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[ Abstract] Objective To evaluate the effect of peripheral defocus soft contact lenses ( PDSCLs) , single-
vision spectacles and single-vision contact lenses (SVCLs) on the progression of myopia in children and adolescents.

Methods A meta-analysis was conducted. To collect relevant studies on the myopia control effect of PDSCLs in
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children, English databases including PubMed, Medline, Embase and Cochrane library were searched with myopia,
contact lens, children, adolescents , myopia progression, axial length, refractive error and relevant free English terms as
key words. Chinese databases including CNKI, Wanfang and VIP were searched with corresponding Chinese phrases
and relevant free Chinese terms as key words. Randomized controlled trials (RCTs) on the myopia control effect in
children and adolescents,with PDSCLs wearer as experimental group and single-vision spectacles or SVCLs wearer as
control group, were independently collected by two researchers. Quality of included studies was evaluated with the
Cochrane tool to assess risk of bias for RCTs. Combined effects of change in refraction and axial length between
experimental and control groups was calculated by weighted mean difference ( WMD) and 95% confidence interval
(CI). The heterogeneity of included studies was evaluated by I® statistic. The refraction and axial length of
experimental and control groups were compared by Z test. Myopia control effect of different PDSCLs add powers was
analyzed by subgroup analysis. The experimental data with add power < +2.00 D, low aberration and low depth of
focus were assigned to low-medium add power subgroup, and the experimental data with add power >+2.00 D, high
aberration and high depth of focus were assigned to high add power subgroup. Results A total of 378 publications
were retrieved. Finally, 10 high-quality RCTs and 14 groups of data were included in this meta-analysis. In these
studies, 1 645 myopic children aged from 6 to 18 years were enrolled,including 808 cases in experimental group and
837 in control group. The follow-up ranged from 10 to 36 months. Among the 10 studies, there were two crossover trials
without a washout period, so only the first intervention results were included. According to the meta-analysis, the
change in refraction in experimental group was significantly less than that in control group (WMD=0.22 D,95%CI.
0.15-0.30,Z=5.65;P<0.05). The change in axial elongation was significantly less in experimental group than
control group (WMD=-0.10 mm,95% CI:-0.12--0.09,Z =12.28;P<0. 05) . Subgroup analysis showed that the
WMD of refraction change and axial elongation between experimental and control groups were 0.21 D (95% CI.
0.10-0.31) and-0. 10 mm (95%CI:-0.13-0.08) in the low-medium add power subgroup,respectively, and were
0.26 D (95% CI:0.13-0.38) and = 0.13 mm (95% CI: -0.15--0.10) in the high add power subgroup,
respectively.  Conclusions PDSCLs have better myopia control effect than single-vision spectacles and SVCLs in
children and adolescents. When the add power is higher, PDSCLs can slow the progression of myopia more effectively.

[Key words] Myopia; Prevention and control; Child; Adolescent; Contact lenses; Diopter; Axial length;
Peripheral defocus; Myopic defocus; Meta-analysis
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Table 1 Characteristics of included studies
GG , . BEAE/ BB R )
‘ P Bt PDSCLs Wm BRI (x25,D) P
- R Kinf FHAL (AR )]
Jo 2 A N
> (%) B4 P ma P
Cheng 4% 2016 E3E| FHE +0.175 ym SVCLs 12 §-11  -2.57+1.34  -2.81=1.46 12/ 64(19) 6/ 63(10)
Lam 25013 014 hEFE RO +2.50 D SVCLs 24 8-13  -2.9£1.05  -2.80:1.03  46/111(41)  47/110(43)
Aller 2115 2016 E3E| LD R L +0.25~+3.75 D SVCLs 12 §-18  -2.57+1.34  -2.8 £1.46 1/ 39( 3) 0/ 40( 0)
Anstice %1% 2011 Wi 0 B LA A +2.00 D SVCLs 10 11-14  -2.71:1.10  -2.71£1.10 5/ 40(13) 5/ 40(13)
Fujikado 4177 2014 BN W3tk 2 +0.50 D SVCLs 24 6-16  -2.56:0.87  -2.64x0.99 0/ 11( 0) 0/ 13( 0)
Ruiz-Pomeda "' 2018 [ii%s [l o B8 XA +2.00 D MERERRE 24 8-12  -2.16:0.94  -1.75:0.94 5/ 46(11) 0/ 33( 0)
Gareia-Del 2520 2021 T F Wi 4 g +2.00 D SVCLs 12 7-15  -2.62:1.78  -3.28:1.84 4/ 36(11) 8/ 34(23)
Chamberlain %0 2019 #%% 3E, FORNES +2.00 D SVCLs 36 §-12  -2.02¢0.77  -2.19:0.81 17/ 70(24) 18/ 74(24)
EAIE N ESN
Walline 27 2020 %[ [l o I R £ A +1.50 D SVCLs 36 7-11 -2.43:111  -2.46£0.97 0/ 98( 0) 1/ 98( 1)
+2.50 D -2.28+0.90 1/ 98( 1)
Sankaridurg 0'%1 2019 KK WiELEAM 4250 D(Test [) SVCLs 24 8-13  -2.38+0.82  -2.29:0.75  45/103(43)  34/102(33)
+1.50 D(Test 1) -2.39+0.79 41/101(41)
+1.75 D(DOF) (Test 1) -2.41£0.82 42/ 98(43)
+1.25 D(DOF) (Test IIl) -2.44£0.73 43/104(41)

1 PDSCLs : J& i1 29 £5 50M: A IR 42 fi B 5 SVCLs « AR A5 A I firh 52

Note ; PDSCLs : peripheral defocus soft contact lenses; SVCLs:single-vision contact lenses
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Table 2 Myopia progression,axial elongation and control rate of experimental and control groups at various timepoints from
included studies

i TR - JE S 1 A5 A [ 325/ mean(95%CI) D ] i WA 5 254 [ x5/ mean (95% C1) ,mm ] WK

(+H) R it B (%) Eee 3t 0 BilE(%)
Cheng %m 12 +0.175 pm -0.55£0.41 -0.68+0.52 19 0.23+0.15 0.37+0. 16 38
Anstice 'i"‘; 16) 10 +2.00D -0.44£0.34 -0.69+0. 38 36 0.11+0.09 0.22+0.10 50
Aller 'i"ﬁ 15 12 +0.25~+3.75D -0.220.34 -0.79+0. 43 72 0.05+0. 14 0.24£0.17 79
Lam %“3] 12 +2.50 D -0.36£0.37 -0.48+0. 47 25 0.13+0. 17 0.21+0.19 38
24 +2.50 D -0.59+0.49 -0.79+0. 56 25 0.25+0.23 0.37+0.24 32
Fujikado %:”: 12 +0.50 D -0.37£0.33 -0.50+£0. 18 26 0.09+0. 18 0.17+0. 18 47
Chamberlain %[”] 12 +2.00D -0.27£0.07 -0.64£0.07 58 0.10+0. 03 0.23+0.03 57
24 +2.00D -0.47£0.07 -0.99+0. 07 53 0.23+0.03 0.45+0.03 49
36 +2.00D -0.65£0.07 -1.31£0.08 50 0.34£0.03 0.62+0.03 45
Garcia-Del 2 12 +2.00 D -0.28+0.35 -0.570.52 51 0.130. 12 0.2240. 14 41
Ruiz-Pomeda 211 12 +2.00D -0.18(-0.27,-0.10)  -0.44(-0.53,-0.34) 59 0.12(0.08,0.16) 0.24(0.95,0.28) 50
24 +2.00D -0.45(-0.64,-0.27)  -0.74(-0.95,-0.53) 39 0.28(0.20,0.37) 0.44(0.35,0.54) 36
Walline %7 12 +2.50D -0.20(=0.27,-0.12)  -0.43(-0.51,-0.36) 53 0.16(0.13,0.18) 0.29(0.26,0.31) 45
+1.50D -0.35(-0.42,-0.27)  -0.43(-0.51,-0.36) 19 0.26(0.23,0.28) 0.29(0.26,0.31) 10
24 +2.50D -0.41(-0.51,-0.30)  -0.74(-0.84,-0.63) 45 0.30(0.26,0.34) 0.50(0.46,0.54) 40
+1.50 D -0.65(-0.75,-0.55)  -0.74(-0.84,-0.63) 12 0.44(0.41,0.48) 0.50(0.46,0.54) 12
36 +2.50D -0.60(-0.72,-0.47) -1.05(-1.17,-0.93) 43 0.42(0.38,0.47) 0.66(0.61,0.71) 36
+1.50D -0.89(-1.01,-0.77)  -1.05(-1.17,-0.93) 15 0.58(0.54,0.63) 0.66(0.61,0.71) 12
Sankaridurg 4% 12 +2.50 D(Test 1) ~0.46(-0.38,-0.55)  -0.66(-0.58,-0.74) 30 0.19(0.15,0.22) 0.33(0.30,0.36) )
+1.50 D(Test T) <0.52(-0.44,-0.61)  -0.66(~-0.58,-0.74) 21 0.23(0.20,0.27) 0.33(0.30,0.36) 30
+1.75 D(DOF) (Test ) -0.46(-0.37,-0.55)  =0.66(-0.58,-0.74) 30 0.22(0.19,0.26) 0.33(0.30,0.36) 33
+1.25 D(DOF) (Test V) -0.49(-0.40,-0.57)  -0.66(-0.58,-0.74) 26 0.22(0. 18,0.25) 0.33(0.30,0.36) 3
2% +2.50 D(Test 1) -0.87(-0.71,-1.03)  -1.15(=0.99,-1.30) 24 0.41(0.34,0.48) 0.60(0.53,0.66) kY]
+1.50 D(Test 1) -0.88(-0.72,-1.03)  -1.15(-0.99,-1.30) 2 0.46(0.39,0.53) 0.60(0.53,0.66) 23
+1.75 D(DOF) (Test 1) -0.78(-0.62,-0.94)  -1.15(-0.99,-1.30) 3 0.45(0.38,0.52) 0.60(0. 53,0.66) 25
+1.25 D(DOF) (Test I) -0.85(-0.69,-1.00)  -1.15(-0.99,-1.30) 26 0.43(0. 36,0. 50) 0.60(0. 53,0. 66) 28

Gl EAE XN

Note: CI: confidence interval

2.5 LAY

1T 14 ZH B30 18] i 6 B AR A A B I Y S o 1R

(I’=87%,P<0.05) , 3% I B WL &%

(95%CI: 0.14 ~ 0.22), 2 R A 5% il % & X
(Z=9.18,P<0.05) (K 5).

. Experimental Control Mean Difference Mean Difference
AR Y S DAL R I 4 5 X IR 4 Study or Subgroup Mean __ SD Total Mean __ SD Total Weight IV,Random,95% Cl IV, Random, 95% CI
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Figure 4 Meta-analysis of refraction change in experimental and control groups
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Figure 5 Meta-analysis of refraction change in experimental and control groups after excluding

heterogeneous studies

groups
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Figure 6 Meta-analysis of axial elongation in experimental and control groups The change in

axial elongation was less in experimental groups than control groups
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Figure 7 Meta-analysis of axial elongation in experimental and control groups after excluding

Favours [experimental] Favours [control]

HEASHBARBKETLAN Meta DTER B AIRH I E Ak

heterogeneous studies The axial elongation was less in experimental groups than control groups



SEER R BF s 2022 4F 11 H 5 40 3555 11 4 Chin J Exp Ophthalmol , November 2022, Vol. 40, No. 11

Mean Difference
IV, Random, 95% Cl

L3R A e 0 ARl B K g,
Ji AT R A A I O 1 3 L IR TG 8
TE T 340 J2 A0 325 B 400 ) B8 32 7 A
TR B AR 2, X A [ T R
PR IE 03 R, IS & A AE

< @NMM%&%&M@%%%
_ AL B, A X L
|— w@mﬁP%ﬂsE%ﬁMM%
- JEE O 3 14 72 Al DL T He 3 30 R 1
. T AT O R ML L K T Y

- 1052 - e
Experimental Control Mean Difference

Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random,95% Cl
3.1 (&P gl
Anstice 2011 +2.00D -0.44 033 35 -0.69 0.38 35  6.5% 0.25[0.08,0.42]
Chamberlain 2019 +2.00D -0.27 007 116 -0.64 0.07 120 9.3% 0.37[0.35,0.39]
Cheng 2016 +0.175pm -0.55 0.41 40 -068 0.52 41 57% 0.13[0.07,0.33)
Fujikado 2014 +0.50D -0.37 033 11 -05 0.18 13 54% 0.130.09,0.35]
Garcia 2021+2.00D -0.28 035 32 -057 0.52 26 51% 0.29[0.08, 0.52]
Ruiz-Pomeda 2018 +2.00D -0.18 0.2851 41 -0.44 02538 33 7.6% 0.26[0.14,0.38]
Sankaridurg 2019 +1.25D0F  -0.48 0.3124 61 -0.66 0.3305 68  7.9% 0.17 [0.06, 0.28]
Sankaridurg 2019 +1.50D -0.52 03484 B0 -0.66 0.3305 68  7.7% 0.14[0.02,0.26]
Walline 2020 +1.50D -0.35 0.3491 98 -0.43 0.36 97 8.1% 0.08 [0.02,0.18]
Subtotal (95% CI) 494 501 63.2% 0.21[0.10, 0.31]
Heterogeneity: Tau?*= 0.02; Chi*= 67.17, df = 8 (P < 0.00001); = 88%
Test for overall effect: Z= 3.87 (P = 0.0001)
3.1.2 Bl
Aller2016 +0.25~3.75D -0.22 0.34 38 -0.79 0.43 40  6.4% 0.57 [0.40,0.74]
Lam 2014 +2.50D -0.36 037 65 -048 0.47 63  7.0% 0.120.03,0.27)
Sankaridurg 2019 +1.75D0F  -0.46 0.3361 56 -0.66 0.3305 B8 7.7% 0.20[0.08,0.32]
Sankaridurg 2019 +2.50D -0.46 0.3423 58 -0.66 0.3305 B8 7.7% 0.20[0.08,0.32]
Walline 2020 +2.50D -0.2 0.4 97 -0.43 0.36 97 7.9% 0.23[0.12,0.34]
Subtotal (95% CI) 314 336 36.8% 0.26 [0.13, 0.38]
Heterogeneity: Tau*= 0.01; Chi*=17.68, df= 4 (P = 0.001); F=77%
Test for overall effect: Z= 4.11 (P < 0.0001)
Total (95% CI) 808 837 100.0% 0.22[0.15, 0.30]
Heterogeneity: Tau®= 0.02; Chi*= 87.90, df= 13 (P < 0.00001); *= 87% =1

Test for overall effect Z= 5.65 (P < 0.00001)
Test for subaroun differences: Chi*= 0.37. df=1 (P = 0.54). F= 0%

05 )
Favours [experimental] Favours [control]

4 5T .
Wyt PDSCLs 4% K 1F B fin AT

B8 {KApimIEAF MM PDSCLs JEXET L E Meta AT EER = M W41 b i 6

JEE 78 Al /N T o B TSI 4

Figure 8 Meta-analysis of refraction change in PDSCLs low-medium and high add power groups

The change in myopia progression was less in PDSCLs high add power subgroup than the PDSCLs low-

medium add power subgroup
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Figure 9 Meta-analysis of axial elongation in PDSCLs low-medium and high add power groups

The axial elongation was less in PDSCLs high add power subgroup than the PDSCLs low-medium add

power subgroup
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