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Myopia and growth rate among children and adolescents in Xi'an City
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Abstract: Objective To investigate the current status of myopia and the growth rate of myopia detection rate among
children and adolescents in Xi'an City, so as to provide reference for the prevention and contirol of myopia among chil-
dren and adolescents. Methods From October to November 2022, children and adolescents from 33 kindergartens, 32
primary schools, 33 junior high schools, 31 regular senior high schools, and 13 vocational high school in Xi'an City
were selected as survey subjects using a stratified random cluster sampling method. Basic information including gender,
age, school stage, and region was collected through the Shaanxi Provincial Monitoring Platform for Common Diseases
and Health Influencing Factors among Students. Myopia was determined based on distance visual acuity and refractive
examination. A cubic polynomial function growth model fitting the change of myopia detection rate with age was con-
structed, and the growth rate model was fitted by derivation to analyze the growth rate of myopia detection rate with
age among children and adolescents of different genders and regions. Results A total of 40 181 children and adoles-
cents were surveyed, including 20 307 boys (50.54%) and 19 874 girls (49.46%). The median age was 12.39 (interquar-
tile range, 6.71) years. A total of 23 376 children and adolescents were detected with myopia, with a detection rate of
58.18%. The myopia detection rate in girls was higher than in boys (61.96% vs. 54.47%, P<0.05), and the detection
rate in urban children and adolescents was higher than in suburban county children and adolescents (59.54% vs.
56.38%, P<0.05). The growth rate of myopia detection rate among children and adolescents in Xi'an City showed an

overall trend of increasing first and then decreasing. The peak plateau period occurred at 7-<10 years, with the growth
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rates of 8.67%, 8.80% and 8.68%, respectively. The peak growth rates of myopia detection rate in both boys and girls

in the 8-<9 years age group, at 8.09% and 9.74%, respectively. Before the age of 13 years, the growth rate of myopia

detection rate in girls was higher than that in boys, and then lower than that in boys. The peak growth rates of myopia

detection rate in urban and suburban county children and adolescents in the 7-<8 years and 9-<10 years age groups,

at 9.08% and 8.94%, respectively. Before the age of 8 years, the growth rate of myopia detection rate in urban chil-

dren and adolescents was higher than that in suburban county children and adolescents; it was lower than that in subur-

ban county from 8 to 15 years, and became higher than that in suburban county after the age of 15 years. Conclu-

sions The myopia detection rate among children and adolescents in Xi'an City presented a distribution pattern of high-

er in girls than in boys, and higher in urban than in suburban county. The growth rate of myopia detection rate with

age showed a trend of increasing first and then decreasing, and the peak growth rate occurred in the lower grades of

primary school. It is recommended to formulate differentiated intervention strategies based on gender, region and age.

Keywords: children and adolescents; myopia; detection rate; growth rate

IS FBULEE DA B EE R, H
TR i 2R ], A A (B B A 305 o
R U s s, F 2050 AR B
KeABR2) 50% BN 2, 2022 AEFRE L AR
MBI RRIR 51.9%, HoEf ATk 81.2% 5 Atz
HRTH, 2030 4EFR[E 6~18 % L H /ARG
R TR 61.8%, wih ARGk 90.5% ¥, LT
AR N 2 o BFFE BN, SRR HH 3R Kk
JEE AT REREAR S AR LR PEAR L &0 ARSI A g 2T L
TR /DAETBUIR, BT IS H R RE A A fb 3
KB, M) LE S DR . A A
BRI S

1 X&RE5FE

1.1 &

T 2022 4F 10—11 H, #2022 4 %4
UL S A B s e R 2R W 5 T TAE ) Bk,
K 43 2 B AL BERE T i EOvs 2 T 33 gl L
bel . 32 /e, 33 g, 31 i s i 13 T
B i) LEE TS AR R A R 52 . /N DR AL,
AR ANMERBEDLE 1~3 PR, BI04k
FEAE TS, BAMERE/DHE 80 A LK
5.5~6.5 % KRPLILEE NPT L . PABRUE: (1) 7
KOEH S, WARTER; (2) W ARG R & Hig
BeA S MA kG2 o HERRARIE: (1) ARG
MTIRER AT (2) OCHEEE B SO AR W I 2 R
B (3) AAMRERAMI S . HRESTFA L | BRI 55 5
A AR -

12 Fik
1.2.1 Mk

i ELA 9 AR RH B T ML EE 3 A B4R IR WS/T
663—2020 (H/NEA YA I ) R4
Ky, ALHRIE AL A A AU SR . A SRR

5 m ARTERTECI e, 524G P I AR A 22 1 i XL
IR, Kde® A EfTEoRURE A B2 TR,
K T IE A AR TR S B L, MO
BN RIS 5 5o JaDGARIN R FH LR 364, A6
DUAEBELRWURREE T BREEEBCHIAE SRR, A B HR AR
AR <5.0 H 2%k B85 4 (spherical equivalent,
SE) <-0.50 D, ER{msH A B IEa A il ; 1
AR F) <5.0 H SE<-6.0 D Jy & T o
SE=BR B BB+ 1/2x AL B R, Im R R (%) =
ORI I B A S D x100% . 3 A B S8 I
BE AR GRS T TSGR, TovEHE AR
R R (%) = K& EIE ALy (P4
SNBSS AR D) ] x100%
122 BERHgE

T 3 P VG A 2 A AL R 52 i PR 3R
G WCERE N AR 2= BRI X AE I AE B R
LA X (B BYIRTT A K AT, 455 Sl Tl SRR )
JAE T Ml DA 7 L R B 0 DX AR X X3
T DR IR DX T X R DX s 45 DRI P R0 X )
A3 RIRIX KT RO X KR I m B X SR
N B2 el | B 3 B S S 11845 i 0 T N e
| AR 2 BORn b X L T D AR TR R
P HRAG HH 2
1.2.3 I ARAG Y AR 43

S3 RN TRI ] | L DCAUL A SRR HY SRR BE AR 1 2
PRI AR, ARG R, T8, 0O f =R
BB, DIPRE REL (R?) f s B B AR AR A
I AR =R Z A KB ) BIRIRIAAK: )=
botbux+by+by’, Hrf ¥y RIERE A, x RS
NP EBIAEA R P RS ROR , AR 4
PR LR R RSB S (B S S MELHEA T X [, iR 224
XHEH N H BRI KBRS 7, REIER
TEALH TP BT RAFREE M . THE ARG 3R Bl



- 872 - B E2: 20264FE-9 HE 38 #4594 China Prev Med J, Sep. 2026, Vol. 38, No.9

SRR IR, UG — ok R m A R A
B, AR X LT A G R B4R
ARG R, SRR A DGR 1 1
1.3 i

X (E) TR R st ai gt i AL, B
WAL iR IRk e Bt || I N L o) N S 2Ny
K E ARG A%, BB ORAEA RGN, Bk
Jeit, B HERESENE 3 K, #FTE 2 KW SE 2
{H=>0.50 D, WITFEHME, £X () B
il TAE A BB H BEITCY H 5% (A0 5 ik
TPBZ M, AEDEREERITE 5% DI kA 25 51
Gt — S ABEVH AR 24 A UL g e 52 ) PR 2R WS
5, RRGNEZRTEFREDIRE, WS AIR,
1.4 %it ot

K HI SPSS 20.0 BAFSEH oMo e ETERER A
XPE A, A LEECR ] 2 A5, A A
JEE I ARG HE SR B AR Y | 2% B AR Ak R 3 AT SR T
X K5, R GraphPad Prism 9.0 32 P0G
RIHAF I AR AL )G B 2R 18 . K8 /K IE «=0.05,

2 & R

21 AR

JE A JL#E FH D4R 40 181 A, Hoh B A4 20 307
N, 5 50.54%; 4o 19 874 N, N 49.46%. AE
M (Qx) M 1239 (6.71) %, #JLIE 2 719 A, &
6.77%; /N¥ 17651 N, 5 43.93%; #Jh 8 641 A,
b 21.51%; @11 170 A, 5 27.80% ., i X
22 823 AN, § 56.80%; B EH 17 358 A, if
43.20%.
2.2 ILEFVFHEAMMEE R HEENE R R L

kAL 23 376 A, TR N 58.18%. T
PR H R BAF G | 2B T 2 BT s (3 p<
0.05), L. WX A ILE G DA T A 1R &
(3] P<0.05) ., WAL 329 N, KihiE i
2772 N, SRR N 6.96%. 5 FE AR
HORRHAE S I . B A 2 B (1) p<
0.05), LA, WRIX LT T 04 8 B K R %
w (¥ P<0.05), W 1.
2.3 ILEFH VFEAM B RIG Kk oM

H A =k 2B A R BB R E R T 097,
e AR A5 AF S AL OGS S AR A S
5 ST A 5% 2 0 X (B 3 /s HLBE ARl 3 K i AR b
P, BRPIERCR RIF, PR Sk, AR
SHAIAS 5] i X L2 7 /A7 30 A H SR K i 3 2 2

Se LTHE TR BARILE S DA A H R Y
K 5~<6 ZHM 7.67% FTHE 7~<10 % H1)
EIEEE, 23N 8.67%. 8.80% FI 8.68%; i
BRI, 17~<18 5 413 LA H S 18 1 ol B I R e
RAME, N-111%. B LTI R
FEYITE 8~<9 B IKIE(H, 733k 8.09%. 9.74%;
13 it A R R KO & TR, Z AR
TRAL WX RBEILEF AU HY R K
JEAAE T~<8 % | 9~<10 Z 4K, 4 9.08%.
8.94%; 8 % HIIRIX JLH T A AF I LA H 38 1 R
FTFRBE, 8~15 HLFRBE, 15 B2 am TAE
LA 1,

3 it it

2022 AFPG LT LR ARG R 58.18%,
T RAESER 51.9% %, HAFBIL#ES DAETM
K RIS E 5 2030 4R BT AR (4h)LIE 3%,
/N IR RNE T AR EIAE 38% . 60% I 70% LA
P L BORPEE T LG AR PR SR, P
T LB AR R B RO 6.96%, Ho 17~
<18 % ik 19.26%, 5 I E Meta 4 #7142 %5 19
19.3% " FEAFEE . 5 BT R S EUNAE E A ]
MBI EESER R ", SOk LT
CINI=1%: % i RN e RS o 8

PO LB A AF RS R | B G R
MR S, WEETRA, WX ETRBE,
A3 5 A A ) N AR B S R TR B, H
FUANEGSRHC AR A, AT N E IS A
FEEERHE 1 Ak, MR E KRR T g
IR IR, HE— 2D R e AR A ) R
WXL DA R SRS R TR
B, MR SMBEMAERREA G, MEZEm, WX A
FUR R, Skl as )4 BRI (0] HR SR e ¥l i
FRA LEE TR0 P ANE SIS, SRS 15
HAEZM, WX ILEE /DA R G T & A T2 5
MZARIE . BB, S g B e
PR 48 K R R T U8 PO A i 44T RIS R
Je U7, R E O A,

PO T LFE T D AR UG e K B A 7~<
10 2 N -5, AR S5 /NEARAE G Bl i 2
FHHR 7 A R84 . P AN St K s e, AR
A AR ORI SR Y E 8~<9 B UTIkIE(H, B
A (8.09%) HEK HEWEMEA T4 (9.74%) . 5
2019 “EaEEdE Y ML, PWET B AR



P EE~: 2026459 A4 38 %45 94]  China Prev Med J, Sep. 2026, Vol. 38, No.9 - 873 -

R VLHARRELEE DTS IR S B R TR

Table 1 Comparison of myopia and high myopia detection rates among children and adolescents with different characteristics in Xi'an Cit
p: yop: g yop 2 y

ALy S A TRy B RE T
i e A migm ﬁiﬁﬁ Cieesfii PR AR Eiig gfgﬁ Yiesl Pl
el 231.368 <0.001 14.357 <0.001
3 20 307 11 062 54.47 20 159 1 306 6.48
% 19 874 12 314 61.96 19 693 1 466 7.44
ieic7k4 9 531.321°  <0.001 2 6153147 <0.001
5~<6 1111 129 11.61 1111 1 0.09
6~<7 3 418 505 14.77 3 418 13 0.38
7~<8 2 444 496 20.29 2 443 10 0.41
8~<9 3 196 960 30.04 3183 17 0.53
9~<10 2 907 1235 42.48 2 881 29 1.01
10~<11 3 075 1 700 55.28 3 027 35 1.16
11~<12 2 761 1704 61.72 2 702 66 2.44
12-<13 2 998 2 065 68.88 2 963 128 432
13~<14 2 934 2 114 72.05 2 914 183 6.28
14~<15 2 878 2 199 76.41 2 846 264 9.28
15~<16 3 615 2 885 79.81 3578 442 12.35
16~<17 3 824 3156 82.53 3 796 620 16.33
17~<18 3 410 2 874 84.28 3 386 652 19.26
=18 1 610 1 354 84.10 1 604 312 19.45
B 7 658.893”  <0.001 2 689.016°  <0.001
4L 2 719 325 11.95 2 719 8 0.29
AN 17 651 7 386 41.84 17 486 204 1.17
wth 8 641 6 354 73.53 8 563 663 7.74
wr 11 170 9 311 83.36 11 084 1 897 17.11
X 40.401 <0.001 62.052 <0.001
IRIX 22 823 13 589 59.54 22 515 1 687 7.49
RBEL 17 358 9 787 56.38 17 337 1 085 6.26

T VA el FIFHADITON (6.

R K IR (2EB 4 8 S AN
8.8%, LAIMKHR 7 S48 13.0%), A ME
MRS ETRHKTFA R, A R (AR
TR, RGeS 7 10 0] fig O S
—E BB . BARIRIX L EE T D AR T LR Y R
TR {H 8~15 2 4T AR H R K R T
BB, 1998—2022 4F4x[E 2y 509 Ji JLEH /AT
K PR A R R, Wk S 2RS40 /N, 2015 4F
25 A A 21 0 KRN A0 B A R e E B KT
1.3, FRZEIREER, I AR5 T AR 7 4k Lk DL
DX 43 s RIS, s A B L 7 D AR 3 L
TS T3, DA 35800 %o 240 LA A 1

Zi L, PR LG DA R R A TR R K
Ve, B ARTHRA L WX E T RBE A A R
T H B A4 AR fb I 3 K B 2 5 L THIE R R
B, 7~<10 R R R . BRI 2 T I L B 4R

RNV AHRAE R LT AR, RIS SR H P
HNESD . M S LSRRI T i B HIHR 54 o 115
e s JE A B PR L R R R S
WL DTSRIl S PR F - B A (ol AR Ln i
B, SEZETUHERE, A B A LB . ST
FAELLUT R R . AR SEAR I A AT A AR IR
UKL N R RgRCHE n, Je TofiAr ki tl, mIaE
TE—ERe L Fm Al R L A T R AP
17 % J5 ARG R0 I R O R (e, T RE R T3
KB A PR BRI RO S MR, . FEAS AT
FRAE, MR KT ESE R RE

Sk

[1] LiDF, Chan V F, Virgili G, et al.Impact of vision impairment
and ocular morbidity and their treatment on depression and anxiety
in children: a systematic review [J] .Ophthalmology, 2022, 129
(10): 1152-1170.



« 874 - B E2: 20264FE-9 HE 38 #4594 China Prev Med J, Sep. 2026, Vol. 38, No.9
A B C
10r 10 ~ Ak 101
‘§ 8| ,§ s § sk
o6 o6 = oer
o4l WL oL
4 4
W K M
2- gmo2r gm 2
-ﬁﬂ» 0 | 1 1 | | 1 | | 1 | 1 I | IKQ‘ 0 | 1 1 | | | | I 1 1 | I Iga_ 0 1 | | 1 1 | 1 1 | | 1 | I
ﬁ—z b“’}\fbﬁ’ QD\ 00 0 \‘o \&qq% =0 ‘bf\f%fq SNV L\b‘p\6p\bp\ \%7/\ = L bb/;\;op SNV Dbb% \b %
%’_41“”\%% S \ﬁ,\%\b‘\‘a\‘o’\ %_47b“%q0x\%\,\b‘\6\‘o’ &_43‘0‘\"% Q’ \”\“’\V\”\“" 4
it = &=
H -6l AE1% S 6 AERR B H 6~ a7k
gL —8- -8
Yo —~ SRS B o —— WX f 2k
- ZREHA A
S 8- S 8F
o6 ook
1
soo 2 g2
a}.‘){— 0 | | | Il | | 1 | | | | *: | | | | | 1 | | I 1 I I | ]
eI WAAYE S ANINACINSNININ \%\\3’ z‘i:ro AT NP PN, O
‘;‘—2;/‘0/,\2002 / b/ / / / ‘;1—2;/‘0/,\/00 / L/b/ J 257/
=-4F RASINEVECIECINEY =-4r RANIN \”\”’\“\"\b'\
= -6 RIS H 6 Y
—-8- -8
E: BIAER, BIBAFEMI, FECRHARRMIX, B DRARRMIXEA:, B ENARFEBX L,
B 1 PO LR AR IR L ARG

(2]

(3]

[10]

Figure 1 Growth rates of myopia detection rates among children and adolescents in Xi'an City
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