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Study on factors of ametropia of middle school students in Xuhui district, Shanghai in 2019
ZHANG Huimin"?, LI Yuehong®, LOU Donghua'

'School of Public Health, Nanjing Medical University, Nanjing 2111663 *Health Service Center of Lingyun
Community ,Shanghai 210000, China

[Abstract] Objective: This study aims to study the risk factors of living habits and behaviors related to poor eyesight and refractive
index in middle school students, so as to provide evidence for the prevention and control of myopia. Methods: A total of 1 430 students
were investigated by cluster sampling from two schools in the district. Visual acuity and refractive examination and questionnaire
survey were conducted. According to the results of visual acuity examination and computer optometry examination , the risk behaviors
affecting poor visual acuity of middle school students in Xuhui district of Shanghai were analyzed. Results: The detection rate of visual
acuity impairment in Xuhui district was 84.0% . Mild visual acuity impairment was 6.8% , moderate visual acuity impairment was
22.0% , and severe visual acuity impairment was 55.2%. The abnormal detection rate of refractive spherical mirror value was 82.7%,
mild myopia was 48.0% , moderate myopia was 31.7% , and severe myopia was 3.0%. The detection rate of refraction (astigmatism) was
82.2% , including 51.2% low astigmatism and 31.0% high astigmatism. After chi-square test and logistic regression analysis, the
influencing factors of visual acuity examination results were not completely consistent with the results of computerized optometry. After
one-way factor analysis, lights in the classroom, parental myopia, gender, grade, sleep time, sweet drinks in a week, sitting time in a
day, exercise time reduced, native place, eating egg per day, time of close eyes, reading with lamp, rest area, reading book or looking
electronic screens in walking, and reading book or looking electronic screens in the sun are influence factors. After the multi-factor
analysis, gender, grade, frequency of eating vegetables every day, classroom light, PE classes a week, parental myopia, native place,
nationality, and the rest area are the influencing factors. Conclusion: There is poor visual acuity and high detection rate of ametropia
among middle school students in Xuhui district of Shanghai, which may be influenced by their living habits.
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Table 1 Comparison of different factors in poor eyesight of students [n(%)]
2 IEH L=3Es R GiNcs X 1H PiE
HELT 13.6 0.035
AFF 4(12.9) 5(16.1) 4(12.9) 18(58.1)
ERIT 200(15.5) 85(6.6) 279(21.7) 724(56.2)
HBEFIRIF 25(22.5) 7(6.3) 31(27.9) 48(43.2)
B 40.9 <0.001
HA AR 41(14.2) 17(5.9) 59(20.4) 172(59.5)
HAEIE MR 35(13.4) 18(6.9) 61(23.4) 147(56.3)
ACEEARIT AR 42(11.4) 21(5.7) 67(18.1) 240(64.9)
ACEFARAN I 111(21.8) 41(8.0) 127(24.9) 231(45.3)
5] 18.7 <0.001
LS 147(19.6) 51(6.8) 170(22.7) 381(50.9)
& 82(12.0) 46(6.8) 144(21.2) 409(60.1)
A2 79.3 <0.001
st 75(21.5) 34(9.7) 94(26.9) 146(41.8)
B— 50(17.8) 24(8.5) 66(23.5) 141(50.2)
W 47(18.9) 19(7.6) 52(20.9) 131(52.6)
W= 19(9.1) 8(3.8) 28(13.3) 155(73.8)
o 12(10.3) 5(4.3) 22(18.8) 78(66.7)
= 13(11.8) 3(2.7) 30(27.3) 64(58.2)
i 13(11.4) 4(3.5) 22(19.3) 75(65.8)
PR s} ] 9.0 0.003
<7h 60(13.5) 19(4.3) 91(20.5) 275(61.8)
7~<9h 141(17.4) 61(7.5) 179(22.1) 430(53.0)
=9h 28(16.1) 17(9.8) 44(25.3) 85(48.9)
ROk 5.0 0.025
N 40(20.2) 16(8.1) 43(21.7) 99(50.0)
SFRR IR 178(15.9) 71(6.3) 245(21.9) 627(55.9)
BRIREUL 11(9.9) 10(9.0) 26(23.4) 64(57.7)
Ak 25 S (] 9.1 0.003
2~<7h 25(22.1) 13(11.5) 28(24.8) 47(41.6)
7~<11h 94(15.7) 39(6.5) 133(22.2) 334(55.7)
11~<15h 90(17.4) 33(6.4) 114(22.1) 280(54.2)
15~<18h 20(10.0) 12(6.0) 39(19.5) 129(64.5)
/32 Sl s ] 7.1 0.008
ZH 49(13.7) 16(4.5) 78(21.9) 214(59.9)
EEling 101(15.1) 56(8.4) 147(21.9) 367(54.7)
WA 79(19.7) 25(6.2) 89(22.1) 209(52.0)
FEDT 23.0 0.028
i 121(15.6) 50(6.4) 174(22.4) 431(55.5)
MW 27(15.5) 18(10.3) 28(16.1) 101(58.1)
WL 16(12.5) 13(10.2) 31(24.2) 68(53.1)
G 10(10.6) 6(6.4) 18(19.2) 60(63.8)
HAh 55(21.3) 10(3.9) 63(24.4) 130(50.4)
BRIz TE 14.6 0.023
N2 39(15.1) 13(5.0) 68(26.3) 139(53.7)
14 153(16.3) 62(6.6) 214(22.7) 512(54.4)
24 KU b 37(16.1) 22(9.6) 32(13.9) 139(60.4)
I B IR 22 K s (Rl S 3.9 0.047
0.5~<1h 64(16.5) 28(7.2) 100(25.7) 197(50.6)
1~<3h 82(16.8) 42(8.6) 99(20.3) 265(54.3)
=3 h 83(15.0) 27(4.9) 115(20.8) 328(59.3)
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Table 2 Comparison of different factors in students with different degree of ametropia [n(%)]
Sl iEH L=dis hE Gt X1E P
AR 12.2 0.002
= 10(14.1) 48(67.6) 13(18.3) 71(100.0)
w 238(17.5) 638(46.9) 483(35.5) 1359(100.0)
HELT 14.0 0.007
AFH 6(19.4) 10(32.3) 15(48.4) 31(100.0)
EPNI 214(16.6) 617(47.9) 457(35.5) 1288(100.0)
HEARIH 28(25.2) 59(53.2) 24(21.6) 111(100.0)
AR AL 60.6 <0.001
PRV NS S} 44(15.2) 137(47.4) 108(37.4) 289(100.0)
HAA BRI 39(14.9) 127(48.7) 95(36.4) 261(100.0)
ACEEARIE AR 42(11.4) 156(42.2) 172(46.5) 370(100.0)
SCEEERAN I AR 123(24.1) 266(52.2) 121(23.7) 510(100.0)
P 13.6 0.001
5 154(20.6) 358(47.8) 237(31.6) 749(100.0)
u 94(13.8) 328(48.2) 259(38.0) 681(100.0)
AELH 96.5 <0.001
e Bt 93(26.6) 195(55.9) 61(17.5) 349(100.0)
W— 53(18.9) 152(54.1) 76(27.0) 281(100.0)
W 48(19.3) 120(48.2) 81(32.5) 249(100.0)
o= 16(7.6) 91(43.3) 103(49.0) 210(100.0)
i 13(11.1) 42(35.9) 62(53.0) 117(100.0)
=t 10(9.1) 48(43.6) 52(47.3) 110(100.0)
B 15(13.2) 38(33.3) 61(53.5) 114(100.0)
RIEHR S i) 23.6 <0.001
<7h 61(13.7) 187(42.0) 197(44.3) 445(100.0)
7~<9h 155(19.1) 397(49.0) 259(31.9) 811(100.0)
=9 h 32(18.4) 102(58.6) 40(23.0) 174(100.0)
Ak 25 B RS T 9.8 0.002
2~<7h 34(30.1) 49(43.4) 30(26.5) 113(100.0)
7~<11h 94(15.7) 306(51.0) 200(33.3) 600(100.0)
11~<15h 97(18.8) 235(45.5) 185(35.8) 517(100.0)
15~<18h 23(11.5) 96(48.0) 81(40.5) 200(100.0)
Wiz BT[] 15.9 <0.001
2 42(11.8) 163(45.7) 152(42.6) 357(100.0)
Fening 117(17.4) 340(50.7) 214(31.9) 671(100.0)
WA 89(22.1) 183(45.5) 130(32.3) 402(100.0)
I RS IR 2 AR S, 7.1 0.008
05~<1h 76(19.5) 197(50.6) 116(29.8) 389(100.0)
I~<3h 84(17.2) 237(48.6) 167(34.2) 488(100.0)
=3h 88(15.9) 252(45.6) 213(38.5) 553(100.0)
HHRE BT 4.8 0.028
BRI 169(16.7) 474(46.9) 367(36.3) 1010(100.0)
ILELT 39(16.8) 118(50.9) 75(32.3) 232(100.0)
A= TUAT 40(21.3) 94(50.0) 54(28.7) 188(100.0)
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Table 3 Comparison of different influencing factors on astigmatism of students [n(%)]
25 IEH L35y i At X 1H P{E
TR 29.1 <0.001
k3 89(25.5) 180(51.6) 80(22.9) 349(100.0)
H— 59(21.0) 152(54.1) 70(24.9) 281(100.0)
W 41(16.5) 132(53.0) 76(30.5) 249(100.0)
)= 15(7.1) 102(48.6) 93(44.3) 210(100.0)
o 13(11.1) 63(53.8) 41(35.0) 117(100.0)
= 21(19.1) 45(40.9) 44(40.0) 110(100.0)
B= 17(14.9) 58(50.9) 39(34.2) 114(100.0)
RER R[] 14.1 <0.001
<7h 65(14.6) 215(48.3) 165(37.1) 445(100.0)
7~<9h 149(18.4) 428(52.8) 234(28.9) 811(100.0)
=0h 41(23.6) 89(51.1) 44(25.3) 174(100.0)
PRIER R 10.9 0.001
e 219(17.0) 655(50.9) 414(32.1) 1288(100.0)
PN 36(25.4) 77(54.2) 29(20.4) 142(100.0)
AR 15.6 0.016
HA AR 43(14.9) 148(51.2) 98(33.9) 289(100.0)
HAREEE 46(17.6) 137(52.5) 78(29.9) 261(100.0)
ACHREERIT A 58(15.7) 177(47.8) 135(36.5) 370(100.0)
ALHRFHRANIT R 108(21.2) 270(52.9) 132(25.9) 510(100.0)
FRIZYE 6.5 0.011
N 54(20.8) 140(54.1) 65(25.1) 259(100.0)
14 165(17.5) 480(51.0) 296(31.5) 941(100.0)
2K E 36(15.7) 112(48.7) 82(35.7) 230(100.0)
FEOEE A Pk f 7™ 5.1 0.024
Mk 128(20.8)  303(49.3)  184(29.9) 615(100.0)
/R 113(15.7) 382(53.1) 225(31.3) 720(100.0)
2 12(16.0) 39(52.0) 24(32.0) 75(100.0)
Ry 2(10.0) 8(40.0) 10(50.0) 20(100.0)
FE A P e TR 5.0 0.025
Mok 144(203)  360(50.6)  207(29.1) 711(100.0)
/R 88(15.1) 308(52.9) 186(32.0) 582(100.0)
e 17(16.5) 49(47.6) 37(35.9) 103(100.0)
B 6(17.6) 15(44.1) 13(38.2) 34(100.0)
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Table 4 variable assignment table
AR A A Akt A A A i A R
MhaZE 1 =500E%) WOt 1 <05D AR ZKE 0 05~<1h
2 4.9~<5.0(55F) 2 0.5D~<1.5D 17 9SS 1 1~<3h
3 45~<49(HE) 3 =1.5D 2 =3h
4 <45(FHRE) X 0 ARz FRPANGSITE 0 <1h
JENAAE 1 —0.5D~+1D 1 14 1 1~<3h
2 -3D~<-0.5D, > +1D~+3D 2 2D 2 =3h
3 XA >3D WRERET 1 BEEEN AR T 1 &2
4 531) 1B 2 PANEY 2 1
2 FET 1 g PG E S T F S 1 Mk
FH 1 &Y 2 TR 2 iR
2 Hl— 3 WnL 3 &
3w 4 T 4 B
4 = 5 Hih KITHE T B 1 MR
5 B MRS L ] 0 <7h 2 iR
6 m_ 1 7~<9h 3 gw
7 m 2 =9h 4 HE
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2 BRIWKEL 3 BRI 3 g
59 1 DUk A5 B R] 1 2~<7h 4 R
2 ARDUE 2 7~<I1lh T—ENAERRY 1 2
HELT 0 AIF 3 11~<15h 2 %K
1 2&XJF 4 15-<18h TERFE BT 1 BRI
2 HHXIF WBEEE 1 &% 2 UHELT
HHER 0 1JEH2HKRUT 2 At 3 AR
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Table 5 The influencing factors of poor vision was analyzed by ordinal logistic regression

PAE| SN [N (ED B SE Wald P OR(95%CI)

el 1 -0.52 0.11 22.13 <0.001 0.60(0.48~0.74)
2 J— J— J— _ J—

L 1 -1.151 0.25 20.83 <0.001 0.32(0.19~0.52)
2 -0.727 0.26 8.01 <0.001 0.48(0.29~0.80)
3 -0.732 0.25 8.26 <0.001 0.48(0.29~0.79)
4 0.322 0.27 1.46 0.23 1.38(0.82~2.33)
5 -0.006 0.29 0.00 0.98 0.99(0.57~1.75)
6 -0.329 0.28 1.37 0.24 0.72(0.41~1.25)
7 N — J— _ J—

fiied 0 0.74 0.62 1.42 0.23 2.09(0.62~7.06)
1 0.53 0.24 4.64 0.03 1.69(1.05~2.73)
2 J— J— J— _ J—

HELT 1 0.54 0.41 1.75 0.19 1.72(0.77~3.85)
2 0.39 0.19 4.26 0.04 1.48(1.02~2.15)
3 —_ J— _ . J—

{UNERPS 0 -0.44 0.20 4.96 0.03 0.64(0.44~0.95)
1 -0.07 0.13 0.313 0.58 0.93(0.72~1.20)
2 J— J— J— . J—

ACEREUTAR 1 0.58 0.15 15.45 <0.001 1.78(1.34~2.38)
2 0.57 0.15 14.03 <0.001 1.78(1.32~2.40)
3 0.91 0.14 41.76 <0.001 2.49(1.89~3.28)
4 R _ _ _ R

FEBL 1 0.11 0.14 0.66 0.42 1.12(0.85~1.48)
2 0.32 0.20 2.62 0.11 1.37(0.94~2.01)
3 0.14 0.21 0.42 0.52 1.15(0.75~1.75)
4 0.85 0.25 11.57 <0.001 2.35(1.44~3.84)
5 J— R J— o R

TR AR ] 0 -0.34 0.21 2.58 0.11 0.71(0.47~1.08)
1 -0.22 0.17 1.71 0.19 0.80(0.58~1.12)
2 —_ J— _ o J—

R 1 -0.30 0.25 1.48 0.22 0.74(0.46~1.20)
2 -0.02 0.21 0.01 0.92 0.98(0.65~1.48)
3 J— J— J— o J—

A R AR 1] 1 -0.47 0.24 3.78 0.05 0.63(0.39~1.00)
2 -0.05 0.18 0.10 0.76 0.95(0.67~1.34)
3 -0.26 0.18 2.16 0.14 0.77(0.54~1.09)
4 J— R R o J—

BRIER R 1 -0.02 0.18 0.01 0.91 0.98(0.69~1.39)
2 R _ _ o R

Vol /D12 B ] 1 0.09 0.16 0.36 0.55 1.10(0.81~1.50)
2 0.04 0.13 0.11 0.74 1.04(0.81~1.34)
3 J— R J— o R

HUEF i 15 1 -0.08 0.30 0.07 0.79 0.92(0.51~1.66)
2 -0.20 0.29 0.45 0.50 0.82(0.47~1.46)
3 -0.25 0.31 0.65 0.42 0.78(0.43~1.42)
4 —_ J— _ o J—

AT HE RS FHHR 22 I TE] AL 0 -0.12 0.14 0.82 0.37 0.88(0.67~1.16)
1 -0.09 0.13 0.47 0.49 0.92(0.71~1.18)
2 J— J— J— o J—

SPNRF NG LR 0 0.02 0.15 0.02 0.88 1.02(0.76~1.39)
1 0.16 0.12 1.83 0.18 1.18(0.93~1.50)
2 J— R R o J—
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Table 6 The influencing factors of ametropia were analyzed by ordinal logistic regression
FALLESEN Mt {H B SE Wald PIE OR(95%CI)

5 1 -0.43 0.11 16.41 <0.001 0.65(0.53~0.80)
2 J— JR— _ —_— J—

(R71 1 -1.57 0.24 43.08 <0.001 0.21(0.13~0.33)
2 -0.98 0.24 16.29 <0.001 0.38(0.23~0.61)
3 -0.91 0.24 14.45 <0.001 0.40(0.25~0.64)
4 0.01 0.24 0.00 0.97 1.01(0.63~1.61)
5 0.05 0.26 0.04 0.85 1.05(0.63~1.77)
6 -0.12 0.27 0.20 0.65 0.89(0.53~1.49)
7 J— JR— _ — J—

ACHRIE A 1 0.57 0.14 15.74 <0.001 1.78(1.34~2.36)
2 0.66 0.15 19.54 <0.001 1.94(1.45~2.61)
3 1.06 0.14 58.82 <0.001 2.88(2.20~3.77)
4 _ _ _ - _

HeE kT 1 1.03 0.40 6.64 0.01 2.81(1.28~6.17)
2 0.53 0.19 757 0.01 1.70(1.17~2.48)
3 _ _ _ - _

T —AE A R 1 ~0.44 0.24 3.46 0.06 0.64(0.40~1.02)
2 _ _ _ - _

BN ] 0 035 0.20 3.00 0.08 0.70(0.47~1.04)
1 021 0.17 1.64 020 0.81(0.58~1.12)
2 _ _ _ - _

KB () 1 027 0.24 1.26 026 0.77(0.48~1.22)
2 0.15 0.17 0.76 0.38 1.16(0.83~1.60)
3 ~0.00 0.17 0.00 0.98 0.10(0.72~1.38)
4 _ _ _ - _

W IZ B ] 1 0.24 0.15 2.61 0.11 1.28(0.95~1.71)
2 0.01 0.12 0.01 0.92 1.01(0.79~1.29)
3 _ _ _ - _

TER B BT 1 0.17 0.16 1.18 028 1.18(0.87~1.61)
2 0.12 0.19 0.42 0.52 1.32(0.78~1.65)
3 _ _ _ - _

T PR 224 i R 0 0.1 0.13 0.62 0.43 0.90(0.69~1.17)
1 0.03 0.12 0.04 0.84 1.03(0.80~1.31)
2 _ _ _ - _
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Table 7 Factors influencing astigmatism in different degrees were analyzed by ordered logistic regression

FAISES JRAE B SE Wald PH OR(95%C1)

AELR 1 -0.53 0.23 5.32 0.02 0.59(0.37~0.92)
2 -0.37 0.23 2.49 0.11 0.69(0.44~1.09)
3 -0.13 0.23 0.31 0.58 0.88(0.56~1.39)
4 0.50 0.23 472 0.03 1.65(1.05~2.58)
5 0.07 0.26 0.07 0.80 1.07(0.65~1.77)
6 0.03 0.26 0.01 0.92 1.03(0.62~1.71)
7 _ _ _ _ _

eSSz 1 0.30 0.14 4.46 0.03 1.35(1.02~1.79)
2 0.15 0.15 1.10 0.30 1.17(0.87~1.56)
3 0.45 0.13 11.42 <0.001 1.57(1.21~2.03)
4 JE— J— _ —_— J—

Rk 0 -0.76 0.36 4.53 0.03 0.47(0.23~0.94)
l JE— J— _ —_— J—

A7 0 -0.52 0.18 8.57 <0.001 0.59(0.42~0.84)
1 -0.16 0.14 1.29 0.26 0.85(0.64~1.13)
2 R _ R - _

PRI R B 7P 1 0.38 0.18 4.66 0.03 1.46(1.04~2.06)
2 R _ R - _

AR I 1 0.36 0.20 3.19 0.07 1.43(0.97~2.11)
2 R - - - -

PR % 1) 0 0.09 0.20 0.21 0.65 1.10(0.74~1.63)
1 0.06 0.17 0.15 0.70 1.07(0.77~1.47)
2 R - - - -

FHYEE S FE S 1 -0.79 0.46 3.01 0.08 0.45(0.19~1.11)
2 -0.66 0.45 2.11 0.15 0.52(0.21~1.26)
3 -0.63 0.50 1.60 0.21 0.53(0.20~1.42)
4 R - - - -

KITEW TR 1 0.10 0.29 0.12 0.73 1.10(0.63~1.94)
2 0.03 0.28 0.01 0.50 1.04(0.59~1.80)
3 0.32 031 1.04 031 1.37(0.75~2.51)
4 R - R - R

A P 75 1 -0.12 0.41 0.08 0.77 0.89(0.40~1.97)
2 -0.02 0.40 0.00 0.95 0.98(0.45~2.13)
3 -0.15 0.42 0.12 0.73 0.86(0.38~1.97)
4 J— R J— - R
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