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[Abstract]  Objective  This study aimed to evaluate the effect 

of  peripheral defocus soft contact lenses (PDSCLs), single-vision 

spectacles, and single-vision contact lenses (SVCLs) on myopia 

progression in children and adolescents.  
Methods  A meta-analysis was conducted to collect relevant 

studies on the myopia control effect of  PDSCLs in children. 

English databases including PubMed, Medline, Embase, and 

Cochrane Library were searched with myopia, contact lens, children, 

adolescents, myopia progression, axial length, and refractive error 

and relevant free English terms as keywords. Chinese databases, 

including China National Knowledge Infrastructure (CNKI), 

Wanfang database, and China Science and Technology Journal 

Database (VIP database), were searched with corresponding 

Chinese phrases and relevant free Chinese terms as keywords. 

Randomized controlled trials (RCTs) on myopia control effect in 

children and adolescents were selected, with PDSCL wearers as the 

experimental group and single-vision spectacles or SVCL wearers 

as the control group. The quality of  included studies was evaluated 

using the Cochrane tool to assess the risk of  bias for RCTs. The 

combined effects of  the changes in refraction and axial length 

between experimental and control groups were determined using 

weighted mean difference (WMD) and 95% confidence interval 

(CI). The heterogeneity of  included studies was evaluated using I2 

statistics. The refraction and axial length in the experimental and 

control groups were compared using the Z test. The myopia 

control effect of  the add powers of  different PDSCLs was 

analyzed by the 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, high aberration, and high depth of  

focus were assigned to high add power subgroup.  

Results  A total of  378 studies 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 6-18 

years were enrolled, including 808 in the experimental group and 

837 in the control group. The follow-up ranged from 10 to 36 

months. The 10 studies included 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 the 

experimental group was significantly less than in the control group 

(WMD = 0.22D, 95% CI: 0.15–0.30, Z = 5.65; P < 0.05). The 

change in axial elongation was significantly less in the experimental 

group than in the control group (WMD = -0.10 mm, 95% CI: -0.12 

to -0.09, Z = 12.28; P < 0.05). The subgroup analysis showed that 

the WMD of  refraction change and axial elongation between the 

experimental and control groups were 0.21 D (95% CI: 0.10–0.31) 

and -0.10 mm (95% CI: -0.13 to 0.08) in the low-medium add  

 

power subgroup, respectively, and 0.26 D (95% CI: 0.13–0.38) and 

-0.13 mm (95% CI: -0.15 to 0.10) in the high add power subgroup, 

respectively.  

Conclusions  PDSCLs have a better myopia control effect than 

single-vision spectacles or SVCLs in children and adolescents. 

When the add power was higher, PDSCLs slowed the progression 

of  myopia more effectively. 
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In recent years, myopia has become a global public health problem. 

The global prevalence of  myopia is predicted to reach 50% in 

2050[1]. Myopia is an irreversible eye disease, which can easily lead 

to retinal detachment, macular disease, macular hemorrhage, 

choroidal neovascularization, and other ocular complications after 

it progresses to high myopia, and is one of  the important reasons 

for visual impairment and even blindness[2-3]. How to prevent and 

control myopia in children and adolescents has become an 

important societal issue. At present, the mechanism of  myopia has 

not been fully clarified, but the visual feedback mechanism plays an 

essential role in the development of  ocular refraction. Previous 

studies believed that the optical signal of  the fovea of  the retina 

controlled the growth of  the eyeball. However, subsequent animal 

experiments proved that the peripheral retinal signal played a major 

role in regulating the growth of  the eyeball, that is, the eyeball 

developed into axial myopia under the guidance of  the peripheral 

hyperopia defocus signal, and remained hyperopia under the 

guidance of  the myopic defocus signal[4-5]. This theory provided a 

basis for the application of  peripheral defocus soft contact lenses 

(PDSCLs) and other optical means in myopia control. PDSCLs 

were initially used to correct presbyopia [6]. In recent years, 

PDSCLs designed with new materials and technologies, such as 

concentric ring bifocal or progressive multifocal, new spherical 

aberration, extended focal depth design, and PDSCLs with 

different add power, have been proven to effectively delay myopia 

progression in children and adolescents [7-15]. Many recent studies 

have investigated the effect of  PDSCLs on myopia progression in 

children and adolescents. However, the results of  these studies vary 

significantly, and the quality of  the studies is mixed. Hence, they do 

not provide reasonable guidance to ophthalmologists. This study 

aimed to conduct a meta-analysis of  the randomized controlled 

trials (RCTs) of  PDSCLs and single-vision contact lenses (SVCLs), 

so as to improve the understanding of  the myopia control effect of  

PDSCLs in children and adolescents. 
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1 Materials and Methods 

1.1 Search strategy  

Two researchers searched PubMed, Medline, Embase, Cochrane 

Library, CNKI, Wanfang Data, and Weibo to collect relevant data 

on the effect of  PDSCLs in myopia control in children and 

adolescents. The search was conducted from the establishment of  

the database until April 2021, and the studies retrieved were in 

Chinese and English. A combination of  subject headings and free 

text terms was used in the search, including myopia, contact lens, 

children, adolescents, myopia progression, axial length, refractive 

error, and related free terms. The researchers manually retrieved 

and traced the references included in the studies to supplement and 

obtain additional relevant studies. The ongoing clinical trials were 

registered by China Clinical Trial Registration Center, the World 

Health Organization International Clinical Trial Registration 

Platform, and ClinicalTrials.gov, and were also searched. 

1.2 Selection of studies 

The inclusion criteria were as follows: (1) RCTs with either a 

parallel control or crossover design; (2) subjects: children and 

adolescents aged 6–18 years with myopia; (3) PDSCLs with the 

unique design used in the experimental group, and single-vision 

spectacles or SVCLs used in the control group; and (4) all studies 

including the outcome data of  the first stage (10 or 12 months), 

because several studies reported that PDSCLs had a time effect on 

myopia control during the follow-up period [14]. The exclusion 

criteria were as follows: (1) evaluation of  other interventions such 

as rigid breathable contact lenses and refractive surgery; (2) 

non-RCT studies; and (3) incomplete data or repeated research. 

1.3 Data extraction and quality assessment 

Two researchers independently screened studies and conducted 

data extraction, methodological quality evaluation, and 

cross-checking. The extracted information included author, 

publication year, country or region, PDSCL design type, follow-up 

time, age, baseline refraction, sample size, loss to follow-up, 

intervention methods in the control group, and outcome indicators. 

The primary outcome measure was the change in equivalent 

spherical equivalent (SER) at different visits, and the secondary 

outcome measure was the change in axial length (AL) at different 

visits. The experimental data with add power ≤+2.00 D, low 

aberration, and low depth of  focus were assigned to the 

low-medium add power subgroup, and the experimental data with 

add power >+2.00, high aberration, and high depth of  focus were 

assigned to the high add power subgroup to compare the myopia 

control effect of  different PDSCLs add powers. We used 

GetDataGraph Digitizer 2.24 software (http: //Getdata graph 

digitizer. com) to read data from different follow-up periods. 

The quality assessment of  all included studies was independently 

performed by two researchers using the improved Cochrane 

risk-of-bias evaluation tool, which included the generation of  

random sequences, hiding of  allocation schemes, blinding of  

researchers and subjects, blinding of  outcome evaluators, dropout 

and dropout reports, selective reporting of  research results, and 

other sources of  bias. The judgment level was categorized into high 

bias risk, low bias risk, and uncertainty. Any disagreement between 

the two researchers on the aforementioned assessment was 

resolved through discussion or consultation with the third 

researcher.  

1.4 Statistical analysis 

Review ManagerVersion 5.3 (http: //Tech.cochrane.org/revman) 

was used for data analysis. The differences between the two groups 

in terms of  the changes in SER and AL were expressed using 

weighted mean difference (WMD) and 95% confidence interval 

(CI). The myopia control rate was defined as the ratio of  the 

difference in refraction change (axial elongation) between the two 

groups and refraction change (axial elongation) in the control 

group. The I2 test was used to evaluate the statistical heterogeneity 

in the study. A P value <0.1 or I2 >50% was significant for the 

heterogeneity test. A random-effects model (I-V heterogeneity) was 

used to analyze the outcome indicators. A P value >0.1 or I2 <50% 

indicated no significant difference in the heterogeneity test between 

studies. A fixed-effect model (Mantel–Haenszel) was used to 

evaluate the combined effect. The double-tailed test was used, and 

a P value <0.05 indicated a statistically significant difference. 

2 Results 

2.1 Selection of studies 

We retrieved 378 studies, excluding 78 repetitive studies and 290 
studies that did not meet the inclusion criteria. Finally, 10 RCTs 
were included. The process of  study retrieval and screening is 
shown in Figure 1. 

Figure 1 Flow chart for study selection  
RCT: Randomized controlled trial 

2.2 Study characteristics 

In the 10 RCTs included, the participants were aged 6−18 years. 

The study areas covered various countries and regions, including 

the United States, Chinese Mainland, Hong Kong, New Zealand, 

Japan, Spain, Portugal, Canada, Singapore, and the United 

Kingdom. Among these studies, the studies by Anstice et al.[16] and 

Fujikado et al.[17] were crossover trials. Considering no washout 

period between the two visits, only the results of  the first period 

were included for analysis. The study of  Walline et al.[7] included 
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the data of  two groups with add power +2.50 and +1.50 D. 

Sankaridurg et al.[18] included four groups of  progressive design 

with add power of  +2.50 and +1.50 D and extended focal depth 

of  +1.75 and +1.25 D, respectively. Therefore, 14 groups of  data 

were included in this study. The design types of  PDSCLs included 

concentric bifocal, progressive multifocal, new extended focal 

depth, and positive spherical aberration PDSCLs; 808 myopic 

children were included in the experimental group and 837 myopic 

children in the control group. The dropout rates in the 

experimental and control groups ranged from 0% to 43% (Table 1). 
Table 1 Characteristics of  included studies 

Study 
Year of  

publication 

Research 

completion 

place 

PDSCL design type Added value 

Intervention 

in control 

group 

Follow-up 

time 

(months) 

Age range 

(years) 

Baseline refraction (끫̅룊 ± 끫룀, D) 

Number of  people quitting/total 

number of  people (quitting rate) 

[n/n (%)] 

Experimental 

group 

Control 

group 

Experimental 

group 
Control group 

Cheg et al. [8] 2016 USA 
Positive spherical 

aberration 
+0.175 μm SVCLs 12 8-11 -2.57±1.34 -2.81±1.46 12/64 (19) 6/63 (10) 

Lam et al. [13] 2014 Hong Kong 
Concentric double 

focus 
+2.50 D SVCLs 24 8-13 -2.9±1.05 -2.80±1.03 46/111 (41) 47/110 (43) 

Aller et al. [15] 2016 USA 
Concentric double 

focus 
+0.25 to +3.75 D SVCLs 12 8-18 -2.57±1.34 -2.8±1.46 1/39 (3) 0/40 (0) 

Anstice et al. 
[10] 

2011 New Zealand 
Concentric double 

focus 
+2.00 D SVCLs 10 11-14 -2.71±1.10 -2.71±1.10 5/40 (13) 5/40 (13) 

Fujikad et al. 
[17] 

2014 Japan 
Progressive 

multifocus 
+0.50 D SVCLs 24 6-16 -2.56±0.87 -2.64±0.99 0/11 (0) 0/13 (0) 

Ruiz pomeda 

et al. [19] 
2018 Spain 

Concentric double 

focus 
+2.00 D 

Single-vision 

spectacle 
24 8-12 -2.16±0.94 -1.75±0.94 5/46 (11) 0/33 (0) 

Garcia del et 

al. [12] 
2021 Spain 

Progressive 

multifocus 
+2.00 D SVCLs 12 7-15 -2.62±1.78 -3.28±1.84 4/36 (11) 8/34 (23) 

Chamberlain 

et al. [14] 
2019 

Portugal, UK, 

Singapore, 

Canada 

Concentric double 

focus 
+2.00 D SVCLs 36 8-12 -2.02±0.77 -2.19±0.81 17/70 (24) 18/74 (24) 

Walline et al. 
[7] 

2020 USA 
Concentric double 

focus 

+1.50 D SVCLs 36 7-11 -2.43±1.11 -2.46±0.97 0/98 (0) 1/98 (1) 

+2.50 D    -2.28±0.90  1/98 (1)  

Sankaridurg 

et al. [18] 

2019 Chinese 

mainland 

Progressive 

multifocus and new 

extended depth of  

focus 

+2.50 D (Test I) SVCLs 24 8-13 -2.38±0.82 -2.29±0.75 45/103 (43) 34/102 (33) 

+1.50 D (Test II)    -2.39±0.79  41/101 (41)  

+1.75 D (DOF) (Test III) 
 

  -2.41±0.82  42/98 (43)  

+1.25 D (DOF) (Test IV)   -2.44±0.73  43/104(41)  

2.3 Trial quality 

Cheng et al.[8] only mentioned random trials and did not specifically 

describe the methods of  random allocation and hiding. Fujikado et 

al.[17] only mentioned the use of  a random number table, but did 

not specifically describe the method of  randomized hiding. The 

study by Anstice et al.[16] was a crossover and single-blind trial due 

to the characteristic of  the design itself. Because Ruiz Pomeda et 

al.[19] used the single-vision spectacles in the control group, the trial 

adopted single blinding. Each study specifically described the 

number and reasons for dropouts during the follow-up. The quality 

assessments of  these studies are shown in Figures 2 and 3. 

 
Figure 2 Overall quality assessment of  included studies 

 

 

 

 
Figure 3 Quality assessment of  randomized controlled trials included 

in the analysis 

2.4 Refraction, AL changes, and control rate in the experimental and 

control groups 

The myopia control rate of  PDSCLs with different designs and 

different add powers ranged from 12% to 72%, and the axial 

elongation control rate ranged from 12% to 79%. Among these, 

the participants in the study by Aller et al.[15] included only children 

with esophoria myopia, resulting in a significantly higher myopia 

control rate of  72% and axial growth control rate of  79% 

compared with those in other studies. Walline et al.[7] reported 

lower myopia control rate (15%) and axial growth control rate 

(12%) in the low add power group (+1.50 D) compared with other 

studies (Table 2). 
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Table 2 Myopia progression, axial elongation, and control rate in the experimental and control groups during different periods of  follow-up from included 

studies 

Study 
Intervention 

time (months) 
Added value 

Refraction change Refraction 
control 
rate (%) 

Eye axis length change 
Eye axis length 
control rate (%) Experimental group Control group 

Experimental 
group 

Control group 

Cheg et al. [8] 12 +0.175μ m -0.55±0.41 -0.68±0.52 19 0.23±0.15 0.37±0.16 38 
Anstice et al. [16] 10 +2.00 D -0.44±0.34 -0.69±0.38 36 0.11±0.09 0.22±0.10 50 
All et al. [15] 12 +0.25 to +3.75 D -0.22±0.34 -0.79±0.43 72 0.05±0.14 0.24±0.17 79 
Lam et al. [13] 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 
Fujikad et al. [17] 12 +0.50 D -0.37±0.33 -0.50±0.18 26 0.09±0.18 0.17±0.18 47 
Chamberlain et al. [14] 12 +2.00 D -0.27±0.07 -0.64±0.07 58 0.10±0.03 0.23±0.03 57 
 24 +2.00 D -0.47±0.07 -0.99±0.07 53 0.23±0.03 0.45±0.03 49 
 36 +2.00 D -0.65±0.07 -1.31±0.08 50 0.34±0.03 0.62±0.03 45 
Garcia del et al. [12] 12 +2.00 D -0.28±0.35 -0.57±0.52 51 0.13±0.12 0.22±0.14 41 
Ruiz pomeda et al. [19] 12 +2.00 D -0.18(-0.27 to -0.10) -0.44 (-0.53 to -0.34) 59 0.12 (0.08-0.16) 0.24 (0.95,0.28) 50 
 24 +2.00 D -0.45 (-0.64 to -0.27) -0.74 (-0.95 to -0.53) 39 0.28 (0.20-0.37) 0.44 (0.35-0.54) 36 
Walline et al. [7] 12 +2.50 D -0.20 (-0.27 to -0.12) -0.43(-0.51,-0.36) 53 0.16 (0.13-0.18) 0.29 (0.26-0.31) 45 
  +1.50 D -0.35 (-0.42 to -0.27) -0.43 (-0.51 to -0.36) 19 0.26 (0.23-0.28) 0.29 (0.26-0.31) 10 
 24 +2.50 D -0.41 (-0.51to -0.30) -0.74 (-0.84 to -0.63) 45 0.30 (0.26-0.34) 0.50 (0.46-0.54) 40 
  +1.50 D -0.65 (-0.75 to -0.55) -0.74 (-0.84 to -0.63) 12 0.44 (0.41-0.48) 0.50 (0.46-0.54) 12 
 36 +2.50 D -0.60 (-0.72 to -0.47) -1.05 (-1.17 to -0.93) 43 0.42 (0.38-0.47) 0.66 (0.61-0.71) 36 

  +1.50 D -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 et al. [18] 12 +2.50 D (Test I) -0.46 (-0.38 to -0.55) -0.66 (-0.58 to -0.74) 30 0.19 (0.15-0.22) 0.33 (0.30-0.36) 42 

  +1.50 D (Test II) -0.52 (-0.44 to -0.61) -0.66 (-0.58 to -0.74) 21 0.23 (0.20-0.27) 0.33 (0.30-0.36) 30 

  
+1.75 D (DOF) 

(Test III) 
-0.46(-0.37 to -0.55) -0.66 (-0.58 to -0.74) 30 0.22 (0.19-0.26) 0.33 (0.30-0.36) 33 

  
+1.25 D (DOF) 

(Test IV) 
-0.49 (-0.40 to -0.57) -0.66 (-0.58 to -0.74) 26 0.22 (0.18-0.25) 0.33 (0.30-0.36) 33 

 24 +2.50 D (Test I) -0.87 (-0.71 to -1.03) -1.15 (-0.99 to -1.30) 24 0.41 (0.34-0.48) 0.60 (0.53-0.66) 32 
  +1.50 D (Test II) -0.88 (-0.72 to -1.03) -1.15 (-0.99 to -1.30) 23 0.46 (0.39-0.53) 0.60 (0.53-0.66) 23 

  
+1.75 D (DOF) 

(Test III) 
-0.78 (-0.62 to -0.94) -1.15 (-0.99 to -1.30) 32 0.45 (0.38-0.52) 0.60 (0.53-0.66) 25 

  
+1.25 D (DOF) 

(Test IV) 
-0.85 (-0.69 to -1.00) -1.15 (-0.99 to -1.30) 26 0.43 (0.36–0.50) 0.60 (0.53-0.66) 28 

CI: Confidence interval 

2.5 Analysis of  refraction change 

A random-effects model was used due to the obvious heterogeneity 

of  refraction changes among the 14 groups of  data (I2 = 87%, P < 

0.05). The WMD of  refraction change between the two groups was 

0.22 D (95% CI: 0.15-0.30), with a statistically significant difference 

(Z = 5.65, P < 0.05) (Figure 4). However, after the exclusion of  the 

studies by Chamberlain et al.[14] and Aller et al.[15], which included 

both eyes of  patients and participants with esophoria myopia, 

respectively, the heterogeneity was significantly reduced (I2 = 0%, P > 

0.05). The WMD of  refraction change in the two groups was 0.18 

D (95% CI: 0.14–0.22); the difference was still statistically 

significant between the two groups (Z = 9.18, P < 0.05) (Figure 5). 

 
Figure 4 Meta-analysis of  refraction change in the experimental and 
control groups. The change in refraction was less in the experimental group 
than in the control group 

 
Figure 5 Meta-analysis of  refraction change in the experimental an 
control groups after excluding heterogeneous studies  The change in 
myopia progression was less in the experimental group than in the control group 

 

2.6 Analysis of  axial elongation 

The change in AL among the 14 groups of  data analyzed showed 

significant heterogeneity (I2 = 59%, P < 0.05). Thus, a 

random-effects model was used to evaluate the WMD of  AL 

change between the experimental and control groups, which was 

found to be -0.11 mm (95% CI: -0.13 to 0.09) with a statistically 

significant difference (Z = 12.28, P < 0.05) (Figure 6). However, 

after excluding the studies by Chamberlain et al. [14] and Aller et 

al.[15], the heterogeneity decreased significantly (I2 = 41%, P = 0.07). 

A fixed-effects model was used to evaluate the WMD of  AL 

change, which was found to be –0.10 mm (95% CI: -0.12 to -0.09) 

with a statistically significant difference (Z = 12.28, P < 0.05) 

(Figure 7). 

 
Figure 6 Meta-analysis of  axial elongation in the experimental and control 
groups  The change in axial elongation was less in the experimental group than 
in the control group  

 
Figure 7 Meta-analysis of  axial elongation in experimental and control 
groups after excluding heterogeneous studies The axial elongation was less 
in experimental groups than control groups 
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2.7 Treatment effect of  PDSCLs with different add power 

subgroups 

In the low-medium add power subgroups, the WMD of  refraction 

change and AL change between the two groups was 0.21 D (95% 

CI: 0.10–0.31) and -0.10 mm (95% CI: -0.13 to -0.08), respectively. 

In the high add power subgroup, the WMD of  refraction and AL 

change between the two groups was 0.26 D (95% CI: 0.13–0.38) 

and -0.13 mm (95% CI: -0.15 to -0.10), respectively (Figures 8 and 

9).

 
Figure 8 Meta-analysis of  refraction change in PDSCL low-medium and 
high add power groups  The change in myopia progression was less in 
PDSCL high add power subgroup than the PDSCL low-medium add power 
subgroups 

 
Figure 9 Meta-analysis of  axial elongation in PDSCL low-medium and 
high add power groups The axial elongation was less in PDSCL high add 
power subgroup than the PDSCL low-medium add power subgroup 

3 Discussion 

Evidence-based medicine research showed that RCT design could 

provide stronger research evidence for clinical research. The studies 

included in this analysis incorporated various types of  PDSCLs. 

The concentric ring bifocal PDSCLs were composed of  a 

farsighted central area surrounded by a series of  concentric ring 

structures consisting of  defocused areas and correction areas. The 

progressive PDSCLs featured a central distance zone with a gradual 

transition refractive power, ultimately reaching a progressive 

positive power in peripheral areas. Additionally, the study 

introduced new PDSCLs designed with +0.175-µm positive 

spherical aberration at 5 mm around the optical center, specifically 

to counteract the negative spherical aberration during 

accommodation[8]. Finally, the PDSCLs with extended focal depth 

were designed based on selective higher-order aberrations, and a 

non-single and aperiodic refractive distribution was used to expand 

the focal depth and optimize retinal quality[18]. This study 

conducted a meta-analysis on 10 RCTs, including 14 groups of  

PDSCL experimental data with different designs on myopia 

progression in children and adolescents aged 6-18 years. The 

findings of  this study suggested that PDSCLs could effectively 

control myopia in children and adolescents by slowing myopia 

progression by 0.22 D per year and axial elongation by 0.11 mm 

per year, compared with those in the control group. After excluding 

two studies with obvious heterogeneity, the heterogeneity was 

significantly reduced and the PDSCLs were found to slow myopia 

progression by 0.18 D and axial elongation by 0.10 mm every year 

compared with those in the control group. These findings 

supported the results obtained from animal models, suggesting that 

peripheral myopic defocusing around the retina could slow the 

progression of  myopia and axial elongation[20]. However, other 

studies showed that retinal relative peripheral hyperopic defocusing 

could not predict the occurrence or progression of  myopia in 

children[21]. A recent study investigated the impact of  the 

monocular correction on children with progressive myopia. 

According to the findings, the uncorrected eye experiences 

prolonged myopic defocusing throughout the entire retina, 

compared with the fully corrected contralateral eye. This 

phenomenon could be responsible for slower myopia progression 

and eye axis growth when myopia was left uncorrected, as it created 

a myopic defocusing state in the retina for both near and far vision. 

Notably, this state differed from the myopic defocusing state that 

occurred when only far vision was affected in both eyes.[22]. 

Therefore, larger-scale and longer-term studies are needed to 

explore the changes in peripheral retinal refraction and the effects 

of  PDSCLs on myopia in children and adolescents. 

The use of  PDSCLs was shown to alter the peripheral refractive 

state of  the retina. Allinjawi et al.[23] demonstrated that different 

add powers (+1.50, +2.50, +3.00, and +3.50 D, temporal 35° to 

nasal 35°) of  multifocal contact lenses reduced peripheral 

hyperopic defocus with increasing add power. Besides peripheral 

retinal myopic defocusing, spherical aberration and extended depth 

of  focus were also considered important optical factors for slowing 

myopia progression [24-26]. These findings suggested that the 

asymmetry of  retinal optical signals might play an important role in 

slowing the progression of  myopia and axial elongation. This study 

also investigated new PDSCLs designed with positive spherical 

aberration and extended focal depth, which were classified into 

low-medium add power and high add power subgroups. The 

subgroup analysis revealed that higher add power PDSCLs 

demonstrated better myopia control effects. The BLINK study also 

demonstrated that higher add power (+2.50 D) had a more 

significant advantage in slowing down myopia progression 

compared with medium add power (+1.50 D) and SVCLs[7]. 

The myopia control rates of  PDSCLs in the present study varied 

from 12% to 72% across different follow-up durations. However, 

long-term follow-up studies on the effects of  PDSCLs on myopia 

control were lacking. A 3-year randomized, double-blind clinical 

trial by Chamberlain et al.[14] showed that PDSCLs had the most 

prominent effect on myopia control in the first year of  the study, 

but the effect continued to accumulate throughout the entire 

observation period (12, 24, and 36 months). Similarly, other 2-year 

follow-up studies also showed a sustained effect of  PDSCLs on 

myopia control[10, 13, 27]. These findings were inconsistent with the 

results of  the COMET study, which demonstrated that progressive 

spectacles could only slow myopia progression during the first year 

of  follow-up[28]. Although the treatment effect of  PDSCLs might 

last for 36 months or more, it appeared to peak during 12–24 

months of  intervention, which was consistent with similar studies 

on multifocal spectacle lenses or rigid corneal contact lenses[28-30]. 

This might be related to the counteraction of  ocular changes, such 

as corneal flattening caused by contact lenses, slow progression of  

myopia with the aging of  children, or decreased patient compliance 

during treatment. 

Several research findings suggested that the impact of  PDSCLs 
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on myopia control was more noticeable among individuals who 

wore them for a longer time or exhibited high compliance[13]. Since 

the myopic defocusing in the peripheral retina of  PDSCL wearers 

is influenced by the diameter of  the optical zone and pupil size, 

personalized treatment with specific additional power and optical 

diameters of  PDSCLs based on individual pupil diameter and 

accommodation lag may be a more effective approach for myopia 

control. Although this analysis included high-quality RCTs, 

potential biases could not be completely eliminated. Additionally, 

some studies suggested that myopia progression was associated 

with factors such as race, sex, age, baseline myopia, and design 

features of  the lenses, including aspherical surfaces, foveal defocus 

for near or distant objects, and magnitude of  near addition[29, 31, 32]. 

However, other studies suggested that the myopia control effect of  

PDSCLs was universal and not influenced by these factors[14]. A 

majority of  studies on PDSCLs included in this review were 

conducted on White children with low myopia. However, PDSCLs 

appeared to have a more significant effect in controlling myopia in 

Asian children who typically spent less time outdoors. Therefore, 

the subgroup analyses on these factors were not feasible in this 

study.  

To sum up, PDSCLs have a better myopia control effect than 

single-vision spectacles or SVCLs in children and adolescents, and 

PDSCLs with higher add power can slow the progression of  

myopia more effectively. 
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