62.3) 452 (2.4) 12 365 (65.2) 6904 (36.4) 4612 (24.3)
X 139.350 5.793 52.478 35.981 12.111
P <0.001 0.016 <0.001 <0.001 0.001
3 iTit 201 84E BTG AH 5~184 L T /0 AF T 40 FIR 14 A 4

AW A SR B R, TR RKEHEN
63.3%, HoHr/INEE A HR ORI R R O A T A A
RPN HS1.4% . 84.4%F186.8% ., Xof HA/F 4 3 4]
FIRIESE , 20204 /NF A n W F h42.68%, #IHE
I N75.83%, = AL IE K87.20%, M Tl
AR IR KR R A S R a4
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