Int Eye Sci, Vol.26, No.10 Oct. 2026 https.//www.ijo.cn
Tel :029-82245172 85205906 Email : ij0.2000 @ 163.com

- IERBFSE -

FABESAETEILES D ERNHER B HOYER

Rhsh! Sraher’ ik 22X

CANCE S - I YR 1

10 I SR o 5 AN QA I N85 s 139 |- 4
AR AR R R AR E B IR BR 44 Ak, 2026, 26 (10)
1831-1837.

ELTE . WAL & &0 % 35 H b EE 256085 £ 5 (No.
223777139D)

1B B (. (050000) i b4 1 R ETT, 1 K FEZ R IREHE
B ;7(050000) H T b 2 45 Z R T, Tk B8 2 K 245 — R
PEBERR AL 5% (100000) HF EJL BT, b 5T & IR S8 HR AR
TEBEN: R, o, AR RO H (), WF5E 7 1. IR
W,

BIRAEE . SBE L, &, AF, EIRE, UF 58 7 . IR G
839479166@ qq.com
Wk H 4. 2026-04-01 B B ). 2026-08-24

wE

B b s BBk 0SB M A (HAL) (2 X IE 1))
SFRERTE A (DIMS) 586 B (SVL) TEEZE L
AT A SR R AR

Frik . Ml BB 9T . PEHL 2023 4F 1 A & 2023 4E 6 A
TABEACHEL L2 I 56 Bl s L8 IE IR BT 1Y 6-16 % L
KB DR G, 7 REHE KT N A E P
1EJ5 343 HAL 40 DIMS 20 SVL 4, B 12 mo, H 4
S ABE R 12 mo JEEREE MR L SFAOKEE (SE) R il
KEE(AL) PR R (K1) (BEWS AR % (K2) F
Y 5 il R K OB R W T BE S B[ R Y i S & (BCC) |
1/ IEARRHRE AT ( NRA/PRA) R84 IE O, ik — 20 ¥ 9h
NBEEIRAER N <10 4 >10 Z 4, HTHE
R R T B BRI

R AR ILMAGE I 159 4] 159 AR (23004 IR
AH) :HAL 21 55 b 55 24 ], 4 31 1], SF-94E % 10.07+
2.14 %, DIMS 4 60 4] vf 55 33 5], 4z 27 f], - ¥ 4 1%
10.02+1.88 % ;SVL 41 44 f5irh 55 21 5], % 23 ], -4 4F %
10.59+1.93 %, =B FHIHT 12 mo 5 K1 K2 FH A IE
2R NRA BCC & PRA FLEE# L2 F (¥ P>0.05) , Bk
B B F AR BT AL A R R 22 5 (¥ P<
0.05) ,HAL 211 DIMS 41 BR%% | SRk AL A8 fb i 2
FART SVL 41 (¥ P<0.0167) , H DIMS 2H #5525 1k 5 /N
T SVL 41 (P<0.0167) , fE<10 %4 HEFHH #5512 mo
J& HAL 2l R 481k i ¥/ T DIMS 41 A1 SVL 41 (3 P<
0.0167) ; DIMS A28 f /T SVL 41 (34 P<0.0167)
1E>10 % 2H B #8512 mo HAL 415 DIMS 4HBRkEE %5
EREE AL 2R B /N T SVL 41 (14 P<0.0167)
452 . HAL 5 DIMS ¥Jr] A RU iE 2% )L 5 /470 M '
JEVERE AL MK, Ho6HBUIR WL h REC B3 A R 7E
<10 4L HRE T HAL i F A ER B F I SUR B, DIMS
B R RO RO 8 SVL B4

KR LE R DA B 5 B AR b R
JE G SRR 2 BE
DOI:10.3980/j.issn.1672-5123.2026.10.24

Efficacy of different spectacle lenses in
slowing myopia progression among
children and adolescents

Liang Lingling', Guo Ruihong’, Zhang Ya’, Wang
Ming’, Gong Junying'
Sun Yanhua'

Dongmei',  Zhang

Foundation item: Hebei Province Key R&D Program—Traditional
Chinese Medicine Innovation Special Project ( No.223777139D)
'Shijiazhuang Aier Eye Hospital, Shijiazhuang 050000, Hebei
Province , China; *Department of Ophthalmology, the First Affiliated
Hospital of Hebei University of Chinese Medicine, Shijiazhuang
050000, Hebei Province, China; ’Beijing Aier Yingzhi Eye
Hospital,, Beijing 100000, China

Correspondence to: Guo Ruihong. Department of Ophthalmology,
the First Affiliated Hospital of Hebei University of Chinese
Medicine,  Shijiazhuang 050000, Hebei China.
839479166@ (q.com
Received :2026—-04-01

Province,

Accepted :2026-08-24

Abstract

e AIM: To compare the efficacy of highly aspherical
lenslets (HAL), defocus incorporated multiple segments
(DIMS), and single - vision spectacle lenses (SVL) in
slowing myopia progression in children and adolescents.
e METHODS: In this retrospective cohort study, myopic
children and adolescents aged 6 - 16 y who were
prescribed spectacle lenses at the hospital between
January 2023 and June 2023 were included. Participants
were divided into the HAL, DIMS, and SVL groups
according to the correction modality voluntarily selected
by participants and their guardians. The follow - up
duration was 12 mo. After 12 mo of wear, changes from
baseline in sphere, cylinder, spherical equivalent (SE),
axial length (AL), flat corneal curvature (K1), steep
corneal curvature (K2), mean corneal curvature, and
binocular visual function [ binocular cross - cylinder
(BCC), negative/positive relative accommodation (NRA/
PRA) ] were compared among the three groups after 12-
month spectacle wear. Three groups were further
stratified by age into age<10 y and age>10 y subgroups to
explore the effect of age on myopia control efficacy of
defocus lenses.

¢ RESULTS: A total of 159 myopic participants (159 eyes;
only the right eye was included for each subject) were
enrolled. In the HAL group (55 participants), there were
24 males and 31 females, with a mean age of 10.07£2.14 y.
The DIMS group consisted of 60 participants (33 males, 27
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females), with a mean age of 10.02+1.88 y. The SVL
group included 44 participants (21 males, 23 females),
with a mean age of 10.59+1.93 y. There were no significant
differences in K1, K2, mean corneal curvature, NRA,
BCC, and PRA among the three groups after 12- month
spectacle wear (all P> 0.05). There were statistically
significant differences in the changes in sphere, SE, and
AL (all P<0.05). The changes in sphere, cylinder, SE, and
AL in the HAL and DIMS groups were significantly lower
than those in the SVL group (all P<0.0167). The DIMS
group showed a significantly smaller cylinder progression
than the SVL group ( P<0.0167). In participants aged
<10y, the change in spherical power in the HAL group
was significantly smaller than those in the DIMS group
and SVL group after 12 - month spectacle wear (all P<
0.0167). The change in cylindrical power in the DIMS
group was smaller than that in the SVL group (all P<
0.0167). Among participants aged>10 y, the changes in
spherical power, SE, and AL in both the HAL group and
DIMS group were significantly smaller than those in the
SVL group after 12-month spectacle wear (all P<0.0167).
e CONCLUSION: Both HAL and DIMS lenses can
effectively slow the progression of refractive error and AL
elongation in children and adolescents, without significant
adverse effects on binocular visual function. Among
children<10 y, HAL lenses yield superior spherical power
control, whereas DIMS lenses provide better astigmatism
control than SVL.

o KEYWORDS: myopia in children and adolescents;
myopia prevention and control; defocus lens; axial
length; diopter; binocular visual function
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x1 ZHBEHEN—MABILER

G4 BIECCIRE) MR/, 01) 4REls(xts %) AL(X£S, mm) KI1(Xxs,D) K2(x+s,D) FHMAPBEHZE(x+s,D)

HAL 41 55(55) 24/31 10.07£2.14 24.48+1.10  42.99+1.49  44.27+1.63 43.64£1.52
DIMS i 60(60) 33/27 10.02+1.88 24.47£1.06  42.55+1.66  43.83+1.68 43.19+1.64
SVL 41 44(44) 21/23 10.59+1.93 24.42£1.00  42.85:1.36 44.31£1.57 43.58+1.43
X*/F/H 1.526 1.216 0.049 1.371 1.467 1.403
P 0.466 0.299 0.952 0.271 0.234 0.249
o %K R HBE AR NRA BCC PRA
- (HREL) [M (Pays,Prs), DILM (Py5,Ps5), DIIM (Pys,Py5), DILM (Pos,Ps5), DILM (Py5,Ps5), DI LM (Py,Ps5), D]
HAL#  55(55) -2.00 -0.50 -2.37 2.50 0.00 -1.50
(-3.25,-1) (-0.75,-0.25)  (-3.25,-1.50) (2.25,2.50) (0.00,0.00) (-2.75,-1.00)
DIMS 41 60(60) -1.75 -0.50 -2.00 2.50 0.00 -1.75
(-3.25,-1.25) (-0.75,0) (-3.46,-1.37) (2.25,2.68) (0.00,0.00) (-2.43,-1.25)
SVL4H  44(44) -2.00 -0.50 -2.13 2.50 0.00 -2.00
(-2.25,-1.31)  (-1.25,-0.25) (-2.72,-1.75) (2.25,2.75) (0.00,0.00) (-2.43,-1.50)
X*/F/H 0.296 3.252 0.306 0.581 1.652 2.098
P 0.862 0.197 0.858 0.748 0.438 0.350
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xX2 ZHARHFHE12mo FRESHTUBHEK M (P, ,P.)

x| AR %% BREE(D) FEBE(D) EREREE(D) AL(mm) K1(D)
HAL 2 55 -0.25(-0.50,0)  -0.25(-0.50,0) -0.37(-0.62,-0.12)  0.21(0.13,0.37) -0.14(-0.23,0)
DIMS 41 60 -0.50(-0.75,-0.06)  0(-0.25,0) -0.50(-0.75,-0.25)  0.31(0.21,0.40)  —0.07(-0.16,0.04)
SVL 2 4 -1.0(-1.43,-0.75)"" -0.25(-0.50,0)" -1.12(-1.62,-0.75)"" 0.43(0.33,0.60)"" —0.04(-0.14,0.09)
H 51.563 6.722 50.780 31.976 5.530
p <0.001 0.035 <0.001 <0.001 0.063
el R %L K2(D) L% (D) NRA(D) BCC(D) PRA(D)
HAL %1 55 0.09(-0.04,0.23)  -0.02(-0.1,0.09) 0(-0.25,0.25) 0(-0.25,0.25) -0.25(-0.75,0)
DIMS 21 60 0.01(-0.13,0.19) -0.02(-0.10,0.06)  0(-0.25,0.25) 0(-0.25,0.18) -0.50(-1.0,0)
SVL 2 44 0.12(-0.02,0.22)  0.03(-0.08,0.14) 0(-0.25,0.25) 0(-0.25,0) -0.25(-0.75,0.25)
H 4.996 4.328 2.784 0.290 1.340
P 0.082 0.115 0.249 0.865 0.512

1. P<0.0167 vs HAL 41 ;"P<0.0167 vs DIMS 41,

x3 AEBERE<10SHBEHRIN—MARLER

il BIECCIRED) PRI (B2, 01) 4Eik (x+s %) AL(X£S, mm) KI(X£s, D) K2(X+s,D) V¥ MEHR(x£s, D)
HAL 21 31(31) 16/15 8.58+1.29 24.03:0.86  43.03:1.62  44.29+1.72 43.66+1.63
DIMS #H 37(37) 18/19 8.84x1.17 24.13£1.80  42.82+1.53  44.07+1.54 43.45+1.51
SVL 2 22(22) 10/12 9.09+0.97 24.27+0.69  42.63+1.44  44.18x1.74 43.411.56
X*/F/H 0.197 1.247 0.571 0.422 0.153 0.217
P 0.906 0.292 0.567 0.657 0.859 0.806
o 1% Bk e SRR NRA BCC PRA
(IRE) [M (Pys,Prs), DIIM (Pys,Pys), DILM (Pys,Prs), DILM (Pys,Ps5), DILM (Pys,Ps5), DI[M (Py,Ps5), D]
HALZL  31031) -1.50 -0.50 -1.50 2.50 0.00 -1.50
(-2.25,-1.00)  (-0.75,0.00)  (-2.38,-1.00) (2.00,2.75) (0.00,0.50) (-2.50,-1.00)
DIMS 4L 37(37) -1.75 -0.50 -2.00 2.50 0.00 -1.75
(-2.63,-1.25)  (-0.88,0.00)  (-2.82,-1.44) (2.25,2.63) (0.00,0.25) (-2.25,-1.00)
-2.00 -0.63 -2.00 2.50 0.00 -2.00
SVL4  22(22)
(-2.25,-1.19)  (-1.50,-0.00) (-2.53,-1.60) (2.25,2.75) (0.00,0.25) (-2.56,-1.25)
X*/F/H 2.297 2.645 3.586 1.302 1.473 0.848
P 0.317 0.266 0.166 0.522 0.479 0.654
x4 FRBEHE>10 5 AREHBEN—REARILE
il BIECCIRED) PRI (B2, 00) 4Eis (x+s %) AL(X£S, mm) KI(X£s, D) K2(X+s, D) P MEHR(x£s, D)
HAL 21 24(24) 11/13 12.00+1.32 25.08+1.12  42.97+1.34  44.25x1.54 43.61+1.41
DIMS #H 23(23) 12/11 11.91£1.08 25.01£1.21  42.10+1.80  43.46+1.85 43.78+1.80
SVL £ 22(22) 11/11 12.09+1.41 24.57+1.24  43.07+127  44.43x1.41 43.75+1.30
X*/F/H 0.196 0.109 1.191 2.889 2.387 2.732
P 0.907 0.897 0.310 0.063 0.100 0.072
o 1% Bk g SRR NRA BCC PRA
(IRE) [M (Pys,Pos), DIIM (Pys,Pys), DILM (Pys,Pys), DILM (Pys,Ps5), DILM (Pys,Ps5), DI[M (Py,Ps5), D]
HALZL  24(24) -3.13 -0.50 -3.26 2.50 0.00 -1.50
(-2.44,-2.06)  (-1.00,0.31)  (-5.04,-2.50) (2.50,2.50) (0.00,0.25) (-2.75,-1.00)
-2.00 -0.50 -2.25 2.50 0.00 -1.50
DIMS £41  23(23)
(-4.00,-1.25)  (-0.75,0.00)  (-4.38,-1.25) (2.25,2.75) (0.00,0.25) (-2.75,-1.25)
-2.00 -0.50 -2.19 2.50 0.00 -2.00
SVL4  22(22)
(-3.00,-1.69) (-1.25,-0.25) (-3.29,-1.97) (2.19,2.75) (0.00,0.25) (-2.38,-1.50)
X*/F/H 6.208 1.816 5.239 0.017 0.943 1.320
P 0.055 0.403 0.073 0.991 0.624 0.517

53 1] A 1l R — e I FH A R 478 277 i,
AL 5 0 A A S AR R B e A A A
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x5 AABKRE<10FEEFTHE12mo GESHTUELE M (P, ,P.)
el R % BREL(D) FEBE(D) SRR (D) AL(mm) K1(D)
HAL 41 31 -0.25(-0.50,0)  -0.25(-0.50,0) -0.37(-0.62,-0.25)  0.28(0.14,0.44) -0.16(-0.19,0.02)
DIMS 4 37 -0.50(-0.75,-0.25)"  0(-0.25,0)" -0.62(-0.75,-0.37)  0.37(0.28,0.43)  -0.10(-0.17,0.05)
SVL 41 22 -0.88(-1.50,-0.75)"" =0.25(-0.75,0) —1.19(-1.66,-0.72)"" 0.49(0.38,0.70)*" -0.06(-0.16,0.06)
H 27.136 7.328 23.257 17.443 1.317
P <0.001 0.026 <0.001 <0.001 0.518
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