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Abstract

e AIM. To investigate the differences of myopia and
ocular biological parameters of primary and middle school
students in Urumgi.

¢ METHODS: A cross - sectional survey. A total of 2495
primary and middle school students aged 7 to 18 from 4
schools in Urumqgi were selected by judgemental
sampling from September 2021 to November 2021 for
relevant eye examination. The differences of ocular
biological parameters and refractive status of students of
different ages, genders and nationalities were compared,
and the correlation between spherical equivalent ( SE)
and ocular biological parameters was analyzed.

¢ RESULTS: The detection rate of poor vision among the
students was 80.36%, the detection rate of myopia was
55.91%, and the detection rate of astigmatism was
42.96%, among which the detection rate of low myopia
was 63.80%, the detection rate of moderate myopia was
27.60%, and the detection rate of high myopia was 8.60%.
There were significant differences in the detection rate of
poor vision, myopia, astigmatism, SE and some ocular
biological parameters among students of different ages
and nationalities (all P<0.05). Among them, the detection
rate of myopia, astigmatism and poor vision among
Uygur and Kazakh ethnic groups was significantly lower
than that of Han. The detection rate of poor vision and
myopia among boys was lower than that among girls,
while the detection rate of astigmatism was higher than
that of girls. Spearman correlation analysis showed that
axis length of eye, axial length to axial ratio, anterior
chamber depth, and pupil diameter were negatively
correlated with SE (r,=-0.664, -0.724, -0.320, -0.086, all
P<0.001), and lens thickness was positively correlated
with SE (r,=0.147, P<0.001).

e CONCLUSION: The prevalence of myopia among
primary and secondary school students in Urumgqi is high,
and there are differences in the distribution of ocular
biological parameters among children and adolescents of
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R2 AAERBEFESYREETRBDEDFSHLILR xxs
() N SE(D) AL/CR AL(mm) 55 R EE (mm)
7~10 828 -0.19+2.03 3.00£0.11 23.49+0.96 3.58+0.25
11~14 818 -1.58+2.19 3.08+0.13 24.19+1.13 3.67+0.31
15~18 849 —-2.47+2.18 3.14£0.14 24.661.22 3.67+0.26
F 1105.106 245.519 232.237 29.471
P <0.001 <0.001 <0.001 <0.001
HERE(E) N RSB (mm) FA R (pm) fiEfL E 4% (mm) FI 2B (mm)
7~10 828 3.49+0.19 524.93+33.96 5.65+0.81 12.14+3.98
11~14 818 3.45£0.20 530.72+33.86 5.77+0.90 11.930.46
15~18 849 3.49+0.21 532.71+36.21 5.77+0.90 11.92+0.51
F 9.928 16.432 5.090 1.634
P <0.001 <0.001 0.060 0.190

R®3 AEAMINFEEFEREEFNRDEDFSEH LR xxs
el NEL SE(D) AL/CR AL(mm) BT BRBE (mm)
5 1263 -1.34+2.23 3.08+0.14 24.35+1.20 3.70£0.27
e 1232 -1.51+2.44 3.07£0.14 23.88+1.17 3.58+0.27
t 1.820 2.460 9.723 10.229
P 0.069 <0.05 <0.001 <0.001
L] NE AR JELBE (mm ) FA R (um) AEEFL LA (mm) HEIHPER (mm)
L 1263 3.46+0.20 532.45+34.63 5.76+0.89 12.01+0.48
g 1232 3.50+0.20 526.42+34.83 5.70+0.85 12.00+3.31
t -5.230 11.528 1.640 0.080
P <0.001 <0.001 0.100 0.930
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Y EIR TG 414 -0.80+1.46 3.02+0.11 23.68+0.97 3.30+0.01
[5] i 215 -1.27%2.50 3.06+0.13 24.04%1.20 3.61£0.25
WA B TG 170 -0.03+1.40 2.98+0.09 23.40+0.90 3.58+0.30
HA 57 -0.93+2.04 3.06+0.12 24.02+1.00 3.63+0.22
F 241.110 245.512 232.231 29.476
P <0.001 <0.001 <0.001 <0.001
R N e RARJE B (mm) FA IR (pum) AL B2 (mm) FE B (mm)
B 1639 3.47£0.20 530.94+34.39 5.77+0.88 12.04+2.97
Y B IR 414 3.52+0.21 531.59+34.91 5.70+0.84 11.93+0.42
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HA 57 3.49+0.23 519.50+32.82 5.47+0.95 12.01+0.56
F 5.000 11.311 5.094 1.631
P <0.001 <0.001 0.006 0.195
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11~14 818 612 74.82 479 58.56 401 49.02
15~18 849 735 86.57 683 80.45 480 56.54
53]
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HAth 26 17 65.38 9 34.62 0 0

JLIRR I 565 ' 2 7 FH 1 30 L0 i | R AR IR TLRR I 5651
SN e G B 1) A A, (EL7E RIS W e v Pl A 7 1k 4K
1%, BEAF9E &, AL F1 AL/CR Y%t SE H 0, AL/CR
BETE 4 M f# B SE A9 AR fk, H 3T M JL# AL/CR {H K
T390 I, AL/CR 20T L7 A B Wi I AR X 2 AT 5K
HIFER o

AW BN, B AT 4 g 7~18 % L E T D
AR RS ARG H RN 80.36% , BH f 1R T 2020 4F 5 55
BRI SE A (65.66% ) ) T AR A K 55.91% ,
HrP R I A H R 63.80% , P E IT AR HE R 27.60% ,
1R B S ALAS HH R 8.60% , AN b JLEE T A0 AR i LA 1
K (55.91%) W5 T 2018 4E 4 [ (53.60%) ", I % T
2019 4F 5 55 b] 50 5 L X (17.91%) ") [F]if o i T 2020
AT 5 X R R (39.8% ) P EAR TR IT A T
i (81.4%) "™ KT (78.2%) " 45 A p Uk v i X, 1%
B 2B, 5 S M U I A AR TR L A
68l /b L I R 42 i v 7 it B[R] 3k 2 fen [ [l 3R
FY R R TG R R S AR IR ST AN A SR AR OGRS R
(42.96% ) AR T 2019 4F 37 35350 40 H [X (49.96%) 7, 7%

474

Frol Ge 5 AR TN AREAR A DA K, Besh, AR5
NN R ST HH R AT e 2 R B B it T
SRR I AR — B, B AR Y B R Y 4
T, 300 B S P FR 5 SR 38 i (5 B DR AL i 4 5 | AR R 28 ki
W& AR, K A TR) 30T B R B 0 R & A ke A
ST AR L A ST R R BE A ARG R T
A SRR ST 45 AR L T e T R S & T R
A O A BT LB 2 K AR A BV R T T AR
T IR RE A S A /0 HL R B MR X 45 22, M ] R
L2 S5 R M AR ) P 312 A S AL 0

AWFIE K, I 25 AT AR R B R 22 e
DUBAEAE LR B R L TRT I W 5% o I S /0 B R I 2 A 3l
PR R B, 5 Shi 45 X 6~23 % 67102 44244
PR EE SRR, o3 A T & B DU /N2 A S IR
JE TR ER R R T AR R R s AR
R IRDUBE L T /AT 3 R R LS T R (48.0% s
44.6%) , ZEHIFTEE R DUHT SR B w0 i L35 5 A AR T A0
SR RAUN 13.98% , i 26 I 36 [ A [7) RS e =22 1 it
LA R H AT 22 550 L 2015 A1 ¢ T i 6 2 b IX Y 9



Int Eye Sci, Vol.23, No.3 Mar. 2023 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email :1J0.2000@ 163.com

AT A B, [l 0 4k 5 2R T L 2 S RS 2R 400 R
18% 1 139%™  JTARA/ DRI W LI 75 A AF 3L LA A %
WRKEERE, TRSHSSFTN AR ZHUARES A
T R K

WA A S AN [) B 23 A S bR SRR P8 2 )
FORAMATAEZE S AT R B, AR SE 5 AL
AL/CR BB IRIE AL B 2 TR G, 5 iR IR R 2 1F
M, AR KB 4 AL & A K (24.35+1.20mm vs
23.88+1.17mm) , HLOUBESE AL s &5 [0, W 8. v T4
HRR SRR ek, BEAEOFSE R AR BORES T, L E 4R
R 1 % IR HE K 0. 1242mm; B E K 1em, R fil 158
1+ 0.0196mm "™ | i1 R 41 4 34 40 1mm , SE 34 /i1 -3.00D"" |
AL Je V-2 i th A2 5 L3 1 /D AR SRS 1 2
o BRTEOTTE R BB S 580 A E R B 242 AL T
B2E AT G B S DU 5 [ 6% h 27 A AL AR
EFTGEI R L AFF AR AE Y = A0 S5
FAAE2E 5, IR b g 1 55 it o' 32 498 o 285 UITAH O, T i
ok 2 HR B ) S A 42 ) T AL ) 2

AWFFER T OA-2000 P HE MR 50 A 4y 2 2 8, B AT A
FE 4B OA-2000 Al Sirius I 42T 0L 1 2 A BE B 5
PRI B v ok JRE o W i 45 SR LA S5 AR OGP . H
T 2 RO DXCHR R A 4027 SRR AR DG T b, ARt
FETTRAMI BRI . AR AE — € B R BRPE . (1) R
FEBER LRI 560, A6 I 235 R v i PE R ARG 5 (2) AWF5E N
REWTTE TS, TCIE DN ) WA AL K S IR KA 27 2 50
KFR 5 (3) ABIEFE AN I AL 1 & I P8 2R SR AT ] A 7053 #T
Shi 45 W98 & B L B AR 57 LT A4 K 2E 00 KU
32 BN AC BRI AR AIAS BRI 352 A5 AR > B R s, Fedi] <
TE S5 SABESE e AT A ] BASIIF ST, 3 h i MR S A 6 A 3R
B, LASEMER B2y i 2 A I IR B , A T AR
AR SR B 2 Al . A, A A R N O L
BRI LA 5 1 0, WL o R Bk A 30 AL I A D AR
&, 02 AL 5 B R R ARIR S SR A S A DRI A 45 2R
XEF I L E R

25 BT ORI | RO 3 0L 2 7 D AR IR R AR
W SHAFAE 2 S . B Lh, RIS LB F 4 KK M
SR S DG B, KA ST L T DGR 2R (A IR AR A

AR ) S IR T, 8 5 O ) W% Ol B K R R

AWy 28, B 5T I A TR AR i E A AL B
W,
Sk
1 Ikuno Y. Overview of the complications of high myopia. Retina 2017,
37(12): 2347-2351
2 Grzybowski A, Kanclerz P, Tsubota K, et al. A review on the
epidemiology of myopia in school children worldwide. BMC Ophthalmol
20205 20(1) . 27
3 EBREBEABE, XU, mdde, 45 EFRE IS B T I G
W R 2R sty AR SEIR IR B AR 20225 40(6) : 562-573
4 Holden BA, Fricke TR, Wilson DA, et al. Global prevalence of
myopia and high myopia and temporal trends from 2000 through 2050.
Ophihalmology 2016; 123(5) . 1036—1042
5 Morgan IG, Ohno - Matsui K, Saw SM. Myopia. Lancet 2012; 379
(9827) : 1739-1748

6 Wong TY, Ferreira A, Hughes R, et al. Epidemiology and disease
burden of pathologic myopia and myopic choroidal neovascularization; an
evidence—based systematic review. Am J Ophthalmol 2014; 157(1) .

9-25. el2

7 AR, fTEEAE, EhAEER, AR ARIECH/ N AR DA IE R AR
TG/ DAE A IE P 1 TAE. P AEse i IR R 2475 20205 38(6) -
473-475

8 Jong M, Sankaridurg P, Naduvilath TJ, et al. The relationship between
progression in axial length/corneal radius of curvature ratio and spherical
equivalent refractive error in myopia. Optom Vis Sci 2018; 95 (10) .
921-929

9 Liu L, Li R, Huang D, et al. Prediction of premyopia and myopia in
Chinese preschool children: a longitudinal cohort. BMC Ophthalmol
2021; 21(1) . 283

10 M fE, EARME, SCH, &5 Wi ™ g i b B L N2 A R
ANRIRIGEWRE R . BERIRFE 20225 22(8) : 1411-1416

11 E R TR GRRREZR Do BR8P, 2018 AE4x [ L 75 A 4FE i
LV 2. http://www. nhe. gov. cn/xcs/s7847/201905/11¢679a40eb

3494cade97716511¢3740. shtml

12 REFEH, BT, B, 5. b i X 6~ 11 % JLE IR
BB R AT, AR RHEE 2% 20205 18(8) : 1320-1323

13 Shi YM, Wang Y, Cui AZ, et al. Myopia prevalence and ocular
biometry; a cross — sectional study among minority versus Han
schoolchildren in Xinjiang Uygur autonomous region, China. Eye (Lond)
2022; 36(10) ; 2034-2043

14 Jiang DJ, Zhang DD, Zhang Y, et al. The trend of myopia rate in 61
350 children and adolescents: a cross —sectional research in Ningbo,
Zhejiang. Acta Ophthalmol 2020; 98(4) : €525-e526

15 Wang JX, Li Y, Zhao ZY, et al. School-based epidemiology study of
myopia in Tianjin, China. Int Ophthalmol 2020; 40(9) : 2213-2222

16 Morgan IG, Wu PC, Ostrin LA, et al. IMI risk factors for myopia.
Inwest Ophthalmol Vis Sci 2021; 62(5) : 3

17 5853, mail, EHE, 55 il orihix 7~19 X LT DAL
JEBUAL. EBRIRARAS 20225 22(2) : 298-303

18 Harrington SC, Stack J, O’Dwyer V. Risk factors associated with
myopia in schoolchildren in Treland. Br J Ophthalmol 2019; 103(12) .
1803-1809

19 Dong L, Kang YK, Li Y, et al. Prevalence and time trends of myopia
in children and adolescents in China: a systemic review and meta —
analysis. Retina 2020; 40(3) . 399-411

20 Wei SF, Li SM, Liu LR, et al. Sleep duration, bedtime, and myopia
progression in a 4 —year follow —up of Chinese children: the Anyang
childhood eye study. Invest Ophthalmol Vis Sci 2020; 61(3) . 37

21 Gong JF, Xie HL, Mao XJ, et al. Relevant factors of estrogen changes
of myopia in adolescent females. Chin Med J ( Engl) 2015; 128(5):
659-663

22 Jing SL, Yi XL, Lei YL, et al. Prevalence and risk factors for myopia
and high myopia: a cross — sectional study among Han and Uyghur
students in Xinjiang, China. Ophthalmic Physiol Opt 2022; 42 (1)
28-35

23 JULLER, A, SRR, GE. Sk TN A i L T TR A R A
DI AT, EBRIRALE 20215 21(10) ; 1834-1838

24 ZRHF], YUMWNE - BTJIHT, Tk, BTSE L EORSTEL 1486 A BY
SO AR AR B A A, i L RHL S /N LIR B %5 20185 26 (4) -
32-34

25 Chin MP, Siong KH, Chan KH, et al. Prevalence of visual

475



EfRIRRIZRE 2023F38 F£23% FE3#
815 :029- 82245172 85205906

http://ies.ijo.cn
B85 {57%§.1J0.2000@ 163.com

impairment and refractive errors among different ethnic groups in
schoolchildren in Turpan, China. Ophthalmic Physiol Opt 20153 35(3) :
263-270

26 sRANHE, E5, MRS, SERMIBIX 7~ 14 2 LESTALIR BT R
FIIR Al B HAR DGR ZR 7 AT, AR IRAHRE 20165 52(7) : 514-519
27 Wong CW, Phua V, Lee SY, et al. Is choroidal or scleral thickness
related to myopic macular degeneration? Invest Ophthalmol Vis Sci 2017
58(2): 907-913

28 A, %, WAL, A NSOE BIR XA A REH D 4EIR
B A SN IR R B FY . TP AR IR BB 2 4¢3 (B FAR) 20225 12

(1):31-36

29 Bifli, VFIEME, MRIRAR, 4F. OA—2000 Fl Sirius I3 O8I AR 17
SRR, PARIRIDEE SR A 2R 20225 24(1) : 34-39
30 Shi HN, Fu J, Liu XJ, et al. Influence of the interaction between
parental myopia and poor eye habits when reading and writing and poor
reading posture on prevalence of myopia in school students in Urumgqi,
China. BMC Ophthalmol 2021 21(1) : 299

31 hAREIB R A N S AR IR A 20, b [ 2 )L B HR R 20 1L it
w MR BE A B AR 2 2 X ) BAR O gt 4% B 3R & A AR (2022
4F). PAEIRAR R 2022; 58(2) : 96-102

EFRR R ZE DT (IES) L 5 £ EFEHE

2.40

290 | —— Z DR
5.08 = R 2.150
1.80
1.60
1.40 -
120 1.270
1.00 -
0.80 | /
I e o 0.753
oo R
0.20 -
0.00 ' '
2016 2017 2018 2019 2020

476



