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[ Abstract] Objective To evaluate the association between the eye exercises and one-year
axial eye elongation in grade 7 students in Beijing. Methods Sampling was performed using a
multistage random cluster approach, and 1 443 students of grade 7 were selected from 9 middle
schools in 6 districts for the baseline survey. Data were collected by questionnaires and axial length
measurement. Multiple linear regression analysis was used to evaluate the association between eye
exercises and excessive axial eye elongation. Results Among 1 197 (82.95%) students with
complete information, the median (Q,) age was 12.00 (1.00) years old, girls accounted for 44.28%,
and the median (Q,) axial eye elongation was 0.22 (0.18) mm. In the multiple linear regression
analysis, the frequency of eye exercises was significantly correlated with excessive axial eye
elongation in boys (f=-0.135, 95%CI: -0.253--0.018) but not in girls (£=-0.075, 95%CI: -0.207-
0.058) after adjusting for sex, age, body height, the number of myopic parents, time spent outdoors
and time spent on reading and writing outside class; while the seriousness of eye exercises was not
significantly associated with axial eye elongation in boys (5=-0.028, 95%CI: —0.114-0.058) and girls
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(B=-0.035, 95%CI: —0.134-0.064). Conclusion The increased frequency of eye exercises is beneficial

to control the axial eye elongation in boys in Beijing.

[ Keywords ] Eye exercises; Axial eye elongation

Fund program: National Natural Science Foundation of China (81602909)

MR L T /DA R T B 1 O B %) F2 2D A
O H 2R B A DA NS . fEd X
20 4F- (8] , BRI AN AL 92 I My X 5 204 1 300 PR R 2R
M 5%~10% 38 11 5] 109%~25% , 1M 25 7. 41 [X. . 25%
A T 60%~80%" . Attt , #2050 4F, A I
WA 47.6AC NBA AL, Hrh 9384 NI A = BE i
L, 295 RN T ) 50% A1 100%™, HR Bl K |
R 2 ot R () et DR AAR T ' T 1 2 i B
PR 32 PR R e R Al 34 2 R Y s
PR Rl i B2 AT 5 | AR I 41 2 i A7 1 4t
L5 EE AR DG A RE A G, AnAl X B 5
BERGAE N BE S E OGRS R BU™ E HORAT
OB ELESE . HiL, Wi LEE DE T
P, SR i IRl R ok B, %o 931 9y 400 ) B
LT AH G I B BT ZE, 19 4 60 4748, &
I 46 TN St R O g, AR L ZE AL A
TR AT . HR AR AR A L 3 T B BEIE i A
XF A AT B S 22 24 v B S, DT DR R
SR EIRTIRE . MWBUREE 200 M R , FeEE AR
A7 Ji) FB1 8 A8 T LA I I Y A , el 3 AR AT
AR B JIL PR 90 ok B 9 55 o — 0 [ B P AT 5%
B R AR AR 4R h 22 i 6~17 % ST L 38 1 T I
RA I8 BE T (R a0 3 A0 A 3 A
FHY o 55— DA 5T ) % B, MR PR 6~17 5 44K
SR R TR SRR B R OR PR (R R R
PR 5 3 R IR 2 (B A AR DGR, — Se R KT T
F 5% v AT A0 0 R 5 AR i 15 A0 DG BBkt AN —
U A 5O B R T & B, IR O e S
R A IR R A e Y0 A ORI A ki R
B, A B ANOHR R el 8 T DAt /N 22 A AR S AR
30 AT LA B S R IR R A 5 A A DGR
A5, AR RIGITIEHEBASAF5E , WAL mt i
W] — 2 A AR PR AR R I 0, DA B 14T s R Al 34
L, PRZR AR O (b 5 MR Aty R ol B A A DG

WHEHE

1. JEA X5 - R Z2 By B Bl AL L B i A 19
B, F 2017 4E AL BT 16 4 X (B ) Hb R AL i i

o M (H)  ffiasil B E MFE @M 8.
K%, N6 A DX 9 i v 2, X e 5 A A ) —
PEGHEATHIRE , 28 1 443 24— 2 5L &
WA R T AR E R R AR B 2 B 2 AL (it
S . TRECKY2019-136) , I HA&F v 24 4 1) A B
B TR EA.

2. AT

(1) HRBHA A - 4 1 IR B 2= A= 9l i 4
(Lenstar 900 Optical Biometer; Haag-Streit, Koeniz,
Switzerland ) I AR fl < BE K A Bl 3822 4 7 48
W 3 B B . SR M IR A 3l 5 O6 AR
(auto-refractor KR-8900, Topcon, Tokyo, J apan) ) &
JEBIOR A T ABR GRS, SRR B =Bk 5+ 1/2 4%
Bio HT R A IR A IR AhC R, FORE A IR i %k
P AW o3 A v, BRI KO 148 J5 B D
PR A IR R - 0 (D 25 R 2k i A HIR MR gy < 32
MR JEOGA A 1 AR 5 A IR A5 ROR B 25
HE 2R I A MR A S5 ROk o R b/ A i AR A R
1AE S5 (0 A R R A/ o ot 3 0 25 2 1) A AR AR et/
FARRE 2R

(2) Vel 0] 5 W FE XS G S A BRI [R] 55 1]
&, E S N ESHAE (5 ) AR R
T (DU AEDURE ) 5 SCBEIT R 108 (SCBEERANIE AL
ACBE—J5 A ACBREROT AR ) 5 4 KR PR A A3
AR TR B R 20 BRI BER 4K
PLE) AR PR A N B AR (R BB AN L R 2
BHgERE AT IHBERE AR/DRE EBANEE) s 1K 7 AN 3
i ] (R A B 8] 2 J5 R R A P 361736 3 Y
] L AN TE P AR B RGP A ) , B R IRAME 1S
] CERA ISR 2 AR R 3245 5 o 4 i 5
FRIIRFE] ) , 5 K P Ah a5 5 7 N a] 8 Sk 4 ] 4%
) N N (51 V1 S B 3£ B = = N == o 18
(NHN-318; Omron, Kyoto, Japan) #ll & JL % A9 £ 15
(Bfi:em).

3. Geit2#53 M1 >k H EpiData 3.0 204X} [n) & 1F
FERUNSISL SN 5 =5 B 204 . R SAS
9.4 Ml Stata 15.0 % P it 47 % 4s 0 Hr o R H
Kolmogorov-Smirnov K0 B i 22 AT B RS N IEA
O3 AT A RS S0 (I S 1 ROR R s , AT



PRI AR 2021 4E9 A5 42 455 9 ) Chin J Epidemiol, September 2021, Vol. 42, No. 9

+ 1623 -

IERDARWES A ERR A MQ,) , 73 HRAF HFRoR
M (E A, %) o PR Hrh S R
FHAH DG 23 A7 SR A SC 40 BT 5 40 278 1SR FH MG il
SEREAR ¢ 4G 50 8 PRl ST REAS R ARG 56 5 22 0 AR o
K58 A BEALEE T 5 25 0 BT sk 58 S B AL T Y
BRI, {1 FH LSD YA UEA T W LA o SR FH TR FREKR
PERA 8T TAE H SR B P AN sl R AR o3
5 5 5 B[] X6F HR Al 3 K () 52, R ] Stata 15.0 42
A suest T2 FL 38 TAE H L JE R 59 1 40 36
i [] AT RS MEE 155 7B [R] G HR G 4 A 3500
TG B0 I il DX A 8 P 3 400 )L 2 349 FR
R LY R 0.12 mm/AE ! ABFGE R 2P 1T
JUESEH 1 AEIR Bl K 0.13 mm, A AE Ay BR il 2F
P3G 2 BEOKSF, PRI HR A 386 < 2 L R iy 34
Kg-0.13)/MrifEER R, ZHE M RHZE
LR Il VAL 43 530) LA HIR b 4 4 ol 32 MR A/ 65 iy
AR AR AR A R AR i g R AR (R f i A
FEFVSR PR AN LR AR B AR o AR 0 43
JZ A PR AR IS B AU 2 FEAREAY 1A A
R AL RN B, A 3 FEAR AR 2 [ Al b9
F P NG ST B DRIME S ] e I R
B(B) K H 95%CI. LA P<0.05 J 2% 34 4 it

b

=A

ES

95%CI:-0.003~0.014)  JF AR PRIME 435 F i [H] (B=
0.004,95%CI:0.000~0.008 ) X:J HR il 18 4 (1 52 g 22 57
TegiiteEE X (P=0.702)

2. MR %) R 2R A3 A < ol PR R AR 36 43 B
PRGN B ACBE T U 0 7 AN AR CR g5 A R
SR R f i DA LR B 55 R 0 K YOG R fiff R AR
RATHTAERE B i P NS S ] RSB 1S P
] SR K R . RIS (P=0.032) A%
(P=0.002) A BEE ARG & (P<0.001) | B3 K AR £
{37 R (P=0.019) 5 IR Gl 38 K A7 Ge 1124 5B, 1
By im P ANE Bl ] BRI S S a] | AROTR fR
AN BRI SRS K 2 B JE G it ek . WLk
1,2 B AR PR i 458 01 23 24 [) 75 ) L e 45 21 I
7N AR PR AR g R AR (R AR 1 UK g R AR
PR A 2 YR B R AR (R 452 3 VR iy 2 AR IR Bl
I TR R AR O =4 R 22 A, B R A
MR PR 1 O 27 AR IR S v T2 Ry, 22
A GRS, HAAbdl v 2 5 Eai ¥R
X(E 1),

3. RG22 TR 3R AT - 22 F A T I AR Y
(3R 3), BIFARRY B Je 0] — 53 A AR R 45
A 55 MR ) B AR e i OB, B R AR O
ft 45 4813 T ey R HR b K o B AR AR R AR
(B=-0.141,95%CI ;: —0.260~-0.021) , 2 = fit IR {5 fet

R Abnt— 22 A IR I 5 E PR T 2R R 2 8] B4 S

Lo — B ol 31 197 4 % 4

=N
2R b

NE (AL, %) S K lmm, M(Q,) ] X 1H PIE

PN o s P51 460 0.032
(82'95%) 245 TR AR R R V598 9 667(55.72) 0.23(0.18)
& SEERI AR M(Q,) K 12.00(1.00) %, «© 530(44.28) 0.20(0.16)
B 667 N (5572%) , & 530 N s 3532 <0.001
(44.28%) , IR %h 1 4 ¥4 K M (Q,) N HARIE 547(45.74) 0.19(0.18)
0.22 (0.18) mm, Ji£ )6 1 4F 28 4k M (Q,) — i 457(38.21) 0.23(0.16)
H-037(06) B (D) ARG SRR e
TRAL > AR (YK /d . .
M(\QRE : %l‘ﬂsjj 0.03(0.03). gﬁ =P 0 94(7.92) 0.23(0.21)
S B I 2% (1.07+0.73) h/d , 5245 i1 1 142(11.96) 0.25(0.18)
JE A P A% sl i) [ (1.24+1.11)h/d ] (P< P 886(74.64) 0.21(0.18)
0.001) . TAEHRIMNE B S 1) 8] K 3 47(3.96) 0.24(0.19)
(2.28+1.08) h/d, & Z A& T AR AL >4 18(1.52) 0.18(0.12)
5 ] [ (3.7422.22) h/d] (P<0.001) ,  WURGREERILICEL 043 0.980
R s 412 =0 e
TAHE H P AME S i (8=0.007, 95%CI - ﬂu\fériaijxﬁ 409(34.69) 0.22(0.18)
_ WoES LS e RZmHxhE 494(41.90) 0.21(0.16)
0.004~0.018). ) = A B i 180(15.27) 0.22(0.20)
0.006,95%CI: -0.001~0.014 ) X} S fh 4 K A 19(6.70) 0.20(0.23)
E‘J%ﬁ”ﬁ%ﬁ%%i‘l‘%%ﬁ)\((P=0880)o I %KKQE 17(1.44) 0.23(0.09)

fE H 2140 3 5 5 5 B ] (8 =0.006,

T« RIS 56



- 1624 - FPAERA TR A2 R 2021 4E9 A5 42 %45 9 8] Chin J Epidemiol, September 2021, Vol. 42, No. 9

F2 ALnUHR oA A IR S E A 2

FRIE2Z [A] (DG I PE
AR fE M(Q,) r PiH
AR (%) 12.00(1.00) -0.09 0.002
B (em) 160.10(10.25)  -0.06 0.055
FI NG B E] (h/d) 1.05(0.88) 0.05 0.059
IRIMEEATE T ] (h/d) 2.62(1.42) 0.05 0.063

T AT A ISR E S M (Q,) R AR 2>
Brr  BRANSC F 8K

a \ a
0.40 - —a
030}
g
£
Al
;;fl 0.20 T
i
B
=
0.10 |
0004 I 2 3 57
HR ARAEFRAT R (IR /d)
T 'P<0.05

B AS[F]HR PR3 28 ] HR il 1< e 45

PR AT 2 5 IR 3 4 ok B JC g it A G EK (B=
-0.051, 95%CI: —-0.185~0.082) , A 7 (8=-0.015,
95%CI: —0.102~0.072) Z (B =-0.056,
95%CI:-0.155~0.042 ) iR L f d o\ LR B 55 IR gl
M ik IO T 2R OCHK AR 2R M IE AL BRI 2L

Jei 00— 55 A g AN (R f i 226 5 MR ity 4 i
WIRAT Be T2 K, B R AR AR R Ag B 5 34 fin ko AR
Wiy Kook B A 7R R PR (B =-0.135,
95%C1:-0.252~-0.018) , 2 /= A HR AR AR Y 455 5
AR b 38 K o B G 48 3 2 K Bk (B =-0.054,
95%CI: -0.187~0.078) , % 4 (B =-0.032,
95%CI: —-0.118~0.054) & (B =-0.061,
95%CI:-0.159~0.037 ) i HR £ f 4 A LR B2 55 R gy
B R G 2 Gk . ARSERE IE P /NG SRt E] |
WRAME RS FIRS 9] — 55 A= B R AR LR e
5 IR A Gt ORI, g R AR FR
AR R AR o B AR AR R AP VR (B=-0.135,
95%CI:-0.253~-0.018) , Ze A= iR R A H5 A i 3 55
AR 4 1% < 3k B2 Jo 4t i 2 K (B=-0.075, 95%CI :
-0.207~0.058) , % 4= (3=-0.028, 95%CI: —0.114~
0.058) . % (B=-0.035,95%CI : —0.134~0.064 ) i1}
PR A SO 55 AR gl 0 4 o B2 TR 4 2 Ok
B L A AR R R A A LR 5 R A/
AR A DL E AR TC G 24 Gk (R 4,5) .

oo#
RS P AF I BT S0 BEAE R AR P S

SR MIPRIME S I ], 55 A AMOIR DR e et
ARG MR AR R0 B B AN OGBS TGS R/

R3OS LRI — v 2 AR HR A 5 A DG T

g A 1 T 2 H 3
BE(95%CI) P{E BAE(95%CI) PE BE(95%CI) PAH
Wk
RERIAX -0.141(-0.260~-0.021) 0.021 -0.135(-0.252~-0.018) 0.024  -0.135(-0.253~-0.018) 0.024
NELRRFE -0.015(~0.102~0.072) 0.737  -0.032(-0.118~0.054) 0.466  -0.028(-0.114~0.058) 0.528
7k
BRI -0.051(-0.185~0.082) 0.448  -0.054(-0.187~0.078) 0.421 -0.075(-0.207~0.058) 0.269
NELRRHE -0.056(-0.155~0.042) 0259  -0.061(-0.159~0.037) 0.224  -0.035(-0.134~0.064) 0.484

TE AR RS IE AR B o s B0 2 A8 1 A R _E A AE A REIT 5 B2 28 3 AR AR 2 A i b A TE P A sl ] RO 43S I i)
R4 MRORAEAR S AU U — 2 A MRl Ao B 5 A8 L ) SRR

. T 1 LT 2 R 3
BE(95%CI) PAH BAE(95%CI) PAH BE(95%CI) PE
Bk
FERIREL -0.004(~0.009~0.000) 0.064 ~0.004(~0.009~0.000) 0.070 -0.004(~0.009~0.000) 0.070
PNERC Ty 0.000(-0.003~0.003) 0.922 ~0.001(-0.004~0.003) 0.737 0.000(-0.004~0.003) 0.770
Lk
FERIREL -0.002(~0.007~0.003) 0.484 -0.002(-0.007~0.003) 0.466 -0.002(~0.008~0.003) 0.381
INELRREE -0.003(-0.007~0.001) 0.171 -0.003(-0.007~0.001) 0.155 -0.002(-0.006~0.002) 0.247

TE AR AR IE AR B o s 5L 2 AR R 1 AR _E A DE A BB N5 B2 78 3 AR AR 2 A B b A TE P A sl ] RO A3 S I i)



FRAEA TS 2021 4F9 HES 42 555 9 ] Chin J Epidemiol, September 2021, Vol. 42, No. 9 - 1625 -
x5 RO ST — b s A AR Ay SC e
- B 1 R 2 R 3

BIE(95%CI) P{H BIE(95%CI) Pl BE(95%CI) PIH

Bk
BERUEL 0.006(-0.061~0.073) 0.860 0.005(-0.062~0.072) 0.882 0.005(-0.062~0.072) 0.881
NGRS 0.001(-0.048~0.050) 0.979 0.004(-0.045~0.053) 0.884 0.003(-0.046~0.052) 0.910

7
TR ICEL 0.024(-0.069~0.118) 0.607 0.024(-0.069~0.118) 0.613 0.034(-0.059~0.128) 0.470
NGRS 0.053(-0.016~0.122) 0.131 0.053(-0.016~0.122) 0.135 0.039(-0.031~0.109) 0.273

T BEAL LRCIEARIY | B i s SR 2 TEREAY 1 A SEA T A A B TR B 3 TERRY 2 A Sl 1A IE = AN Sl ] BRAMEE A3 S 5] 1]

AR R AR IO G T2 CHK o MR PR Al 5
ML) 2Z 6] 0 B L e 3 2 B E 5T o — 0 [ Jost
PEWFIE K AE 6~17 & R AT 22 R v IR SR AR IS
ISR AR G R T S A RS TR R ARG
i J5 g o] AR R (g5 0 1 3R vy, R A S A1)
Al BEME#BUIN(OR=0.17,95%C1:0.03~0.99)"" . A i
PRI, 2 AR DR AR %) /N A S AR
I % (29.53%) K T N 248 A IR PR {8 1) 2% AR
(38.52%)"" . FEWT AT B R B AL IE AR I8 244
) AR AR 2 2 i a] RE2 IR A ] R R
M TR AR IR ] 55, 28 AR R {3 Xt 5 D AR A
PRYVE N — IR 3 3 247 B % B A9 o, e B
AHCHR DR A 1 1) 1 vh A2 3 AR IR A 2 (9.06% ) i &
TR T AR PR R A2 (20.57%) , 2 R A GEiT
R SL(P<0.01) , 773K 4. (90.48% ) i T AN AR
TR R T A (15.25%) , 2 A G243 L (P<
0.01)"" . {HZWA JLIWWFIE 5 A I & A —
., You &5 " ENXT 7~18 4 J LT A AFIEAT I — T
WA 5 2 R, e R AR DR (g A0 0 % 5 3 L3 T
Geiter el . — IS A 1 %) BRI ST & B, MR FR fedt
5P — 22 A 2 4 I 0 A A RS R S PR R
VAT I, (HZAR XS T 2 4F PN AR 1A 7 IR PR 45 1) 27
A, BEAT B R OR PR A Y T A R AR
0.15 D™ LT3 W J7 24 AR A 2 A 1) — 351 A 51 BF
I8, A e B HR LR A A0 A A R B i A A 5
Wi (R UE o — TR /N A I B AL BRI 5T &
B, A B A A K ) IR OR g e B s 2 i PR 0 9% 55
(P<0.05) ,H 34> A HR LR Agt 45 - F00t 42 il 2% A
R 752 AR (P>0.05)

AR e L A MRS R s R Tk, R
A HR PR g5 %) A0 %6 5 IR Al 0 < ol B A7 A B 35 19 O
A, 0 2 A p R e BRI B o — 00 B PR 5
o, 3T BT 2~13 2 24 2 AR IRl Y R
R, RIE AT ARG s e 7

T A3 MR A A0 vy () A Bl A AR AR, 5 2 R
FbAs e, MRBR R K AR R e e > . Rtk
B A 1 25 5 0T e S 308 A 5 Ao A IR A G 1
JE , DA e MR A A5 23 o HIR 348 4 8 S i AS [

PRREME N AR B SRR AR P AN
SRR AME B 5 e AR R I 4
A IR R A H N LR B 5 R A i B LT e AR
16 HR b/ # BBl 2R AR A B TEGE T 2% 6K . Lin 557
RIAL IEAE AR SERACHRE DB T B T AR
FP SN Sl 8] i, 6~17 2 3T L 38 AR 1 i 14
47 DA L ) 2 B X % it 0 A0 IR AT 3 B A
(B=—1.650;P=0.039) , SR 1M Jai /3 WL ) VE AR
T o SR —T0AL B AT B T R /N A R DR AT 5
IR, AR R A kO SO | RR A ARE 26 18 5 %
ik (OR=0.795; P=0.040)""" . EL A ) F- 3
ACBE i BE T BB B TR B R AR Bl B R 2
J& S AR 2 A SR AR AR R I B 25 X I A
14 E I (OR=0.12,95%C1:0.03~0.49) """, —T5i%t
X7 AR B R 0D 1A T IR PRI 5, e IRLHR %
(4R 2 BE A AL S50 ) T B b 4 58 B2 R AR DGk
(RR=2.41)"",

DIEWF ST AR PR R IR AR 4 5 IR g R ot i 2
[i) P SCBC , LI R g 5 30 R ) DG IR A 25 9 v &
WA, AT g AR it X4 SR 2
J TR, AT B8t T L T /DA R AR A5 1 7 =X
AN WERR , 55 AT I IRTR R e . b v Tk
11 336 #A 2 TR A i 4 A 34.6 % Y AE R
ANFNHR & AL, A 35.8% 124 AL E I AR A
P WA AR, 2T R R PR AR
T, DA 7 AR R[] 2 2

AT I R AN IR R e A1 306 55 A TR it 3
Kead BEAFTE R P VE T (85 AR /A FEE >R AR AL iR
HARTC G T2 M . AR R A AR O 7 =X
T JeE ', 5 e A B, RS A R PR i



- 1626 - FPAERA TR A2 R 2021 4E9 A5 42 %45 9 8] Chin J Epidemiol, September 2021, Vol. 42, No. 9

A, R R IR AR 08 e 6 g TR Bt IR Bk &
T AS Ak, an SR IR 3 4 e R v, A B IR AR AR S
T BEAS T 6 Ty, 53X WA B R AR BRI, W e A
Ak HR b/ A Rt 2R AR A 5 IR Al S KA. X
A [] 22 TR0 il R AR E 5 v oA e AR £ 45 43
55 T AR A MRl £ B2 2R AR 22 [R] Y DG EK

AR el i 7 3T 0 1 R R HR A 448 b 7 FE B L
T AN SE o BERT 10~12 % 25 2R 1Y —T5 N 1) BT 5
IR AR B R R R A
— TR ATLAT BRI 2 B, 7 T ] v /N2 g R AR A
{5 e S 300 PN /D LB R T Vi S O T A ST eF
B TR I AR R A ok 7 AR e 14 K 8 0 0 e
FIAILE AT BRI D R W T o A RS AR e
R BE A S 1R 7L A G T LS o R i R AR AL
55 Jik 4 JE 1 ot 3 i, DT S BB 48 2R S AR 1 ek
AR AR R A X HIR A K B 1 O VR FE T g il
I AR o 7 2 S B, A AR PR A A
FIEE I ORI BEAS S5 R o T B Z YN m 5T A
BEATL X JE S 0 A i IR R A 5 MRl 4 1) G IR
DA BRI L

ARBEIE K B — 242k (11~14 %) 1A St
i) BRSNS E S E) 5 HR K e S 2R K
WE A — TR 1) BFF 5k B, 2 A ST R B T AR ]
A S R 5 2 AR L R T GE T T2 B S AR
WFSE LS IR — B, SR — TR R BT HR a0 % e
B R Z 40 min B IMAE BTG 12~14 2 9] 2
A AR IR Gl K i i AR T R AR
13 % 2 A5 T NA M —T IR, KR A
58] 3552 ST 1) 452 K ) 2 2 2 3 4F Ji R b g 4 2
W BT R B AR R] | 2z A i P AL SRS 1S
B 1R] A AR 25 S50/, T BE SR ARG R & B
I PR R S IR Al B K 1) SC IR I R, 5 2 R A T B AL
Xof FE 3 6 3 K s [) 9 R 56 TE IR B
5 HR A 2 ) 1) G BC

AR AAE R R 55— AR5 i IR O g
B AR DGR Bk B Il 8 2, v] 68 3 fay , 1T ELHR
JA A B SR S R R A E WA, W
BRI UL A DA L3 7 /0 A1 AR O 452 1) v
FE ONELRREE AR 85 T BEDTI R R 14R,
WHEAT K BE T (] A A I AF 5T, ok 5 HIR £ it
XoF L /A7 T A e i MR il 98 4 B ) S

SR R A 1 ek 8 5 B0 R A i) AT DA ek
HeF 0y 2 I (S B0 B RO R BB §E
PRIkt 35 i MRl 398 4 1 PRI 2, SR BBUHE it 2 22 IR

WR A EE AU BRI A
MR A M oo JBE ) PR AP D BR o A ] 2 FE T /)
AR B ARHR DR fE 45 ) R, ZER o mT LR R 4%
TEF MR PR AER, . BR T ISR PRI 105
FOb A R G TR S IR DR R, IR A7 A AR £
filt s A Hh b AT B N2 B

FISMR ARSI A IR 21 ih

2 % x #t

[1] Morgan IG, Ohno-Matsui K, Saw SM. Myopia[]]. Lancet,
2012, 379(9827): 1739-1748. DOI: 10.1016/S0140-6736
(12)60272-4.

[2] Pan CW, Ramamurthy D, Saw SM. Worldwide prevalence
and risk factors for myopia[J]. Ophthalmic Physiol Opt,
2012,32(1):3-16.D0I1:10.1111/j.1475-1313.2011.00884.x.

[3] Holden BA, Fricke TR, Wilson DA, et al. Global prevalence
of myopia and high myopia and temporal trends from
2000 through 2050[]]. Ophthalmology, 2016, 123(5):
1036-1042.D0I:10.1016/j.0phtha.2016.01.006.

[4]  Flitcroft DI, He MG, Jonas JB, et al. IMI-defining and
classifying myopia:a proposed set of standards for clinical
and epidemiologic studies[]]. Invest Ophthalmol Vis Sci,
2019, 60(3):M20-30.DOI:10.1167 /iovs.18-25957.

[5] Hou W, Norton TT, Hyman L, et al. Axial elongation in
myopic children and its association with myopia
progression in the correction of myopia evaluation trial
[J]. Eye Contact Lens, 2018, 44(4):248-259. D0I1:10.1097/
ICL.0000000000000505.

[6] Ikuno Y. Overview of the complications of high myopia[]].
Retina, 2017, 37(12): 2347-2351. DOI: 10.1097/IAE.
0000000000001489.

[71  BRzasR, /AR, B0k, 45 . B 2R 7 3 ML IO R AR SCHikF

720, P EE ALK, 2011, 52(16):1413-1416. D01:10.13288/
j-11-2166/r.2011.16.020.
Chen JR, Lu Y], Huang Y, et al. Literature study on the
regularity of acupoints selection for the treatment of
myopial]]. ] Tradit Chin Med, 2011, 52(16): 1413-1416.
DOI:10.13288/j.11-2166/r.2011.16.020.

[8] Field T. Complementary and alternative therapies
research[M]. Washington, DC: American Psychological
Association, 2009:23-42.

[9] Lin Z, Vasudevan B, Jhanji V, et al. Eye exercises of
acupoints: their impact on refractive error and visual
symptoms in Chinese wurban children[J]]. BMC
Complement Altern Med, 2013, 13: 306. DOI: 10.1186/
1472-6882-13-306.

[10] Lin Z, Vasudevan B, Fang S], et al. Eye exercises of
acupoints:their impact on myopia and visual symptoms in
Chinese rural children[J]. BMC Complement Altern Med,
2016, 16:349.D01:10.1186/s12906-016-1289-4.

[11] P, WS, FR2F, 4. FRE T X b /A 22 T LR
I 1 0 B PR3 A B )] Th AR R 2 2k i, 2013, 93(13):
999-1002. DOI:10.3760/cma.j.issn.0376-2491.2013.13.012.
Xie HL, Xie ZK, Zhou F, et al. Myopia prevalence and
influencing factor analysis of primary and middle school
students in our country[J]. Natl Med J China, 2013, 93(13):
999-1002. DOI:10.3760/cma.j.issn.0376-2491.2013.13.012.



PRI AR 2021 4E9 A5 42 455 9 ) Chin J Epidemiol, September 2021, Vol. 42, No. 9 - 1627

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

B, T3itR, skFAR, 55 612 /N AR SRR (1 A TR 2%
WA ] L BE 25 24 7K, 2004, 21(6): 543-545. DOI:
10.3969/j.issn.1671-4008.2004.06.058.

Zhong P, Wang KH, Zhang CH, et al. The epidemiological
investigation of myopia in junior students[J]. Pract ] Med
Pharm, 2004, 21(6): 543-545. DOI: 10.3969/j.issn. 1671-
4008.2004.06.058.

Kang MT, Li SM, Peng XX, et al. Chinese eye exercises and
myopia development in school age children: a nested
case-control study[]]. Sci Rep, 2016, 6: 28531. DOI: 10.
1038/srep28531.

SRAPK, R . 25 > 25 B IR AR AR RO A S0 )], T AR
%, 2006, 20(5):501-503. DOI:10.3969/j.issn.1001-7062.
2006.05.024.

Zhang DL, Tang H. Study on the effect of attitude to Eye
Exercise on vision[J]. Chin ] Sch Doct, 2006, 20(5):
501-503.D0I:10.3969/j.issn.1001-7062.2006.05.024.
Wong HB, Machin D, Tan SB, et al. Ocular component
growth curves among Singaporean children with different
refractive error status[J]. Invest Ophthalmol Vis Sci, 2010,
51(3):1341-1347.D0I1:10.1167 /iovs.09-3431.

XHAR, W, S22, A5 rprg A AR IR 0 K S i)
F A ()], AR WP I 2, 2010, 37(16): 3047-3048,
3051.

Liu CJ, Wang ], Guo HL, et al. A survey on prevalence of
myopia and its influential factors in middle school
students[]]. Mod Prev Med, 2010, 37(16): 3047-3048,
3051.

Rk MR AR B ih b 2 A U WL IR B AR LR )] ]
BiEE, 1991, 5(4):43-44.

Suo LY. Observation on the effect of eye exercises on
prevention and treatment of myopia in middle school
students[]J]. Chin J Sch Doct, 1991, 5(4):43-44.

You QS, Wu LJ, Duan JL, et al. Factors associated with
myopia in school children in China:the Beijing childhood
eye study[]]. PLoS One, 2012, 7(12): e52668. DOI:
10.1371/journal.pone.0052668.

Wang H, Qian YW, Congdon N, et al. Effect of Chinese eye
exercises on change in visual acuity and eyeglasses wear
among school-aged children in rural China:a propensity-
score-matched cohort study[]]. BMC Complement Med
Ther, 2020, 20(1):82. D0I:10.1186/s12906-020-2878-9.
TR, A0, SRAAR, S5 RS 0 MR R A A )
eI T YR [)]. e 5 R B2, 2020, 11(12):30-34.
DOI:10.19787/j.issn.1008-1879.2020.12.012.

Zhao MH, Yang H, Hu SL, et al. The effect of regulating eye
exercises in traditional Chinese medicine on improving
vision of 4-grade-students[]]. Chin Manipul Rehabil Med,
2020, 11(12): 30-34. DOI: 10.19787/j. issn. 1008-1879.
2020.12.012.

EIORE, BRI AR LB IR Bl A A C IR R ).
FPAE IR L2 S Rl # 24 35, 2015, 17(6):335-340. DOL:
10.3760/cma.j.issn.1674-845X.2015.06.005.

Wang XH, Qu XM. An analysis of relevant factors affecting
axial length growth in teenagers and children[J]. Chin ]
Optom Ophthalmol Vis Sci, 2015, 17(6): 335-340. DOI:

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

(32]

10.3760/cma.j.issn.1674-845X.2015.06.005.

Wang DC, Ding XH, Liu B, et al. Longitudinal changes of
axial length and height are associated and concomitant in
children[J]. Invest Ophthalmol Vis Sci, 2011, 52(11):
7949-7953.D01:10.1167 /iovs.11-7684.

Miglior S, Brigatti L, Velati P, et al. Relationship between
morphometric optic disc parameters, sex and axial length
[J]]. Curr Eye Res, 1994, 13(2): 119-124. DOI: 10.3109/
02713689409042406.

X, T EERE, BN, 45 . T /N AR IR AR (@ AT
AR & 547 R o ] b B 2= B A, 2012, 33(3):
270-272.D01:10.16835/j.cnki.1000-9817.2012.03.009.
Zhao R, He XG, Zhu JF, et al. Beliefs and behavior related to
Chinese students' eye exercises among primary and
secondary school teachers and students in Shanghai[]].
Chin J Sch Health, 2012, 33(3):270-272. DOI:10.16835/j.
cnki.1000-9817.2012.03.009.

EREE, A R AR T A AR EERIAT S Y
# 5y Hr )], 4 Bk P, 2011, 9(25): 2257-2258. DOI:
10.3969/j.issn.1674-4748.2011.25.001.

Wang XX, Wang J]. Investigation and analysis on health
care knowledge, attitude and behavior of university
students for myopia[]]. Chin Gen Practice Nurs, 2011, 9(25):
2257-2258.D01:10.3969/j.issn.1674-4748.2011.25.001.
Zadnik K, Mutti DO, Adams A]. The repeatability of
measurement of the ocular components][]].
Ophthalmol Vis Sci, 1992, 33(7):2325-2333.
Fujiwara M, Hasebe S, Nakanishi R, et al. Seasonal

Invest

variation in myopia progression and axial elongation: an
evaluation of Japanese children participating in a myopia
control trial[]]. Jpn ] Ophthalmol, 2012, 56(4): 401-406.
DOI:10.1007/5s10384-012-0148-1.

Li SM, Kang MT, Peng XX, et al. Efficacy of Chinese eye
exercises on reducing accommodative lag in school-aged
children:a randomized controlled trial[]J]. PLoS One, 2015,
10(3):e0117552. DOI:10.1371/journal.pone.0117552.

An YS, Moon SK, Min IK, et al. Changes in regional
cerebral blood flow and glucose metabolism following
electroacupuncture at LI 4 and LI 11 in normal volunteers
[J]. ] Altern Complement Med, 2009, 15(10): 1075-1081.
DOI:10.1089/acm.2009.0257.

Ma YY, Zou HD, Lin SL, et al. Cohort study with 4-year
follow-up of myopia and refractive parameters in primary
schoolchildren in Baoshan district, Shanghai[]]. Clin Exp
Ophthalmol, 2018, 46(8): 861-872. DOI: 10.1111/ceo.
13195.

Jin JX, Hua W], Jiang X, et al. Effect of outdoor activity on
myopia onset and progression in school-aged children in
northeast China: the Sujiatun eye care study[J]. BMC
Ophthalmol, 2015, 15:73. D01:10.1186/s12886-015-0052-9.
Hepsen IF, Evereklioglu C, Bayramlar H. The effect of
reading and near-work on the development of myopia in
emmetropic boys: a prospective, controlled, three-year
follow-up study([]J]. Vis Res, 2001, 41(19):2511-2520. DOI:
10.1016/s0042-6989(01)00135-3.



