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Abstract

e AIM: To find out the prevalence of myopia among
children and teenagers aged from 3 to 18 vyears in
Qingyang District of Chengdu, and to provide evidence
for the prevention and control of myopia.

e METHODS: A cross - sectional study was designed. A
total of 72270 students, including 37278 males (51.58%)
and 34992 females (48.42%), aged from 3 to 18 years old
were screened in 38 schools in Qingyang District of
Chengdu from October 2019 to January 2020, with an
average age of (10.22+3.22) years old. The incidence of
myopia, high myopia, anisometropia, refractive status
and axial development were analyzed.

e RESULTS. The incidence of myopia is 57.50%, high
myopia 3.33%, moderate anisometropia 9.80%, and high
anisometropia 4. 24%. The age group between two
adjacent two comparison: the myopia prevalence of 6-14
years old difference was statistically significant (all P<
0.0033) , high myopia incidence between 9-14 and 15-16
difference was statistically significant (all P<0.0033), the
incidence of moderate anisometropia 7 - 11, 12 and 13
years old (all P < 0. 0033 ), high incidence of
anisometropia, 5 and 6, and 8- 12 years old (all P<
0.0033). Axial length: the axial length of the right eye
(23.658+£1.258) mm, the left eye (23.611+1.246) mm, and
the axial length of the left and right eyes between 5 and 18
years old showed statistical differences (all P<0.05), and
the axial length of the right eye was longer than that of
the left eye. The axial length of emmetropia and myopia
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of the eyes (take the right eye) in the same age group
was statistically significant between the ages of 6 and 18
(all P<0.01). The relationship between the refractive state
and the axial length ( right eye analysis):. with the
increase of age, the axial length increased, and the
refractive index of the equivalent spherical mirror of
hyperopia decreased gradually, and myopia increased
gradually after emmetropia. The mean value of the
equivalent spherical mirror (SE) was positive between 3-
6 years old. From the age of 7, the mean value of SE
turned to a negative value, presenting a myopic change,
and the axial length was 22.923+0.759mm. Under different
refractive conditions, the axial length was hyperopia as
22. 489 £ 0.853mm, and the emmetropia as 23. 023 =
0.802mm, low myopia as 23.860+ 0. 965mm, moderative
myopia as 25.137+0. 929mm, and high myopia as 26.252+
1. 040mm.

¢ CONCLUSION: Compared with the past, the prevalence
of myopia and the incidence of high myopia are on the
rise. Prevention of myopia before the age of 7, and
prevention of the development of high myopia should
start at the age of 10. It is suggested that good eye
hygiene habits should be formed before the age of 8 to
prevent the occurrence and development of moderate and
high refractive errors. Myopia changes at the age of 7,
and myopia is more likely to occur in the right eye. We
can predict the trend of myopia by axial length at different
ages, and also assess the severity of myopia by axial
length.

e KEYWORDS: myopia; high myopia; refractive
aberration; children; teenagers; axial length; diopter
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x1 ENERE SEENBERE BASEEREILR
() T B R y %—E’W *EEW”% , FRE 20
NEC BIR(%)  NEC BIRR(%) N BIE (%) NB B %)
3 1346 245 18.20 4 0.30 85 6.32 38 2.82
4 1567 315 20.10 3 0.19 86 5.49 25 1.60
5 1555 303 19.49 3 0.19 81 5.21 33 2.12
6 6338 1399 22.07 10 0.16 266 4.20 65 1.03
7 10407 3063 29.43 23 0.22 450 4.32 133 1.28
8 8409 3527 41.94 23 0.27 520 6.18 126 1.50
9 7773 4153 53.43 36 0.46 584 7.51 175 2.25
10 6442 4236 65.76 65 1.01 661 10.26 245 3.80
11 6663 5000 75.04 163 2.45 840 12.61 361 5.42
12 6355 5154 81.10 236 3.71 888 13.97 446 7.02
13 4728 4180 88.41 370 7.83 786 16.62 384 8.12
14 4580 4249 92.77 505 11.03 810 17.69 448 9.78
15 2755 2553 92.67 344 12.49 473 17.17 270 9.80
16 1608 1517 94.34 268 16.67 284 17.66 153 9.51
17 1329 1263 95.03 264 19.86 218 16.40 130 9.78
18 415 395 95.18 90 21.69 53 12.77 33 7.95
&1t 72270 41552 57.50 2407 3.33 7085 9.80 3065 4.24
X2 20104.023 5521.684 1945.207 1771.028
P <0.001 <0.001 <0.001 <0.001
*2 HEPERERENERFRE SEENBREBASEBRELER
P Sl YR ie AL R DS 2 R R RS 2 R R
,ﬂl'ﬂ HCEBL ) 2 2 2
X P X P X P X P
3 5 544 1.683 0.194 0.338 0.561 0.896 0.344 5.158 0.023
B 558 0.187 0.666 0.000 0.992 0.120 0.729 1.188 0.276
5 55 6% 4.943 0.026 0.094 0.759 3.043 0.081 12.246 <0.001
64 571% 109.133 <0.001 0.801 0.371 0.155 0.693 2.148 0.143
15 58% 319.900 <0.001 0.526 0.468 32.903 <0.001 1.664 0.197
84 59% 213.685 <0.001 3.998 0.046 11.229 0.001 12.546 <0.001
9&510% 221.320 <0.001 14.878 <0.001 33.278 <0.001 29.583 <0.001
%51 % 135.718 <0.001 39.582 <0.001 17.777 <0.001 19.365 <0.001
1155124 69.614 <0.001 17.582 <0.001 5.275 0.022 14.322 <0.001
124513 % 108.940 <0.001 88.689 <0.001 14.860 <0.001 4.767 0.029
134514 % 51.796 <0.001 27.979 <0.001 1.844 0.174 7.874 0.005
14 %515 % 0.028 0.867 3.584 0.058 0.318 0.573 0.001 0.979
15%%5 16 % 4.536 0.033 14.713 <0.001 0.172 0.678 0.094 0.759
164517 % 0.691 0.406 5.017 0.025 0.813 0.367 0.060 0.807
174518 % 0.015 0.904 0.649 0.420 3.179 0.075 1.250 0.264
P<0.001), W38 1, FHABAERS LA P L3 .5 % 56 % | FIRBIE R G P DLE 1,58 4,
8~12% Z M EFIHA G272 L (P<0.0033), 3~5 %, 2ARBAXRESERMMAIXE AMRMANZRELIR

6~8% 12~18 ¥ Z [H] R ¥ TG 112% 5 L (P>0.0033) ,
W2,
23 MREAKE  BHA AW AR Bl B B, A AR R S <
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MR 2% AT St L (1=32.774,P<0.01) , AR = ] &
AEEMEME(r=0.95,P<0.01), 5~18 %,/ A HRIR%h
K Z M2 384 G it 24 2 X (P<0.05) , HATHR H A2 R
iﬁhﬁ U2 3, SR MR < B EL A AH DG | lcHRUAS TR 28
TFHHT 6~ 18 2 HH [RI AT iy 1F AL HIR A0 30T 10 HIR HR il 4 5 L
ia Z R WA G FE X (P<0.01) , BEE AR, —

FIZEHR SE 4351 —1.228 £1.953 = 1.102+1.945D , SUHR 22
I‘Eﬂﬁﬁ%‘ﬁ?ma‘eﬁ(ﬂo 889, P<0.01) , it A7 N £ 4l ik

1708, BEE IR, HE%‘“& TEAZE A, IERL AL
F ARG, Rl 5 25 sk i B A e BE AR G (r, =
-0.738,P<0.01) ,3~6 % SE ¥J{H R IF{E, N7 % FF ik, SE
PHEAR S, B 14 % BT -3.00D, W3 5, AR il
o, T SRR R AR YRS B IR R B, AR
22.489+0.853mm, IF #1 >23.023+0.802mm, 5% & ¥ 1 Ky
23.860+0.965mm , 1 IT A 25.137£0.929mm , 15 JE 1 F0
4 26.252+1.040mm, L3 6,
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*3 TEEREARBHKELR (XS, mm)
EIR () X i ZE N i P
3 1346 21.847+0.677 21.836+0.694 1.773 0.076
4 1567 22.157+0.655 22.149+0.647 1.736 0.083
5 1555 22.398+0.679 22.386+0.687 2.460 0.014
6 6338 22.637+0.722 22.629+0.727 3.350 0.001
7 10407 22.923+0.759 22.917+0.773 2.521 0.012
8 8409 23.254+0.842 23.236+0.842 6.776 <0.01
9 7773 23.538+0.915 23.510+0.926 7.714 <0.01
10 6442 23.822+0.977 23.782+0.981 8.917 <0.01
11 6663 24.093+1.029 24.036+1.053 10.764 <0.01
12 6355 24.285+1.105 24.205+1.112 13.225 <0.01
13 4728 24.563+1.157 24.477+1.179 11.776 <0.01
14 4580 24.784+1.183 24.678+1.216 12.681 <0.01
15 2755 24.886+1.231 24.765+1.271 11.380 <0.01
16 1608 24.889+1.207 24.769+1.226 8.741 <0.01
17 1329 25.052+1.247 24.906+1.273 10.602 <0.01
18 415 25.052+1.267 24.934+1.298 4.814 <0.01
&it 72270 23.658+1.258 23.611+1.246 32.774 <0.01
*4 TEEH ARELRESHARRIKE
() . LaC . L. z P
NEL AL(X%S ,mm) N AL(X£S,mm)
3 167 21.940+0.737 797 21.911+0.634 0.525 0.600
4 221 22.136+0.785 953 22.201+0.607 -1.167 0.244
5 217 22.488+0.780 981 22.450+0.649 0.672 0.502
6 1038 22.826+0.814 4153 22.657+0.673 6.179 <0.01
7 2410 23.231+0.855 6491 22.892+0.672 17.548 <0.01
8 2966 23.662+0.877 4609 23.103+0.688 29.361 <0.01
9 3599 23.934+0.924 3593 23.266+0.715 34.252 <0.01
10 3760 24.186+0.944 2343 23.388+0.722 37.255 <0.01
11 4574 24.401+0.985 1877 23.498+0.717 40.971 <0.01
12 4792 24.564+1.035 1388 23.500+0.793 40.917 <0.01
13 3927 24.774+1.089 693 23.634+0.797 32.658 <0.01
14 4054 24.950+1.106 440 23.656+0.880 28.502 <0.01
15 2476 25.052+1.156 236 23.530+0.732 28.721 <0.01
16 1467 25.026+1.145 122 23.616+0.732 19.382 <0.01
17 1229 25.178+1.179 87 23.524+0.826 17.464 <0.01
18 390 25.145+1.228 21 23.785+0.941 4.995 <0.01
At 37287 24.342+1.203 28784 23.023+0.802 168.617 <0.01
26 AL 3itie
— ERLR L R AR A A i, W IR A S P A
257 N 38 A [ R, 7 R A A i 2 7 204 R e
o4 () F BRSO BEIN T GBE MoAk 4 e, HAT, Tk L
£ Ll g FITF DA YLK H 320 38.37% , 85 I A DA 6
£ 2.39% " AR YRR AR 7 3 AR R 57.50% , 1R B I AR AR
B B 3.33% , GLMEMILL, 2 LTS, 550 BEEARR
21} B AU X LT A4 (930 ARG 2 B R R 2 1 T
N B A e BT A TR /N A ST R A e R

3 4 56 6 7 8 9 10 1112 13 14 15 16 17 18

i (%)

B 1 ARER ERREHIREKE,
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x5 ARFERNAREIFREMREKE xS

HIR(2) NEL SE(D) AL(mm)

3 1346 0.189+0.100 21.847+0.677
4 1567 0.096+0.882 22.157+0.655
5 1555 0.092:+0.862 22.398+0.679
6 6338 0.001+0.866 22.637+0.722
7 10407 -0.155+0.985 22.923+0.759
8 8409 -0.442+1.155 23.254+0.842
9 7773 -0.743+1.330 23.538+0.915
10 6442 -1.165+1.562 23.822+0.977
11 6663 -1.613+1.740 24.093+1.029
12 6355 -2.015+1.910 24.285+1.105
13 4728 -2.569+2.117 24.563+1.157
14 4580 -3.013+2.225 24.784+1.183
15 2755 -3.225+2.295 24.886+1.231
16 1608 -3.522+2.352 24.889+1.207
17 1329 -3.799+2.415 25.052+1.247
18 415 -3.837+2.322 25.052+1.267
it 72270 ~1.228+1.953 23.658+1.258

#6 ARABAREHWAERESFREFRMIKE x*s
JEARAS NEL SE(D) AL(mm)
TR 6199 1.142£0.925 22.489+0.853
IERL 28784 -0.007+0.300 23.023+0.802
B 24987 -1.5200.677 23.860+0.965
HhRE I 10285 ~4.144+0.843 25.137£0.929
1 BE IR 2015 -7.450+1.362 26.252+1.040
At 72270 ~1.228+1.953 23.658+1.258

(61.21%,3.89% ) HA 5 fm 1)— 2tk

TEAS [R)AF i %) ) 25 508 o Bk o, 3 %7 30 A0 HRUOG R i
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VAR R 3 B IR RN 1.2% ,15 & 2R Rk
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T BFATAA e, 5 — > T e G T R M X 28 5 KO R
W], ZEARE B 2F 2T 7 X P ANE Bl ) 45 T AT REAT
TEZS . AE ST v BE I LAE 10 %7 I o A B Ay 1
K, 200 1.01%, 4% 16 Z 0 KT, Frld, Wb
TR R A B TAE SO TR 7 %7 Z2 i, 1042 ) 0 R0 R 45 n
T, BH b H 1) w3 B 3 % R 7 24 7E 10 B PRI

TS 8 A AR BT IR A o6 A R JC ik ek
BTSN TR ¥ K Bk B N O e s e kY s R K
AR M X I R e A 22 5 AN R IR 215
FERWLEE A BE T A KA ALK AL K b s fe
REENEBEI I, BN E BRORIEH, S H0E iR
HEARZ B, KW, S8er Mk A", &iEi
R R ES R IR B AL S REUE S EN

B, AT I R 22 R AR, S 25 8 W I, X R T B
WA, ABFTEEE R B S 25 B R N 9.80% , 4 (1]
Fede 7.8 # A 25  AE 13 5 MK T 5 5 D
SEBIRFEN 4.24% K S B H 6 % 8~12 B H 2%
5,3~6 BRI ET LI GE & F I G B B TR DO
BEARRE, AFFE F NN E LS 22 406 WUR LT
REF= B e, ik, JLE MG AN 7 8 & AR WL R AF 1Y
FHER TLAE 2T 18, I s P Az sl B ik s BEOUHR A 3 g
S M AL T

AR AT F W IR Bl B B 2 AT 1 35 MBS I , 45 4F
B IR IR A K TZ20R 5~ 18 % L E IS 4E A AR
IR B Goi T2 225 MRZEME S BT R 10~ 18
B NBAIRIRGH K E K ZER B SR ,4~9 5 A
e A IR AR BE R T Be 12 22 5, AR WF 5T A7 IR B T
ZeMRE G 45 5 — 30 B A A IR B 22 S I A LR 4
W] R T2 2 B9, PR e G2 22 v e T R
B, FR B T DA LB B R R R A IR S 1, iR
AW R T R 65 22 A b 32 5 RO W K
e MR B K 32 R A e A R R O v R ARG
RRHR T TR L AR ST 4R s 78 L3 N AR L3 R B 0
A IRE 2 AL

AHIGE 7 B AF- W 3G T AR HIR 032 08 HIR R 2
B T AL AR TP P 3 A )L Il A 0 1 4 2o
Pe,6 ZIFEI 2R 11 B UG, 2 1lmm DL E X 5
NHLIX 7~ 14 2 L A HR BT 78 25 ARST , H R BRI %
AR BT PR 5 IE AR A AR Y AT 2 x4 e T
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