Advances in Clinical Medicine Ifi/REE23E &, 2026, 16(2), 2522-2530 Hans XM
Published Online February 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.162659

5
A

AL BT HA RS fE B ) R 0 2 T T SR

FHPI22, FoI 413, HoF E12H

VR ORI 2 RIR B R B, AR M
2 52 R IRAL R TR, Wi Kb
SRIRIRFHE SRR I AR AR, WiF Kb

Weks . 20264F1H 100 FHER: 20264F2H4H; KA AHM: 202642 12H

R

IEARRTIIE RIEA R S OB B 138,  DUZWUAE & PR IE#E . ARAIE KN R ORI,  FLB R T
REMRE R EE EERRE L. EER, BEILEFOFENBREFE LT, ERITHKRITR
SFRHME. BREREFRIEHZE ZXE. WEFARY, BERR. EEERRAFEM. NG
AR KRB AE T HEEGEMIHREZMEX. TASFETH. BERGYTHTIIBEE T E—
R LREFIEMRE, KRB KRR KBRS AR AT AR B
A &R HBARERHPERR. EFER, ZRAKETHE ML T HSRIEZH BT AR, EHEK
By, wetRERARERRRETAE PR AXRRLRITRATHERTR A, =
ERREAREEHTIOER, H)LEF/DFIEHEIR ER AR R

KiEia
AR, EREE, THUEH

Risk Factors Identification and Intervention
Strategies for Premyopia

Yankai Jiang123, Jianhua Li3, Zhikuan Yang?1.2.3*

Aier Eye Hospital, Jinan University, Guangzhou Guangdong
ZHunan Aier Institute of Optometry and Vision Science, Changsha Hunan
3Aier Eye Hospital Group Co., Ltd., Changsha Hunan

Received: January 10, 2026; accepted: February 4, 2026; published: February 12, 2026

Abstract

Premyopia represents a critical transitional stage preceding the onset of myopia and is character-
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ized by accelerated axial elongation and progressive depletion of hyperopic reserve. Early identifi-
cation and intervention during this period may reduce the risk of myopia development. With the
rising prevalence of myopia among children and adolescents, increasing attention has been directed
toward the epidemiology, associated risk factors, and preventive interventions for premyopia. Cur-
rent evidence suggests that genetic susceptibility, increased near-work exposure, insufficient out-
door activity, and reduced hyperopic reserve are key factors associated with the development of pre-
myopia. A range of interventions, including behavioral and environmental modifications, optical ap-
proaches, and pharmacologic treatments, have demonstrated varying degrees of efficacy in delaying
myopia onset. In particular, peripheral defocus-based optical designs, low-dose atropine, and emerg-
ing optical therapies have shown consistent preventive effects in premyopic populations. Recently,
multimodal and individualized intervention strategies have been proposed; however, robust evidence
regarding their long-term efficacy, safety, and optimal target populations remains limited. This re-
view summarizes current evidence on the epidemiology, major risk factors, and recent advances in
intervention strategies for premyopia, providing an evidence-based framework for early myopia pre-
vention in children and adolescents.
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1. 518

AL O ARG P B A AL AR —, JBRRAE ) LE A D4 p R T 1]
Z IR G S TS R, TR Z A T IS G R , o L3 IR AR 26 2 2050 4 1] fe i id 60%,
SRIMAE S A P I8 I R MR P8 i, PR 3 PRI AR 2R [2] o 254108 JTI A0 P 7 42 1) P A AP AI
A I v BE ST AN O AR, 3™ 2 T B AT A AT A 3% AR T T L BV [3] . EA ORI,
TR AR FF AR RN FA, o ATAEAE 28 1 — A LA A 2% DR idt Y AE A IR i (Axial Length, ALK NHE A
REAER) “IEALRTIA” B BE[4].

WEAESR, [ il AT 5T BT (IM1) S 35 A 56 & 5 R 44 3 O i AR A s A7 2 ) G B o 1 34, R il
JETE 5~15 % JLEREAR T, 7R BOTE R R B AT, 380 T 122 H 2 B AL & 42 [5] [6]. H Al
TR HH 56T AL DR AT A0 58 SO e BEDR L RRIE 568 A I P S8 MR s o5 /N T BRAE T R AR e B L ZE i
Wik 4% B R PR (6 X N+0.75D, 7~8 % N+0.50D, 9~10 % A+0.25D), H %24 ER% % $(spherical equivalence
refraction, SER) A<+0.75D H>-0.50D [6]. iX—4HF & AH I i 6 it 4 B AE 9 i RS- 1RO S 45 T T 4/ E A
e, FC BRAEAE AL HE AR A A« R D) i B A X A DA % ik 4 I JEL A v S5 A b 5 e [ 7] 3
ke, [ A B SRR AT A AT S RRE . SRR TR 3R T TS T R T REEAL, A SCIUEE LTI
(1 fE [ R 26 S T 7t J s AT 453, DUHENIR R BTt 5 %

2. IERTHAM R TIR R E M IF = Ha R

TATRFHE TR, TEA R AT, T AT > A TP AE Z (8] ARTHLIX 6~7 % )L E AL
T3 SO R IA 35.7%, B35 T IO [RIRS A TERG 18.3% [9], BRI AL 098 RAK T, 3l ) LB I AR
ol AR L o X P 22 T a5 BB R T NG S [ S AR R 3 2 DA O [10] o ST ML AT ATE
S0 L3 IR B AERRE EA, 6~T B LI Y 30%AATE DG E R AL, X —FIfE 10~12
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GRER LT A 45% [4]. 3RE 5 & 18 & JLE NG DFERZ ALk B &AL, ITIAIRE R BRBN,
JEHRFAE BRI LR S ) LE [11] . XM R A SRR R R e S R R SR KR E
WY B2 UIAE DG, AL T ) o AR AR N AR AR N B

BB IE 7640 7 (Uncorrected Distance Visual Acuity, UDVA) XS 1T #5725 4 — & R . 783 B 41
T, AL/ 1 2 243 (Axial Length/Corneal Radius ratio, AL/CR). SER. UDVA 2538 brdL & 70 b7 ol k5 s
DU LTSGR A o o A 0 A S IR B E U A A AR TS 2, AR5 T i SER. REAE 1 4F AL B4k
PEA S SCBEEAL SE DU RFTI R 1, TR T IFRAEL B T4, ) LE IR R0 5 T e g 1 h
e T [12]. BIFFEUE B S5O S5 20 AT AR LR S Tl i, X B R 7E 0 A 0 A0 A AR i SER 3X —48
(ANl i (T TP 2Ry [ 1< P oY 11 o9 i U =R A D | S5 TA NG =3 59 N 1 O = W 7 9= B V)
(T 2 R S RS HEFE[4]

3. IEVLATHARY e R B &
3.1 BfEEE

REFFUUESE, 184 R B AL AL AT A R o BB t, SQORRE AL L5 ) L3 AL A 490 56k 25 A
Ko BT AN, JLEIMLEIRF N 14.9%; H5CREXU 2300, ) LE AL A A XU AT 42 i 2 40%
Db, X — PGt AR S 5 ) LB AN 5 JE Wk < [ A7 AE 2 DT IE AR 5 5% AR [13] 0 XU T AT Lt — 2
AL T AL TR, R I ET B8 AL AT A 60%~80% 2 1], K EHIEAL AR 0 K BRI A A 1%
PER[14]. FEESFR AR Do s Bt — P BoR, 3 %) LE IR R &S 2.64D, 1K T- BUER A U it
AR ETH[15].

3.2. [BALBIHE

Al DRI A 5 e J1 R0 AL A& S0 T Y6 RS 10 SE B R 2R [16], 7 6 2F AR AE 710, I ML A AN R B
R AR I A BB T FEAR[17] . LR 5 YIRS BRI IE AL, R R R AR L ) XU B bk v o T 9
KIL, SER FEARAL AR Gl IE KT FE 5446 i YIRS B UM 9% . IR Gl K A0 i e B Bum i 4 A 46 T
BRI B, JUHAE SER #%iG+1.00D H 2 TR 0B B [18]. BT AR 7 w2 o AT B
6~9 & )LESFETHIHFE + 0.50D JENfits, HAFELE SER < +0.19D FJJLELE 10 & i A AE TR A XU
N 6.28 fi5, 6~7 %I SER < +0.19D. AL >23.19 mm J & /b — 7 5 KT (SER > —3.00D) 2 JL# 10 %
IR AEIE A 2 B fa R K9]
33. fTAEREEKEE

Iist Al 2 YR AL, 47 N5 IR DR 2 A0 U A0 AT 3 0 R A b B A IR ) e T e, 0 B R AR TR
Bel R BT . H T R AR FR A N LA K P ANE AN R, RS i 3 BRI ARG R R [19]. IR 6~17
AR IR 55.5%, oA sEl I IR R R T m[20]. EIERE B FHERAT N, RIEEEES/NT 30
JEK . B BR A E) R 30~40 p4h, i H R EE B R ER AR 2 /N, 2402 T A i A5
FEHE AT A A, X R AT T AEE R X B B AR ML RS ML R (5], M, P ANE S TR SR
ARG, BN 40 43k P AN S T A KUK R AR 4 20%~25% [21] [22]. ik, iE4E
KB g sE R ¢ IR B EE, XS R BN N T IR AL T R ST R UE LA
4. T BTHARY T TR EE
4.1. tTAEHETM

1T N5 R85 T T A AT A 7 2 B Stk i EL A R 2 e O e, 02 H R UEHE AR X 78 40 1O T B0
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o BURFAIZARE S AT T St - Sk 18], AT REA BY F-08/ LB AR K A (23] B H AN 40
SH P ANES, 3 NI LA AR AR 23% [19]. 0 BENL BRI TR R, E SRR T g N v a) o Ak
BN TE], ATAE— e AR BRSO L LT A R, RV L LA HLIGI AR Se Wi, WIS 2 1
A T AL S 5 A R [2] o ' PR i P88 IR A AT 7 b el T 2 SR T ek M UG R o P2 % 1 A Bl i
8], RIUEEH RFEE 15 3. JGREEREEAMIT 2000 lux ¥ 77 4028 55 B BOsAT I LT T [22] . A SEI a1
TP R E WA R E D 2 AN ANESIS ], IR R B 1 ANE S AT RE A A, (HFRERER
SRR PP . R PRSE B, S PR R R IR I [A) L 5038 B e 8 3 S TR IR, ATl u i M i
WEBEMEENR. BRE AIRAT R SOz WS QIR , HE2etkm. gtk RAR
by e e .

4.2. T

IR BERTHE S R 9 H AT AL T BT 42 oA A 29T I By, HERREYS E 2k AR 7. —3K
LT ALR AR Z A R RE, 5252 0L SER. Al K 4 R R kR I, 04001 50 45 RAFAE 2
St o WM — W FEUESE 0.01% IR+ it 7] i 35 PRI AL A% AL 22 I F 4] AL 34K [24]. AMPP B i 40N 5 & 12
BT RT T LEE, S 1 ARG A 0.01%0u T & i HR 9 vl A s Mgk FE 98 /b 53%, {HLHR 4l A8 fh 5%
AR [25]. Yam S BENLA G IR K BT, 0.05%PFE b 25 2 4F B 15 b Al 4 3 M AT 30 J L 28 A3 4 AR
RIFH IR 24.6%, FHLBURIET 0.00%2H f 22 @54, 1 0.01%4 5 % BFIH %= F LR IT %R X, RAF
FE— S R BE AR M T 2% [26] . 1X— KIS Lee ) meta 23 M 45 a4, (HARRA BB IEJE ™k 2
FIEARMNE, MAZE Rl AR EEAER[27]. LA DA UENE, 0.059% +T i £ E 22 1 M & A= 77 TH vl RE AL T
0.01%3K %, 7EARIZEALSE % (SER <0.75D) ) LE s A &, B RN 2 75 T i 2 il 1, (H I AE [ 32
AT VR [28] 0 B FEIRE IR 0.01%BHE ST AP AEMIEZE S, AR LEIRASARXS AR, IR LAl AR$E IR
PR R T AT AL 25 25 , tn s JE 25 2% 18 0.05% %% H — 7k, 1k R 2218 3 K 0.01%ak 8 H F 25[29].
IbAh, DIMS 8% /7 BAA 0.01%R +E it 850 5 F B3 Fr T it — 2Dk 24 629% I HR Bl 4 [29], $om B & T TIOn T
e RS, N T G £ A T B v A AR IR ) L3 R T B LA R34

LRI A S AT R T ) L A PR AR A ST 4 it P T U SR AT B R o AT G ot AR A R B L AT A
HPE, (IR R, A RSON I B2 [30] IR T i AR R 3 S P i T e ) AR AL RO T 3
MR BRIBRR VRS S 800 R I RS RIER, R4 TRERVE, 2HJLERZ, HEK
W P AR A e . R AT L bR A V2 e B WA TP J )y R PR 5 7 R ) v AR BH A [26] 0 JC IR TS L2
(5~6 %), AL T R EW B, 29t Re /1 5T D FAAAEZE =, KIAF 2510 22 2 PR 5 R T VT A
HATBE VT R I 0.01%P 6 it i IR 1) 4% B S HRFBAS R R SRR e e il LR AR 3R e fiK o R4 8 8 S BT+
i AR A1 245 5 2 O — I ROBLROSE,  HLS VR B AN AE G, 0 L TE i VR B2 B AR AR I8 A B 1)L
1 S BSOS B B S [31] o X S S 25 4R BT T B TR A R R ST 0P T A P R TR]  AATES T L
15 LI R S S BCR B 2 B IR AR Sk 32 B 7 77 1)

4.3. }FTF

e T AR AT L 75 /0 4 rp 1 B 42 4 FH OO 22 TR AT L6 R EG Hh 43 B30, A OopL 2
FERAE A SO 77775 007 ) [T, 400 D% 5 i 3 X 3 o S ARG I A P B R, AT R e P K . 1%
HA, WA BT 07 S5 0 B A T RS IR BT . P BB B . AR B B s A R Bk
B, %X IE )% % 55 £ (Defocus Incorporated Multiple Segments, DIMS)4% F /E AR EMET T TE, 1E 2
SEBE AL BRI AT R R T A R RS 52%, HRAH I K> 62%, H 21.5%0) 52 FH A&
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H T e R [32] . HE— DREVT 2 3 I, FREHMIRE T TSR AR, 1 B SROGER %% v DIMS 1)L
TR R E TSR, $om i TR RREE L — @ v [33] ANRDES B PSR GAEE R =
£ JEERTHI 55 Fi (Highly Aspherical Lenslets, HALS)7E 8~13 % 135 )L # 1 5 GEKE D ot o B b B AR v FE S A
KA, ERE RIS, SRR 2 [34], JCIHAE S 5T =N A N[35], (EAELCALHTIARY B (4
HFIRRIE FHE— IS . Ak, DOT 45778 CYPRESS e th T 12 AN H WAE JE Gt R ks> 74%, #—
BOAIF T R 0 A S M A 3 R T 7 45 o 09 J3[36]. IUE WF AR SR, LR I O 2 T A SR S A A
IR CIRAS B VIAH G . DIMS B2 v 7 B2 A7 FE Gt A0 J 100 B AR 1)L 28 R 4%l BOR TR B35, R M4k
e Rt — PR T LS SR [37] . fA Y8 8% (Orthokeratology, OK){E 92 a] il % 1) A 3 14 e 2
TIF B, HAE SR HR K 1 20 R O 30 2 TR LG RURIGI0IE . Meta 04T 2o, OK BifE 6 4~ H i af
SEIN 64% I MR AEE I 2, EGS T BEA A A A AN BCR T AR [38], AFNT T35 40 T i B P42 ol R v oA B
. FREGERIE—DIR, EEIATIAB S, 4G AMAL N A 12 8 SR e AT 8 S Ao S T A
HEE L.

4.4. EEEBELIIEETT (Repeated Low-Level Red-Light, RLRL)

RLRL TR —MB 0. JERAMC T IFB, R PR 2 7R Fn M2 i e vl 78 60% LA
F[39], IR FCH S FE Y, RLRL JAY7 5 ) LEHR B M g n . ARF3G Kt 4002, vl RE-S s DL S
FUREH K, HIEEARE NG £t — 25 1 [40]. FRE — TN 1 4 BENL FEIRIG 9NN 139 44
MURTHILEE B2 — 5 BRI, 4558 B8 RLRL 4L AR AE R B R A BRI 54.1%, HERiZITIEfER
AL AT IA N B B — e TR R [41]. 0TI A ETHHIL 2, SR s A O LG0T A BRI
TIEMRTHLE AR R AER . AL, R T SER KA R [42]. RLRL A 2 BRI LRG3 L 2
KR, {H RLRL Xf CL AL L2 FI RS0 B 55 [43]. RLRL KT IR AT R0 2 A ATy B =2 78 43E
s UG T AL I JEE 4 60 5 A P RS BRI RG], i R F R A AR BT B T A VR Ak [44]

IRV 25 R B, RLRL J7 AR R I T SO wT 045493 (A Th 6 3l 2 B 0 45 1) 5 AR [45]
RLRL YAY7 Ja 5o WA IRAREIR 2 5 1R . E8CF IR R, ACE PIBHR S T F—Zo £ By i
PERLIIRE T B B 08 B0 A O U [ 4 7y A5 4k A i o OB ) B — 9 9], i 1045 FH D9 H S S8 4 R [46]
IR R B R ARG, (R RN IR AT a8 s B, IR RLRL 224 S, 1&
MRS TEIRYT IT AR A0 SR VR R RURS: 2 B it IR S REAH AT OCT 1 e M BBEIR L, 38 R4 7784k I
AR S AR R FR B2 1]

Ib4h, Xiong ZE[A71HET T IR AE IR 7L, MEEHEE 4 RLRL-SVS 4. SVS-SVS 41 AL K753
9(0.42£0.20) mm. (0.28 £0.14) mm, SER &% % 9(-0.91+0.48)D. (-0.54+0.39)D, F {1l RLRL
RSRHRIT 1405 I B oML S 3 B S 1 SO e, ROME 1 RLRL BRSHRIT —AEIE R, B #R > IR9T
N T I s o S T R R S B A

4.5. BRARTT

B A v T A 2B T 2 T T TR P R B TR R F0 . 20 5 0 2 T B B T R A B N
I R FC 7%, DIMS B8 FrBRG 0.019%00 6 i 850 50 FH B8 ml &M/ 2 6201 BR Al 364 [39], 1 A i 5
BEERA 0.01%FE 5 L2 ) R B AR T2 —F-7i[48]: RLRL 697 5 & RO T BEESAIH, 15 JLEM
AT AR 1 R I B AR #[49] [50]. SAKE, 29500 T B A BLF 7E ) R 4 K T T
RILH —E M. tb4h, Eppenberger S8 H, 2 HBAST TS HE (N3G 0 7 A& B S IR BE B4R 5t B 2
W IE) R A B T A e AR B s N, R A TR AR L [51], K11, BEA TR
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WIF R Ak R i® B B A e — B S B
5. &g

FEIT AR AT, IRBRA A A 6 B A AR e bR, DRIEAT T N 5% — ELAE S R AT T TR )7
[44]. JLEBUA BT I AR — € RR P b o 7 R0 (R A 2 FH 473 T W 22 5 T Bl HL R A ) At
JERTE . eI A T B R I VE O R, E 5 /D 48 DR T B S 4 B A2 2R Ak T v AT 5 IR
W PERTHL i BAGIESEHA — € RO, (BB FLBOR S A RA R BT AT REREma R 2, K2 4tk
INA fpitt— DI [52] o AT T TRUSE N S 3h 32 4k 2 MECH IABEHI A W8, R W X L3 H #5 7 AhE
I () AN A 1 h, Sk BB I P it St 2= T PR B SRR R [9]

T FT, ZHEARE T I RT P RCR M EZ 5 17 MR T TR &2 5] N LR
AU, IR IR YNETT AT N T U AT SIS A G, TR e R B iR B FE B AN AL
[53]. Mohr #& i AT AT TREARB RO IR 4t 7 22, HAZOAE T B RE B0 2% M DU IR AT 9 0 R B 1
TRSRPE[54] . SR, ESEEARMMIE i BT A5 AL BT, T BEAE AN [R] 3t DX 11 3E — 25 I el B 42 = B g vy
Fe k7 7 [55]

BEAN, AR 2 22 e TR A S ML B AR B TR R GBI RE  HR2E 0 0 2 R [ 561 R DL i 2% 1) £
RS A VE AR [S 78 [ 1 2 B T U SR AE A R I BCRAFAE W] S 22 5% . #l4n, DIMS i/ 7E 8~10
% U AT AR HR D 2 62%,  TIAE 12 % DL R AR ORI B 5 [32] . AR L BT HE il R FE A7 AE
M ZE SR, BOR IR BT R, (AT REIE N R 1T aehS KU[39] . iR BRI R, IR 5% 5
HAGZh AR BERE 77, 17 A2 3 A Il g a0 2 o XA o S AR ZE AR A0 [58] o TR, ARSRITAR B
FEN N — TP B e i A AR PPl TR BB U5 (K i A o B U A, I AL WF 7e s I RS E
SRR QU Oy R, ST AR AR 7 42 (RO G 4 T I FR S I8 DA 17 ) L2 3 A0 ST BEL BT ) 2 36 LA SRm [ 7]
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