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Abstract

e Myopia is a common ocular disorder. In recent years,
the incidence of myopia presents an increasing trend year
by year. Patients with high myopia are at an increased risk
for severe visual impairment. The economic and societal
impacts of complication associated with myopia are
enormous. Therefore, it is essential and imminent for
implementing effective myopia control strategies. The
results of the current study suggest that uncontrolled axial
elongation produced by periphral hyperopic defocus could
be one of the possible mechanisms for myopia
development, multiple strategies especially optical
defocus technology based on this are increasingly
becoming part of the mainstream clinical practice in
myopia management. This article reviews the principle of
optical defocus on myopia control, experimental research
on defocus myopia animals, and the latest clinical
applications of different optical defocus technologies on
myopia control, summarizes the clinical research results
of myopia control using progressive addition spectacle
lenses, peripheral defocus spectacle lenses, defocus
incorporated multiple segments spectacle lenses,
orthokeratology contact lenses and multifocal soft contact
lenses. It is proposed to provide a new option for the
treatment plan to delay the progression of myopia.

e KEYWORDS : myopia; optical defocus; lenses; contact
lens; myopia control

Citation; Chen N, Xue JS, Cai JH, et al. Slowing the progression
of myopia with the optical defocus strategies. Guoji Yanke Zazhi( Int
Eye Sci) 2022;22(2) :260-264

0317

R L B A 4 T SR B N — A E KA 3R T A )
BUEF] 2010 4F, 2B A 19.5 {2 N EE M, Wit 5] 2050
iR 47, 6 40\%{5&%,,\ RZA 9.38 fZ NI If E&
T ATRE N L TR % R A [ G R L EE
/'\Edﬂ%iﬂt}} ﬁaﬂﬂfﬁﬁ“{tﬂ%utﬂétfﬁi,ﬁ
4iit,2018 4Tk L T AM4E BT R B 3853.6% 77
T3 2050 4F ,UT LAY KR R AG A F) 84% Y IEALLG A
MTH T AR A 35 i B PR e, L3 0 B 2 A i R B A R A
it T B0 ) P R K T AR Y B A HR RO &
GE AN B AR ] K A i 2 IR R A E A B s B 4
R A AL BRGSO 73k BRI S A A B 45 T AR
NGz A, T LSS T e R O ik A
ST AL K R /D A R RE I &



Int Eye Sci, Vol.22, No.2 Feb. 2022 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email.1J0.2000@163.com

VAR 22 F AR AT LAY & 2 2 LRI AT T K i
ST, 20400 55 56 Rl R 3 56 A1 7 o] 3 08 oo 65 5 6 2 2
R EZFZE YRR T e B s A TR R
R A J i T (B O S ) S S 3 IR Al A K M T AT fE AR
PEVT A R 5 24 A% S T 0 108 B N T MRS 20 400 9 S i o
(BT Es A2 ) B, HR Sl A A K 32 20 B 4, i mT e T
IERLR KR T I R VF 2 B 7R U8 5% 3 R )
SeaprE SRA T AT AR SO B AR s A R B
B AEMEIL BB SIS IE AN [R]DG2R B AR B AR PR 3T A AY
Il R IO FH 45 224 D7 T A T 283, 300k 2 8 A s Tl 0 AR 4
E— 2 58 SR 1) JEL
1 S A T AR Y R IR

IR SRR 0 52 2%, 2 AT 52 A TR 9 52 18
H AT A2 B S O D 2 B A i A8 A R T RE I S
T I 5 3 25 2 0] 5 | REC A D) g AR, 32 7 3 B R 1Y)
AU T A IRERi NN T A S A o 3 e 00 S oA
TS, L DO T A S8R ) S R B D O sl LB AL il A
ik 4 REARAZ AL, HRBR AT 9 s MR Bl 1 A4 K ARl 2 ik 4% A
JEERE AR B AR 8 . 1984 4F Nathan %68 & 3W | 44
A OB A T S R AR R B I IR A SR S
HATA X AL B R AR T L AT, A5 2
& IEBREE A s U Ik B A | 5 R ik 4 I AE J5 | ok
T R g 24 0 5 G BR B T 7 S s 0 8 A, 5 | ik 4% P A
AT G R TR ST T A 1% IR BR & A= AR 4k
ol 4L X A5 B O 1) A st A i RR B PR 2 R IE AR R

TESHY) LB IS & B, AR e IR BR ) A K 2 v £
Sl Zha " B T L AT DA 2 M O Sk A R
7S AV B SE5 5 LA XS IR 3R 9 A K PR SE R PR, JL )
AT FEBE S 5 5 B R Rl e B 1 4 A LR & 5 A
FH, DT AT 86 S R0 B 1 30, Zhong 251 4, % B0 160 i85 XA
21 N G 2 40 A 905 4 TR Oy 0T 00 S el e 00 S R
KA . Arumugam 2513 e 45 1R ) A T 300 A
J ok T E AR AR B S 56 2 W A 7 4 A O R ) R S
FEEE IR, felr, Al fiTam A SE A A RE TR Ol
JEXT RS Y v e G & B AT R, A A
BEES AT DL S e 5 6 & T, i O 19 8
55 X TR FT 45 SR 00, TGI8 e 38 1 O T Ml 2 B P (11
Z RN PO D i 2w ) RO AR R i
P AR T A B U AR B9 s e P A A A R 5 24 )R]
15 v R I A AR B RS B B AR A S i SR
fFEfes = Srhdedhm K FEE LR F ",

N IR T 32 08 O B8 et bR 2 5 30 R 22 T A 9 22— ELLA
SKHRITE B AT ST 10 S5 A5, 1971 4E A 2 3538 1 % &
A7 B3 T 00 I 5 e YR 25 Y WL, o R0 0 0 ) 4k -
HF e AR A5 1 AT BT R AT B A R L i AR B 4
AR UL & B, 3T AU A N HIR 10 08 A 5 Ak A b AR
AR TR I s AR e AR R AR Kk B R R AT DL TR
R A 1) K PR AR Ak I B M JeE DR A8 TE R B 4 CHR

i J 5 T B () A B AR U R A R S A & IR il
Tk 2 JEC L R O A /IR L AT G 0 27 7 LAY XL ) AR
f£1°1 2020 4F Delshad 251 i 52 56 ¢ B, i 4 IR 7 2
5 TR IS 10 T80 P9 RERS B ) 10 B AR R 5, TR Tk
D I RERSORY | TT — E AR b e R Al g R AR £
Ti] K B ST A 2 el R o 10 4 e T o 0 A e R R
RS TT7E 2255 28 AR 08, A HIR X 3T R 2 A 1 S 7 e

XoFFZC A i R ) S N TR A R b R B P T 0 400 R
B FE RS i G B RTIR 3R A K A T 5 AT e Sy i A4 o
PULH R IRE

2RFEEEHIEMMNIEMAR

MREK LSRN TSN, &R & AR P Fh E k]
TR B A= K B B T T A SRR R T A X B
Yol (SR AN ) AT 38 L e ) 505 5 AR R, Rl aE
a3 A B A 2 A Y IR B 7 A A M B R, O AT TR
THER T8 92 ) 35 80 2 88 £ R 5 M AR IE H ik
U ARG A A ol AR B A Ty X i S B A R R A
ANBEIE MRS, DA 35 &G A, BIJE 58 31 25 1 3 AR (form
deprivation myopia, FDM ) B4 i DATE S W90 5 i T ) i
HH, 1984 4F Nathan 55" % B (1 88 ki MR AL ——45 A
P (lens induced myopia, LIM ) , 35 223 1 B 2 11
BREE R R B S R R0 L FS 5, a2 T a2 R Al A A 1 4
Ko BRSO 5 b A A5 s P | AR R i e
ERMAPBECTAR ANREFARE T,

R R XT HIR B AT R SRR g AR 5 LT AT e B T
FDM (¥ 52, B ] 17 375 455 5 G 0 2 3 BHL 1k DR o 4 35
SRR S A 5T 45 IR SE 5 R ASAT K
WRAPEDL S PT 582 5 98 57 IR 19 A4 K R0 IE ALkt
SEG E IR S SIS FDM A HE 7 K G T Y
T R A T R T A AT AE A R R AR L 22450 1k
AP B AR K A B S T AR 3 0 IR KA B I AR
MEsE A B SR F P L A . L ZE 0 I Ol 0 2
TE 3 B AR BB AOK a3 7E 8 ~ 10 % HY BLA I R
HCHEALE  fRARR S AR AR N, S56 2550 W)
T AE AR BR K B A RE A, A RSN SRR R
JE I LE — B BE L, Rk R iEgg IR E &
IEAA AT e L g 7

H A5 9815 ML A 5C B B 5 348 1 TG B ff = BXOR b
1 2 6T i /> IR BB B A R AR 2B K B S 25 AL
TSR AT DA i K26 Ty AR R ) O R R F
A B4 IR A v L Lk IR R A S ARl DR T
WU IR B A 28U RS A C A S B0 R W] 2 B AR T AT AL
PATHRBR A AR RN E R & 7, s A — S 1 ol
WMFBOE AL, 1988 4F Schaeffel 55 F YIE B @
b TR A KGR T L %) XS R AT L AH I kb BT e i
A AR X IR T AL A Y A RS AT R
IRAS A Gl PR e w2 . B R A Y S DB AR k3
RIS 4 XS (=10~ +20D) ; AR (=5~ +5D) 5 i
(—2~+8D);éﬂi§ﬁ(—8~ +5D);H§<E‘£‘Eh(—4~ +4D) ;/J\EE{‘
(-30~+5D) ; Bkt (-8~+8D) """,

V22 S0 3R WY AN [R) 4 b e s et vy BRI R LA A (I s
T 1 25 S5 1 A P 1) IR G 3 i ] 2 00 0 K 1 ) Jee D1 B
IRIIBE R AMESE T B A ML L, ZiE 2 R
SN L AH )R FE E SRR T A R BE R L A2 ol g [
WIAE AT Y S 6 FE 1) 25 S s2 e, sz BE AL H bR s
G RE 1 A PR 22 S 0 2 56 M 22 S (AR sl W B SR TE
P Yt 52 R 1) 8 e AT B 2 1 I Y 1R U S R 1) g
F) BORER 5 B B 056 A7 o0 R T B I A R R
Rl ELA S5 1 W 52 1% 8l %o 67 3 45 A M TR LG T 3%
BER s RS R T AR AR A HEAT 10 8 5 4 A Fn
LI FEE A 35 102 T BB 43 T BUBE A AR £ 5 R A O — 3L
PR BRI B A A S B A MR DY R 1

261



EfRIRRIZRE 2022F 28 £2% F28
815 :029- 82245172 85263940

http://ies.ijo.cn
BB F{5%8:1J0.2000@ 163.com

A P Bl S P PR S B AN 237 A L T RN T Bk A
FAY e D' B L e P R (R, AT S SRS /N BRI R
KW RAMEEAS 2 53 T ' B AR A AR /N 2 A AR
b, Forp iy BARBLE A o 2t

IR Z S0 2 W 3 sk B R B O S AR AT UL
UARIRERAGAE R, R HATIR B A 208 1 IE 4 R AR
A DAHEA T8 R AME: RSl HD G SRR AE AR L B 1Y
TR AT S 0T I S DG RE 2 1 IS SE R sh AR AR Y 28
AR ok Bl SR SR A 5 45 ) L2 R /0 AT T PR R R A O
SRTT RSB AL TR 2R A
IXFEERFEMAIEKE A

FH T4 30 A0 D2 T S it A AR A Iy s, 4
F- Tl e i S B R AR I A A SR AR B LA BB HE AR IR
% ( single vision lenses,SVLs) %7 1E JL# /D 4F VT Ml i Ry
i, (R S8 45 GE A3 A e T 30 0 AZATS SR 25 7 A A0
FE S 7, NHR R ARSI i i 0 45, 7T % A HR Bty /) A 7 1k A
K, H SVLs AR REME] 5 HR Bk A 2 1w ol — 20, 308
TR IR B S A IR AR & R, AR
b A AL B9 AH X JE i1 JE O BE ( relative  peripheral
refraction, RPR ) IREIR T &£ SiE MR CR T A
SR i T O~ W =R | o e = S 7oA A OF ) L7/ B
Xof HR G A A TR A CRIF R TR, B G X K | 5
FEPE T LA 5T A 48R H Wk 5, 4 3 35 B i e ok
Pt T Lt e
31 it ERE Wit £ IR B (progressive addition
lenses , PALs) M5 8 2 55 b i B2 B0 I 31T 348 37 ik
A A RATE A AN (] 7 B SO A AT DT 8 B
T RS 435 1 A D R e R S A ) H T, PALs 1]
B A B AR U R b R R R S A Y )L B i
Pk 0 B 22 . A4S T SVLs, PALs Al ZEZE 11% ~
21% AL IT TR R > WF5E K PR, U0 ) L3 T s 4
MEES, BT IR AN 2 AT B R R R A 1 R IR
HIREC , PR TR 9 AN /2 HLP) iR 54 B S AR Y JL L3 PALs
3a JE AN HELE 055D AT J&] 0, 0T WL B 45 TR 11
IRAR 23K, B 7 oy IE = B 18 22, n 168 v [ A
MR 2B 5 R e G EE R3S N 34 70 . Satoshi Hasebe
SEPV AT TR PALs BRI+ 1.5D Y IEBRAk PALs 7T LA
fifi L3 T AL G B I HE 2R 20% (0.27D) B AT RLAEANAE
la N, H 5 AR BEINAY H AL PALs ORISR,

A ARG PALs ()3T BE, PALs AHX LT LLAM S
R R LU, T T R B A AE P Bt R e
T T L (BB 5T 45 SR AR AE R Y
PALs 74 27 )L 5 /> 4 3 A0 1F J 7 TH A7 7E — 5 1Y )
FRAE
B2 FAMBEEERRE BN EELREAR
“HA R B B (MyoVision, Carl Zeiss ) W FH J& 1 40 77 4 6
FAR BB AR AE P R AR S 20 A0 R0 RSy, — S0l R
I & B MyoVision B2 A nDKE JL BT 0LF- 4080 2% 30%
Tm7E Sankaridurg 421319 ,210 44 6~ 16 % )L 75 B 2
Carl Zeiss Vision 22 7] = A [\ 15 11 04 98 20 J&] 121 376 40 25 £
B R S SVLs X LE R SECH SVLs HACR Y
ARG LEEAR L, AEXTFRIZ T4 JR 120 25 AR HE AR IR A% s Hh 4
NS (1a JEATPLAEZE 0.25D) H 4L 1a 93T R0 F 2
TR FEES, A —W I 2a (1) 2 Hr0 AL IR
L5 R W] BT MyoVision 55 7 4 2a J& S8 208K 11 J Y6 B |

262

AR B A8 Ak 5 C 8 SVLs ZH AR L TG i 35 25 ) axuk
I B, MyoVision 5% J 7E 3T W0 4 il 77 7 114 %50 2% il i
—%,

JE 1 B R HE AR AR 1 B A e AN 5 H R SVILs o2
), L B AR PR b F A T A ) — A 3
ARERAS 2R AR Sk AL, F LG = A 0 1 0 i 22 1T 5 i A O AT BT 1Y)
TR OB 0 7T 5 W ) 20 40 TR B ) s TR 1) 95 4 o 30 4
BRI 1 s A ME AR R A 75 A Ak s i L S A
e o | 3
S3IZHIEMBEERRE B MmN iRy
( MyoSmart, HOYA ) J8 FR N 2 & 1F 8] ) 2% B £ (defocus
incorporated multiple segments, DIMS) B s et SR g
TR e e R 208 MiB B A G S R,
SR AR K SE ST AL in . DIMS B8 R nl e A8 3 L
T [ AE X 1 S RE 75 T S N TR0 400 i 2 R X R 1
JEV A A i EL v B A A R S T R AR A
L BT R DR v e R A R 0 RV DIMS 45 A 4 v
2 13% 1) )L JE GBS K> 1D, {H0 i % 22 A9 900 2 A2
VE RIS M 1462755 1F , DIMS 85 F 20 1Y )L 38 3 90 i3 e 2
18 529% , MRl 3T K98 /0 62% , M It SVLs 4H 7.4% 14 L3,
DIMS 45 F2H 21.5% 19 L8 2a I ICHEE ™ . DIMS 4
Rl & RSO B 22 el e S L 2 B A I BRTE 25 I
ORI JEE AR T ] 32 ot DY B AR TR 56, 5 A7 B S 1 3 320 3 R
BAE I DIMS B3 F 7 J 321 40 190 A7 200 A 3T 00 5 A0 e g i
b DT ) 555 L S A A

WAL, 7 — Mot B R A BT (Stellest,
ESSILOR) fifi Fi & B 4 Bk 1 3% 5 85 ( highly aspherical
lenslets, HAL) #% i1, i i3 11 18 1021 A~ RIE (1 [].0 3R HES)
BIAEER T OB B , (6 LRI B 38 £5 1 6 oY, 78 40 190
HIT 5 7= A ek 2 I 34 K ()45 55 DX 38, DA e 2 ik 9 30 AR 37
JERIVER 0 IR BE R R 27 B T R A B2 e i 5 A BA
I IR 5645 L 2 W O 3k HAL 4% F i L3 5 R0 SVL 19
JLEH L, 3 & B8 28 67% (0.53D) , HR Al 44 | % 2%
64% (0.23mm) ™" AbATI0E i MER AR £ 5 B AR T
Rz e XL Eh B (0 A 3 S i & B, 5 B BR T (A
HIE ST B AR B R M EE , B HAL B[R]0 30 X6 e 3 3
BRZE R g 0% b R B 5 i B /N

E, E AT E P M 22 0 0 B AR 8 R s L T
AR IIE 7 B B TR A B8 0, n b R R B A B[R] K, DL
IR e AR 2% PR 2R 10 T3, 38 75 B 22 1R I R R 1R
T HAE 22 50T A0 8 TP A S
3.4 APEEBMIE A IR TE 55 RN RR iR 300 TLART 15 1 0 A
AR AR, B 32 2 R i B R B O IR, B R AE
2005 4F, Cho 273l i WL ZE Be £ 5 9B 2 8% )2 SVLs 1 35
B 7~12 % JLEE 2a J5 897284k, B UK Kk 30 I H A PR O B
L Y R B K (0.29mm ) U R SVLs 4 L #
(0.54mm) [y —2 | B F8 A s TR J3E (16 K7 338 im 7 AR K R
FERAN T IX— 225 A A K E P R L AT
NI PRI BB 9 K B, 53 SVLs Bl B Al o 0P £ i
FEAAE Y A8 AR EL , A TS A58 1 3 092 S UK SEAE 32% ~
55% T4 IR SR E TR R, A IR YE I A T LUK T A
L IR Bl S5 AR 43% ~ 639% " i 3 £ 8 98 9 B
Je oL S IR S 58 2 B A9 1, A 5 B A I SR %o
JE 0 6B ST A, H S FEsE A o e Bl s
F AR R AR B, R A0 B A B AR IR S U B 2 ik



Int Eye Sci, Vol.22, No.2 Feb. 2022 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email.1J0.2000@163.com

AR ETAL0] i L R AR A B ) A RV 4 o G R Y
B R 2 AR R A5 O 3 I L AR R AT Y L
JE 20 30 A A RO, 4 T 8 AT R TR R

SR, AR R SEIE B2 75 ] LAASS & %o bl i) S0 e G

MUBATAEAE G, Queirds 25 (Y IF ST 2 I, Fo 3 £ 1 28
JEBE 1mo J& , 76 SN RN AN 25° A 0 75 X6 FR 04 30 40 2 4
A, AR A 0 A B B s S AN R PR 1) S i 3 AR
BN Kang 2 BYBIFSE & B I IBIE 559697 3mo J5 H
A AEIK T 2 S AR T v b 30 B S 7 ] 0 3 A e '
HARFE R, A BESIEE S RPR A2 AR AT fE &
F AL ) 3T e/ T Y, N SR SR B A R SR
BEAE JRI 305 | 1) e e 30 A0 2 £ 5 e el A 1 e DG 2
A,
S S EARERBEAME  POME A BBl BE (soft
contact lens,SCL) JUHZHLAE &5 SCL 275l i o0 ik e —
FLUURAFAE AL, U Kwok 2510 44 L AF i 3T 00 A 3 0%
I PR A SCL, & BAATT Y Ji) 120 40 o J5 Ak - 3 A0 A R
A, H BeHE I SCL W RE A B T A i aE A Y kR H
Wildsoet 457 5T 15 HAH S A 4538 , 32 53 B0 48 45 SCL
AT L A E . B Kang %67 38 3 243K
ZFE i SCL & PR L fE A J8) 0 A0 I R 52 300 30 00 25 4 ) R
A AR AR A 5 5 SURCAE 22 £ i SCL 42 ALY
R E L RRIR T 2 45 5 SCL AT LLSE SE R A I 8 T
TRIT DX, (A5 A AT T B Sk DA T A 4550 e % 3 A0 1
JREY KR T I R B S S AR HE SRR B, £ £ 4 SCL
TR i B AR I SE B R, JF FLEC#R SCL 1Y 4
s e — 2%

Z 4 SCL #5300 AR [ A 2 7R 5% i R 1 2
SRR, PRI T Y 2 P B A T (] ek S R A it n 7
AERT JE 20 A0 DX B L AR A T ik 9 R iy 24 1) ofl) 33 4B
SRR . BRIER 22 RIS R 25 2 K28 Z 6 SCL 1Y
[ FRAE, X SR 22 Tl BB A B T £ & SCL 3T I il 3%
JE L HRTSET s i A A0 1 R A BIF 5 R ER X 22 4R T

SCL O R 1Sk B T
L4 H SCL BB B 22 i FH T 4 il L 3 30 A0 ) 3k

&, [ B L 5% 2 > (International Myopia Institute , IMI)
MR REAS T IASCF I ESE T 2011 ~ 2016 4F % % 1Y IR 55 0F
FRLE AR W, i £ £ 4 SCL T s 3 A0 R
38.0% , R AE I/ 37.9% 7> | B ilt , 2R WO 32 25 )
ORI MiSight 85 Fr 783 AL ) 5 10 A 4% T LB A 3L
SR Chamberlain AR 1] MiSight B T ALY 3a Bifi
HILIG R0 25 5 26 B, B 88 MiSight %% F 19 L 3 5 il 3%

59%(0.73D) , HRAHIE K SELE 529% (0.32mm) , [A].0FR T
B 22 £ SCL FL it T 245 SCL Xof HR Al i) 2B K 42 1 3%
LT AT U ' B4 RSO AL

Il RIS 7 nl LA 28 £ £ SCL L RPR AYZEfL X%
TR R B TR AE S0, Wildsoet 2517 AR BIF 5% 26 B .00 30°
40° TN 40° Fy AF X6 JE] 120 37 40 Y6 B 45 30 Witk 8 =22 [e) A7
T G AR DG ; Pauné 45 AORIFSY & PREL £ £ SCL 25—
AE PN, BN 30° FIFHIN 30° A9 RPR 5 HIRHl1 1 2 Y 007 i 35
I, Pauné %8 R BRI £ 45 SCL 5 5 B 1% 22 1 3
TINCRTR ot J 320 378 00 285 5 ik /L, 1 ) 3k TP R G 25 000 7T i
bW kil U N R e N

B2 H AT R s R i A b A A B 14 I

PRAIFSEAE A | BT ) et J] 37 g 8 0 P o T4 fh 55 5
M T R 42 & FR BIL 1) 5 R i PRATT 58 ke it — 25 T B
4 BEMRE

UL EL A A R — A R A 4t T A= (Rt A ) By
FETAES R TBUN MR Z E AL, e )L Bk JE aL
e HE A AIL LA AR AT 5 A 7 AL R P DRI, 3¢ 47 i 0 40
A EE HAR, B, st anfe 48 BT AL s fi JL B80T SR BEIR IR
A O IR AR AT 55 T R R R
il TR A S, V22 D G A A R D277 i T ot 2 A
RT3 B AR HE SRR A5 22 i L g A HE AR A5 | 2 28
W45 M 22 A RV AR I b e A 21 1 )2 B 0 T, R MR
TR R A A I OR L3 ™ ) O T 58 R R
SR, X ML B 42 38R AL i 15 23— 22
B, 67 B SR BRI T T W A 1R 22 S BRI A0 A 10
SRR RN BT ZE— 2D W5
Sk
1 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
2 Du R, Xie S, Igarashi—Yokoi T, et al. Continued increase of axial
length and its risk factors in adults with high myopia. JAMA Ophthalmol
2021;139(10) :1096-1103
3 Dolgin E. The myopia boom. Nature 2015;519(7543) :276-278
4 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
5 Benavente —Perez A, Nour A, Troilo D. The effect of simultaneous
negative and positive defocus on eye growth and development of refractive
state in marmosets. Invest Ophthalmol Vis Sci 2012;53(10) :6479-6487
6 Arumugam B, Hung LF, To CH, et al. The effects of simultaneous dual
focus lenses on refractive development in infant monkeys. Invest
Ophthalmol Vis Sci 2014;55(11) .7423-7432
7 Wildsoet CF, Chia A, Cho P, et al. IMI - interventions myopia
institute; interventions for controlling myopia onset and progression
report. Invest Ophthalmol Vis Sci 2019;60(3) :M106-M131
8 Nathan J, Crewther SG, Crewther DP, et al. Effects of retinal image
degradation on ocular growth in cats. Invest Ophthalmol Vis Sci 1984 ;25
(11):1300-1306
9 Zhu X, Park TW, Winawer J, et al. In a matter of minutes, the eye
can know which way to grow. Invest Ophthalmol Vis Sci 2005546 (7) :
2238-2241
10 Zhu X. Temporal integration of visual signals in lens compensation (a
review). Exp Eye Res 2013;114.69-76
11 Zhong X, Ge J, Smith EL, et al. Image defocus modulates activity of
bipolar and amacrine cells in macaque retina. Invest Ophthalmol Vis Sci
2004;45(7) :2065-2074
12 Arumugam B, Hung LF, To CH, et al. The effects of the relative
strength of simultaneous competing defocus signals on emmetropization in
infant rhesus monkeys. Invest Ophthalmol Vis Sei 2016; 57 (110)
3949-3960
13 Smith i EL, Arumugam B, Hung LF, et al. Eccentricity—dependent
effects of simultaneous competing defocus on emmetropization in infant
rhesus monkeys. Vision Res 2020;177.32-40
14 Hoogerheide J, Rempt F, Hoogenboom WP. Acquired myopia in
young pilots. Ophthalmologica 1971;163(4) ;209-215
15 Read SA, Collins MJ, Sander BP. Human optical axial length and
defocus. Invest Ophthalmol Vis Sci 2010;51(12) :6262-6269
16 Delshad S, Collins MJ, Read SA, et al. The time course of the onset

263



EiRRRIZE 2022F 28 2% F28H
B335 : 029- 82245172 85263940

http://ies.ijo.cn
BB F{5%8:1J0.2000@ 163.com

and recovery of axial length changes in response to imposed defocus. Sci
Rep 2020;10( 1) .8322

17 Troilo D, Smith EL, Nickla DL, et al. IMI - report on experimental
models of emmetropization and myopia. Invest Ophthalmol Vis Sci 2019;
60(3) :M31-M88

18 Summers JA, Schaeffel F, Marcos S, et al. Functional integration of
eye tissues and refractive eye development: Mechanisms and pathways.
Exp Eye Res 2021;209:108693

19 Zhu X, McBrien NA, Smith EL, et al. Eyes in Various species can
shorten to compensate for myopic defocus. Invest Ophthalmol Vis Sci
2013;54(4) .2634

20 RAEE, VAR, A, 45, c—Fos M TEILHL B8 FE PEIL WL )y HE Vi
TERLEE B rp ik, FPAR SR IRRLR S 2018;36(11) :847-851

21 Schaeffel F, Glasser A, Howland HC. Accommodation, refractive
error and eye growth in chickens. Vision Res 1988;28(5) :639-657

22 Fliteroft DI. The lens paradigm in experimental myopia: oculomotor,
optical and neurophysiological considerations. Ophthalmic Physiol Opt
1999;19(2) :103-111

23 Hartwig A, Charman WN, Radhakrishnan H. Baseline peripheral
refractive error and changes in axial refraction during one year in a young
adult population. J Optom 2016;9(1) ;32-39

24 Phillips JR. Monovision slows juvenile myopia progression unilaterally.
Br J Ophthalmol 2005;89(9) :1196-1200

25 Berntsen DA, Barr CD, Mutti DO, et al. Peripheral defocus and
myopia progression in myopic children randomly assigned to wear single
vision and progressive addition lenses. Invest Ophthalmol Vis Sci 2013 ;54
(8):5761-5770

26 SRIE, XIHESK, ALK, A, P R AR LR KT L A
Xof JE 320 Je D ABOG 43 1 T 2R BRI 5. R ARSI IRBL 2R AR 2017
35(6) :520-525

27 Cho P, Cheung SW, Edwards M. The longitudinal orthokeratology
research in children (LORIC) in Hong Kong: a pilot study on refractive
changes and myopic control. Curr Eye Res 2005;30(1) :71-80

28 Gwiazda J, Hyman L, Hussein M, et al. A randomized clinical trial of
progressive addition lenses versus single vision lenses on the progression
of myopia in children. Invest Ophthalmol Vis Sci 2003 ;44(4) :1492-1500
29 Gwiazda JE, Hyman L, Norton TT,et al. Accommodation and related
risk factors associated with myopia progression and their interaction with
treatment in COMET children. Invest Ophthalmol Vis Sci 2004;45(7) :
2143-2151

30 Yang Z, Lan W, Ge J, et al. The effectiveness of progressive addition
lenses on the progression of myopia in Chinese children. Ophthalmic
Physiol Opt 2009;29(1) :41-48

31 Hasebe S, Jun J, Varnas SR. Myopia control with positively
aspherized progressive addition lenses: a 2 — year, multicenter,
randomized, controlled trial. Invest Ophthalmol Vis Sci 2014;55(11)
7177-7188

32 Berntsen DA, Sinnott LT, Mutti DO, et al. A randomized trial using
progressive addition lenses to evaluate theories of myopia progression in
children with a high lag of accommodation. Invest Ophihalmol Vis Sci
2012;53(2) :640-649

33 Saw SM, Matsumura S, Hoang QV. Prevention and management of
myopia and myopic pathology. Invest Ophthalmol Vis Sci 2019;60(2) .
488-499

34 Kratzer T. (New) Approaches to reduce progression of myopia with
spectacles from Carl Zeiss Vision. Acta Ophthalmologica 2012; 90

264

(s249) :1755-3768

35 Sankaridurg P, Donovan L, Varnas S, et al. Spectacle lenses
designed to reduce progression of myopia: 12—month results. Optom Vis
Sci 2010;87(9) :631-641

36 Kanda H, Oshika T, Hiraoka T, et al. Effect of spectacle lenses
designed to reduce relative peripheral hyperopia on myopia progression in
Japanese children: a 2—year multicenter randomized controlled trial. Jpn
J Ophthalmol 2018;62(5) :537-543

37 B, DR, KM, . ARG 0.019% BTG IR
X AR IR BT LA R T AL [ PRIRFHRRS 2021521(1) :47-52
38 Zhang HY, Lam CSY, Tang WC, et al. Defocus incorporated multiple
segments spectacle lenses changed the relative peripheral refraction; a 2—
year randomized clinical trial. Invest Ophthalmol Vis Sci 2020;61(5) :53
39 Bao J, Yang A, Huang Y, et al. One—year myopia control efficacy of
spectacle lenses with aspherical lenslets. Br J Ophthalmol 2021; 2.
bjophthalmol-2020-318367

40 Li X, Ding C, Li Y, et al. Influence of lenslet configuration on short—
term visual performance in myopia control spectacle lenses. Front
Neurosct 2021 ;15667329

41 JESCHE, AAER, B, S A I X T A48 I L AR X
JRIRE G, BRI SR 2021521 (4) :734-737

42 Kong Q, Guo J, Zhou J, et al. Factors determining effective
orthokeratology treatment for controlling juvenile myopia progression. Iran
J Public Health 2017;46(9) :1217-1222

43 Kang P, Swarbrick H. Peripheral refraction in myopic children
wearing orthokeratology and gas—permeable lenses. Optom Vis Sci 2011
88(4) :476-482

44 Queirds A, Gonzilez — Méijome JM, Jorge J, et al. Peripheral
refraction in myopic patients after orthokeratology. Optom Vis Sci 2010;87
(5):323-329

45 Cho P, Tan Q. Myopia and orthokeratology for myopia control. Clin
Exp Optom 2019;102(4) :364-377

46 Nakamura Y, Hieda O, Yokota I, et al. Comparison of myopia
progression between children wearing three types of orthokeratology lenses
and children wearing single—vision spectacles. Jpn J Ophthalmol 2021 ;65
(5):632-643

47 Jonas JB, Ang M, Cho P, et al. IMI prevention of myopia and its
progression. Invest Ophthalmol Vis Sci 2021;62(5) :6

48 Charman WN, Mountford J, Atchison DA, et al. Peripheral refraction
in orthokeratology patients. Optom Vis Sci 2006;83(9) :641-648

49 Kwok E, Patel B, Backhouse S, et al. Peripheral refraction in high
myopia with spherical soft contact lenses. Optom Vis Sci 2012;89(3) :
263-270

50 Kang P, Fan Y, Oh K, et al. The effect of multifocal soft contact
lenses on peripheral refraction. Optom Vis Sci 2013;90(7) :658-666

51 Ruiz—Pomeda A, Villa=Collar C. Slowing the progression of myopia in
children with the misight contact lens; a narrative review of the evidence.
Ophthalmol Ther 2020;9(4) :783-795

52 Bressler NM. Reducing the progression of myopia. JAMA 2020;324
(6) :558-559

53 Chamberlain P, Peixoto—de—Matos SC, Logan NS, et al. A 3-year
randomized clinical trial of misight lenses for myopia control. Optom Vis
Sci 2019;96(8) :556-567

54 Pauné J, Morales H, Armengol J, et al. Myopia control with a novel
peripheral gradient soft lens and orthokeratology: a 2—year clinical trial.
Biomed Res Int 2015;2015.507572



