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Key Messages
•	 A total of 5 relevant systematic reviews and 7 randomized controlled trials (RCTs) 

were identified.

•	 Myopia progression and axial length elongation was less with omafilcon A (MiSight) 
contact lenses compared to single-vision lenses (1 RCT; statistical significance of 
difference was not reported).

•	 Myopia progression and axial length elongation was less with defocus incorporated 
multiple segments spectacle lenses compared to single-vision spectacle lenses (1 RCT; 
the between-group difference was statistically significant).

•	 Myopia progression was less with orthokeratology contact lenses compared to single-
vision contact lenses or single-vision lenses (2 systematic reviews and 2 RCTs; between-
group difference was statistically significant or statistical significance was not reported) 
and axial length elongation was less (5 systematic reviews and 2 RCTs; between-group 
difference was statistically significant or statistical significance was not reported).

•	 Myopia progression and axial length elongation was less with multifocal lenses compared 
with single-vision contact lenses (1 systematic review and 2 RCTs; between-group 
difference was statistically significant).

•	 Findings need to be interpreted in the light of limitations, such as limited quantity and 
quality of the included primary studies, limited information regarding adverse events, and 
lack of long-term data.

•	 No economic evaluations reporting on the cost-effectiveness of these interventions 
were identified.

Context and Policy Issues
Myopia is also known as near-sightedness or short-sightedness. In myopia, the light rays 
entering the eye from distant objects are focused in front of the retina instead of on the 
surface of the retina as in the emmetropic (normal) eye, resulting in distant objects appearing 
blurred.1 Myopia occurs due to the cornea and/or lens being too curved, the length of the 
eyeball being too long, or a combination of these factors.1 It is a type of refractive error that is 
measured in terms of spherical equivalent. Myopia is defined as a spherical equivalent of less 
than 0 dioptres (D), clinically significant myopia as −1 D or less, and moderate or high myopia 
as less than −3 D.2 Myopic individuals may have anisomyopia (a difference of more than 1 D 
in refractive status between the eyes)3 or anisometropia (the eyes have different refractive 
powers).4 The prevalence of myopia increases throughout childhood. In the US, it is estimated 
that prevalence of myopia is 1% to 5% in preschool children, approximately 9% in school-aged 
children, and approximately 30% in adolescents.5 If left untreated, myopia will progress to 
high myopia.6 High levels of myopia are associated with ocular diseases such as glaucoma, 
macular degeneration, cataracts, and retinal detachment, and can lead to significant visual 
impairment.7-9

The prevalence of myopia has increased worldwide, and it is a global public health 
problem.10,11 It is estimated that by 2050 half of the world’s population will have myopia.1,12 
It is important that progression of myopia is controlled to reduce the incidence of other 
detrimental eye conditions later on. Treatment options for controlling myopia include optical 
interventions (a variety of lenses) as well as pharmaceutical interventions (such as atropine 
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and timolol drops).1 For children, spectacles are used typically as the initial treatment of 
myopia because they provide clear vision with few potential side effects.1 Contact lenses may 
be used but their use requires greater dexterity and responsibility.1 Lenses of various designs 
have been developed to control the progression of myopia. There appears to be lack of 
consensus regarding the use of the various lens types.13 To control the progression of myopia 
in children, there has been interest regarding the clinical effectiveness and cost-effectiveness 
of certain optical interventions, such as soft contact lenses (i.e., MiSight), defocus integrated 
multiple segments (DIMS) spectacle lenses, orthokeratology (OK), and multifocal contact 
lenses. The MiSight contact lens comprises a large central correction area surrounded by 
concentric zones of alternating distance and near power.8 The DIMS spectacle lens comprises 
a hexagonal central zone of distance refractive correction surrounded by an annular defocus 
zone with dense microlens segments of 3.5 D added.12 The OK lenses are specially designed 
and fitted contact lenses to temporarily reshape the cornea to improve vision. Most OK lenses 
are worn at night to reshape the front surface of the eye while the wearer is sleeping.14 The 
purpose of this report is to summarize the evidence regarding the clinical effectiveness and 
cost-effectiveness of specific optical interventions (e.g., soft contact lenses, such as MiSight; 
DIMS; OK; and multifocal contact lenses) for control of progression of myopia in children.

Research Questions
1.	 What is the clinical effectiveness of soft contact lenses (MiSight lenses) for the prevention 

of myopia worsening in children?

2.	 What is the clinical effectiveness of DIMS spectacle lenses for the prevention of myopia 
worsening in children?

3.	 What is the clinical effectiveness of OK for the prevention of myopia worsening in children?

4.	 What is the clinical effectiveness of multifocal contact lenses for the prevention of myopia 
worsening in children?

5.	 What is the cost-effectiveness of soft contact lenses (MiSight lenses) for the prevention of 
myopia worsening in children?

6.	 What is the cost-effectiveness of DIMS spectacle lenses for the prevention of myopia 
worsening in children?

7.	 What is the cost-effectiveness of OK for the prevention of myopia worsening in children?

8.	 What is the cost-effectiveness of multifocal contact lenses for the prevention of myopia 
worsening in children?

Methods

Literature Search Methods
A limited literature search was conducted by an information specialist on key resources 
including MEDLINE, the Cochrane Database of Systematic Reviews, the international HTA 
database, the websites of Canadian and major international health technology agencies, as 
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well as a focused internet search. The search strategy comprised both controlled vocabulary, 
such as the National Library of Medicine’s MeSH (Medical Subject Headings), and keywords. 
The main search concepts were pediatrics, myopia, and single-use and/or soft contact lenses, 
DIMS spectacles, OK, and multifocal contact lenses. When possible, retrieval was limited to 
the human population. The search was also limited to English-language documents published 
between January 1, 2016, and February 2, 2021.

Selection Criteria and Methods
One reviewer screened citations and selected studies. In the first level of screening, titles and 
abstracts were reviewed and potentially relevant articles were retrieved and assessed for 
inclusion. The final selection of full-text articles was based on the inclusion criteria presented 
in Table 1.

Exclusion Criteria
Articles were excluded if they did not meet the selection criteria outlined in Table 1, they were 
duplicate publications, or were published before 2016. Systematic reviews that were captured 
by an included overview of systematic reviews were excluded. Systematic reviews in which 
all relevant studies were captured in other more recent or more comprehensive systematic 
reviews were excluded. Primary studies retrieved by the search were excluded if they were 
captured in 1 or more included systematic reviews. For question 2, primary studies that did 
not specifically report the intervention as DIMS spectacle lens were excluded. For question 4, 
primary studies that did not specifically report the intervention as multifocal or bifocal contact 
lens were excluded.

Critical Appraisal of Individual Studies
The included publications were critically appraised by 1 reviewer using the following 
tools as a guide: A MeaSurement Tool to Assess systematic Reviews 2 (AMSTAR 2)15 for 
systematic reviews, the Questionnaire to Address the Relevance and Credibility of a Network 

Table 1: Selection Criteria

Criteria Description

Population Children (under 18 years) with myopia in 1 or both eyes (or anisomyopia, or anisometropia if 1 or both 
eyes are myopic)

Intervention Q1 and Q5: Omafilcon A lenses (i.e., MiSight) in combination with atropine or alone

Q2 and Q6: DIMS spectacle lens (i.e., Miyosmart) in combination with atropine or alone

Q3 and Q7: OK (i.e., Ortho-K, OK, overnight vision correction, corneal refractive therapy, gentle vision 
shaping system) in combination with atropine or alone

Q4and Q8: Multifocal contact lenses in combination with atropine or alone

Comparator Atropine eye drops; single-vision lens or spectacles

Outcomes Q1 to Q4: Myopia progression (i.e., change in the spherical equivalent and axial length), quality of life, 
medication side effects, risks of infection, medication adherence

Q5 to Q8: Cost-effectiveness (e.g., quality-adjusted life-years, incremental cost-effectiveness)

Study designs Health technology assessments, systematic reviews, RCTs, and economic evaluations

OK = orthokeratology; RCT = randomized controlled trial.
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Meta-Analysis16 for network meta-analyses (NMAs), and the Downs and Black checklist17 for 
randomized controlled trials (RCTs). Summary scores were not calculated for the included 
studies; rather, the strengths and limitations of each included publication were described 
narratively.

Summary of Evidence

Quantity of Research Available
A total of 316 citations were identified in the literature search. Following screening of titles 
and abstracts, 275 citations were excluded and 41 potentially relevant reports from the 
electronic search were retrieved for full-text review. No potentially relevant publications 
were retrieved from the grey literature search for full-text review. Of these potentially 
relevant articles, 25 publications were excluded for various reasons, and 16 publications 
met the inclusion criteria and were included in this report. These comprised 1 overview13 
of systematic reviews, 4 systematic reviews,1,10,11,18 and 7 RCTs,6-9,12,19-24 of which 1 RCT was 
reported in 4 publications8,19,20,24 and 1 RCT was reported in 2 publications.12,21 No relevant 
economic evaluations were identified. Appendix 1 presents the PRISMA25 flow chart of the 
study selection.

Summary of Study Characteristics
One overview13 of systematic reviews, 4 systematic reviews1,10,11,18 and 7 RCTs,6-9,12,19-24 were 
identified. The overview13 and 1 systematic review1 had broader inclusion criteria than the 
current report and investigated optical as well as pharmaceutical interventions; therefore, 
only the subset of interventions relevant for this current report is presented here. One 
systematic review with an NMA10 was included in the selected overview13; however, the NMA 
results were not reported in the overview, so only the NMA results for this systematic review 
will be presented separately in this current report. Henceforth, the overview of systematic 
reviews and the systematic reviews will be referred to as systematic reviews in this report. 
The relevant primary studies in the included the systematic reviews are listed in Appendix 5. 
There was some overlap in the studies included in the systematic reviews; therefore, the 
findings from the systematic reviews are not exclusive. Of the 7 RCTs, 1 RCT had relevant 
information reported in 4 publications8,19,20,24 and 1 RCT had relevant information reported in 2 
publications.12,21 Additional details regarding the characteristics of included publications are 
provided in Appendix 2 (Table 2 and Table 3).

Study Design
Of the 5 systematic reviews,1,10,11,13,18 3 systematic reviews1,11,13 included meta-analyses, 
1 systematic review10 included an NMA, and 1 systematic review18 described results 
narratively. The number of relevant primary studies (RCTs or prospective or retrospective 
non-randomized studies) included in the systematic reviews1,11,13,18 ranged between 7 and 16. 
The systematic review10 with an NMA included a total of 30 RCTs; it appears all the RCTs were 
used for the NMA because there was no mention of a subset of RCTs being used, but it was 
not explicitly stated. The authors of the NMA presented a network diagram and conducted a 
Bayesian random-effects NMA. They estimated posterior densities of all unknown parameters 
using the Markov chain Monte Carlo method. As the objective of this NMA was different 
from that of the current report (i.e., to assess the effectiveness of different interventions, 
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including several drug interventions, to slow the progression of myopia), the majority of the 
interventions of relevance for the current report were not included in the NMA. The latest 
date of the literature search for the systematic reviews ranged between December 2017 and 
February 2019. The systematic reviews were published between 2016 and 2020.

For the 7 included RCTs,6-9,12,21-24 both the investigator and patient were masked in 2 RCTs,7,9 
the patient was masked but not the investigator in 1 RCT,21 and it was unclear if there was any 
masking in the remaining 4 RCTs.6,8,22,23 The RCTs were published between 2021 and 2020.

Country of Origin
In the 5 included systematic reviews, the first author was from the US in 2 systematic 
reviews,1,18 from China in 2 systematic reviews,10,11 and from Greece in 1 systematic review.13 
In 4 systematic reviews,1,10,11,13 the countries in which the primary studies were conducted 
included China, Japan, Korea, East Asia, Australia, New Zealand, Spain, and the US. In 1 
systematic review,18 the countries where the studies were conducted was not specified; 
instead, it was reported by ethnicity of the children. In this systematic review,18 the majority of 
the studies included Asian children.

Of the 7 included RCTs,6,7,9,12,20-23 4 RCTs6,21-23 were conducted in China, 2 RCTs7,20 were 
conducted in Spain, and 1 RCT9 in the US.

Patient Population
All 5 systematic reviews1,10,11,13,18 reported on children with myopia. In 4 systematic 
reviews,1,11,13,18 the numbers of children in the individual studies that were included in these 
systematic reviews ranged from 24 to 663. The ranges of mean ages were between 3 years 
and 17 years in 3 systematic reviews,1,11,18 and mean ages were less than 18 years in 1 
systematic review.13 The spherical equivalent refraction of primary study participants was 
less than or equal to −0.25 D in 2 systematic reviews,1,13 between −0.5 D and −10.0 D in 1 
systematic review,11 and between −0.5 D and −7.0 D in another systematic review.18 In the 
systematic review10 with an NMA, there were 5,387 children; the mean ages ranged between 
8 years and 14 years, spherical equivalent refraction ranged between −1.1 D and −6.3 D, and 
axial length ranged between 24.1 mm and 25.4 mm.

All 7 selected RCTs6-9,21-23 reported on children with myopia. In the individual RCTs, the number 
of children ranged between 20 and 294, and the mean ages ranged between 10 years and 13 
years. In 6 RCTs,7-9,21-23 the mean spherical equivalent refractions ranged between −2.0 D and 
−6.7 D, and in 1 RCT,6 the mean spherical equivalent refraction was not reported; however, 
the inclusion criteria indicated a range of −0.50 D to −6.00 D. In 6 RCTs,7-9,21-23 the mean 
axial lengths ranged between 24 mm and 26 mm, and in 1 RCT,6 the mean axial length was 
not reported.

Interventions and Comparators
Of the 5 systematic reviews,1,10,11,13,18 4 systematic reviews1,11,13,18 compared OK contact 
lenses versus single-vision spectacles (SVS),1,11,18 single-vision contact lenses (SVC),18 and 
single-vision lenses (SVL; when the lens was not specified as spectacle lens or contact 
lens)13; multifocal contact lenses versus SVL13; and bifocal contact lenses versus SVC.1,13 
In the systematic review10 with an NMA, several optical and pharmaceutical interventions 
were compared.
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Of the 7 selected RCTs,6-9,21-23 6 RCTs6-9,21,22 investigated MiSight contact lenses (MiS),8 DIMS 
spectacles,6,21 2 types of OK (OK1 and OK2 targeted for myopia reduction of 6.00 D and 4.00 
D, respectively)22 multifocal contact lenses,7 and 2 types of multifocal contact lenses (high-
add power multifocal contact lens [MF-Ch] and medium-add power multifocal contact lens 
[MF-Cm]).9 The comparators in these 6 RCTs were SVC7,9 and SVS.6,8,21,22 The remaining RCT23 
compared OK with SVS, both with and without atropine. This RCT23 compared atropine plus 
OK, placebo plus OK, atropine plus SVS, and placebo plus SVS.

Outcomes
The outcomes reported in the selected 5 systematic reviews1,10,11,13,18 included refractive 
error (a measure of myopia progression),1,10,13,18 axial length,1,10,11,13,18 and adverse events.1,13 
Follow-up ranged between 1 year to 5 years.

The outcomes reported in the selected RCTs6-9,21-23 included change in refractive error,7-9,21-23 
change in axial length,7-9,21-23 adverse events,7-9,21,22 visual symptoms,6 quality of life,24 and 
acceptability of the intervention.6 Refractive error was expressed as spherical equivalent 
or spherical equivalent refraction and used as a measure to assess myopia progression. 
Follow-up ranged between 1 year and 3 years.

Summary of Critical Appraisal
An overview of the critical appraisal of the included publications is summarized below. 
Additional details regarding the strengths and limitations of included publications are 
provided in Appendix 3 (Table 4 and Table 5).

Systematic Reviews
In the 5 selected systematic reviews,1,10,11,13,18 the objective and inclusion criteria were 
clearly stated, a literature search was conducted using multiple databases, the selection 
of articles was described and a flow chart presented, a list of the included primary studies 
was presented, and the characteristics of the included studies were described. In 4 
systematic reviews1,10,11,13 the associated flow chart for article selection was presented 
but not presented in 1 systematic review.18 The list of excluded studies was presented in 2 
systematic reviews,1,13 and not presented in 3 systematic reviews.10,11,18 Study selection and 
data extraction were done independently by 2 reviewers in 4 systematic reviews.1,10,11,13 In 1 
systematic review,18 the article selection was done by 1 reviewer, and it was unclear if data 
extraction was done by 2 reviewers, hence potential for errors cannot be ruled out. Quality 
of the included studies was assessed in all 5 systematic reviews. In 2 systematic reviews, 
the Grading of Assessment, Development and Evaluation (GRADE) was used to determine 
the certainty of evidence.1,13 In the systematic review by Prousali et al.,13 the certainty of 
the evidence for the various outcomes was reported as very low, low, or moderate. In the 
systematic review by Walline et al.,1 the certainty of evidence for the various outcomes was 
reported as low or moderate. In the systematic review by Guan et al.,11 it was reported that 
the included studies had low risk of bias. In the systematic review by VanderVeen et al.,18 it 
was reported that the majority of the included studies were level II according to the Oxford 
Centre for Evidence-Based Medicine rating scale (i.e., in the middle level, between levels 
I and III; details presented in Table 4). In the systematic review by Huang et al.,10 which 
included an NMA, it was reported that the included studies were of low-to-moderate quality. 
Meta-analyses were conducted in 4 systematic reviews1,10,11,13,18 and were appropriate; a meta-
analysis was not conducted in 1 systematic review,18 but the reason for not conducting it was 
not stated. In 4 systematic reviews,10,11,13,18 the authors reported that there were no conflicts of 
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interest. In the remaining 1 systematic review,1 the authors declared their conflicts of interests 
and some authors had associations with industries interested in myopia control; therefore, 
the potential for bias cannot be ruled out.

NMA
Huang et al.10 conducted a Bayesian random-effects NMA. The authors did not present 
justification of their choice of the model; however, a random-effects model seemed 
appropriate considering the heterogeneity among the RCTs. Within-study randomization 
seemed to have been maintained. Node-splitting analyses were conducted for comparisons 
for which results for both direct and indirect comparison results were available, and there 
were no statistically significant inconsistencies. However, in the network structure, there 
were no closed loops for the intervention (OK) and comparator (atropine) that were relevant 
for the current report; therefore, consistency could not be ascertained for this comparison. 
Sensitivity analyses were conducted to explore uncertainty, removing studies that contributed 
to heterogeneity reduced the width of the credible intervals. In the NMA, the control group 
included both SVS and placebo, which is not a relevant comparator for our current report; it is 
possible that the inclusion of placebo in the comparator group would reduce the effectiveness 
of the comparator, biasing outcomes in favour of the intervention group. The number of RCTs 
included in the network structure for each of the outcomes was not explicitly stated.

RCTs
In the 7 selected RCTs,6-9,21-23 the objective, inclusion and exclusion criteria, patient 
characteristics, interventions, and outcomes were described. The method of randomization 
was described and was appropriate in 4 RCTs7-9,21 and was not described in 3 RCTs.6,22,23 In 2 
RCTs7,9 both the investigator and the participants were masked. In 1 RCT21 the participants 
were masked but the investigator was not, and in 4 RCTs6,8,22,23 it was unclear if there was 
any masking. Although lack of masking has the potential of introducing detection and 
performances biases because the outcomes were mainly objective, this may not be a 
serious issue. Sample size calculations were undertaken in 5 RCTs,6-9,21 and the appropriate 
number of participants were recruited. In the remaining 2 RCTs,22,23 it was unclear if sample 
size calculations had been undertaken; however, as statistically significant differences 
(indicated by P values < 0.05) in outcomes were detected between the intervention 
and control groups, this may not be an issue. In the RCT by Lyu et al.,22 there were no 
discontinuations, and in the RCT by Walline et al.,9 the discontinuation in each treatment 
group was minimal (≤ 1%) therefore unlikely to introduce attrition bias. In the RCT by Zhao 
et al.,23 there was 6% discontinuation, but the discontinuations in the different groups were 
not reported separately; therefore, the direction of impact, if any, is unclear. In the remaining 
4 RCTs,7,8,21 the discontinuation rates in the intervention and control groups were variable, 
and ranged between 10% and 24%; therefore, there is potential for attrition bias, but the 
direction of impact is unclear. The reasons for discontinuation were mainly loss to follow-up, 
unwillingness to wear glasses, or loss of motivation. In 4 RCTs, the authors reported that 
there were no conflicts of interest. In the remaining 3 RCTs,7-9 the conflicts of interest of 
the authors were declared, and some authors had associations with the manufacturers 
of lenses,9 the lenses used in the trial were provided by the manufacturer,7 or the trial was 
sponsored by the manufacturer but was reported not to have had any role in the conduct of 
the trial.8 Therefore, the potential for bias cannot be ruled out.
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Summary of Findings
Main findings from the included publications are summarized below. Appendix 4 presents the 
main study findings and authors’ conclusions. There was some overlap in the primary studies 
that were included in the systematic reviews; the pooled estimates from separate reviews 
thus contain some of the same data. A citation matrix illustrating the degree of overlap is 
presented in Appendix 5. In some publications, the results were presented in terms of mean 
difference (MD) or standardized mean difference (SMD) and 95% confidence interval (CI); 
a 95% CI that included 0 indicated that the changes were not statistically significant. Also, 
in some publications, the results were presented in terms of odds ratio (OR) and 95% CI; a 
95% CI that included 1 indicated that the changes were not statistically significant. In some 
publications, the 95% CI was not reported; instead, the P value was reported; P < 0.05 was 
considered a statistically significant change.

Clinical Effectiveness of Soft Contact Lenses (MiSight)
One RCT regarding soft contact lenses (MiSight) was identified; relevant information was 
reported in 3 publications.8,19,20

Refractive Error and Axial Length
Over 2 years, myopia progression (based on mean spherical equivalent values) was 
numerically less in the MiSight group compared to the SVS group (mean between-group 
difference = 0.29 D); the statistical significance of the between-group difference was not 
reported.8 Over 2 years there was less axial elongation in the MiSight group compared to the 
SVS group (mean between-group difference = 0.16 mm); the statistical significance of the 
between-group difference was not reported.8

After 2 years, a subset of 55 children was divided into 3 groups and followed for an additional 
year in an extension study of the RCT20 to investigate rebound effects. The 3 groups were 
children who continued with MiSight, children who stopped wearing MiSight in the third 
year and wore instead SVS, children who wore SVS and continued with SVS. The authors 
concluded that neither myopia progression nor axial length elongation were faster for the 
children who discontinued MiSight wear compared to those who continued with MiSight or 
those who continued with SVS (for myopia progression the statistical significance was not 
reported; for axial length elongation, P > 0.05).

Quality of Life
Quality of life was assessed using the Pediatric Error Refractive Profile questionnaire. At both 
12 months and 24 months, the ratings with respect to appearance, satisfaction, effect on 
activities, handling, and peer perceptions were statistically significantly better for the MiSight 
group compared to the SVS group (P < 0.05), as was the total score.24

Adverse Effects
In the MiSight group, there was a significant increase in limbal hyperemia (P = 0.007), 
palpebral hyperemia (P = 0.05), and conjunctival staining (P < 0.0001) at 24-months compared 
to baseline values. In the SVS group, there were no significant changes in these variables. It 
was reported that there were no serious adverse events in with MiSight or SVS groups.19

Clinical Effectiveness of DIMS Spectacle Lenses
Two RCTs6,12,21 were identified that presented information on DIMS spectacle lenses. In the 
RCT by Lam et al., outcomes were reported in 2 publications.12,21
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Refractive Error and Axial Length
In the RCT by Lam et al.,21 at 2 years follow-up, myopic progression (based on mean spherical 
equivalent refraction values) was statistically significantly less in the DIMS spectacles group 
compared to the SVS group (between-group difference = −0.55 D; SE = 0.09 D; P < 0.0001); a 
statistically significant improvement was also found at the 6-month and 1-year follow-ups.

In the RCT by Lam et al.,21 at 2 years follow-up, the axial length elongation was statistically 
significantly less in the DIMS spectacle group compared to the SVS group (between-group 
difference = 0.32 mm; SE = 0.04 mm; P < 0.0001); a statistically significant reduction was also 
found at the 6-month and 1-year follow-ups.

Adverse Events
The RCT by Lam et al.12 showed that over 2 years, there were no statistically significant 
differences in visual function changes between the DIMS spectacle group and the SVS group, 
and the authors concluded that DIMS spectacle wear did not lead to adverse events related to 
visual function when compared to SVS wear.

In the crossover RCT by Lu et al.,6 over a period of 1 week, 35% of the children complained 
of paracentral and peripheral blurred vision with DIMS spectacle wear, and none complained 
with SVS wear (P = 0.01). There were no statistically significant differences between DIMS 
and SVS in the number of complaints regarding the following symptoms: eyestrain, headache, 
dizziness, diplopia, nausea, photophobia, darkened vision field, colour change, ghosting 
images and metamorphopsia (P ranged from 0.342 to 1.000).

Clinical Effectiveness of OK
Five systematic reviews1,10,11,13,18 and 2 RCTs22,23 were identified that provided relevant 
information regarding OK contact lenses.

Refractive Error and Axial Length
For the comparison of refractive error with OK versus other lenses, the systematic review by 
Prousali et al.13 showed that over 2 years, the refractive error was statistically significantly 
improved with OK compared with SVC or SVL (MD = −0.66 D; 95% CI, −1.01 to −0.31); a 
statistically significant improvement was also found at the 1-year follow-up. VanderVeen 
et al.18 did not conduct a meta-analysis in their systematic review and presented results for 
each individual study separately. They reported that myopic progression was less with OK 
compared to spectacles or contact lenses (P values were generally not reported). The RCT by 
Lyu et al.22showed that over 2 years, there was no statistically significant difference in myopic 
progression between OK1 and OK2 (P = 0.12), and statistically significantly less myopic 
progression with both OK1 and OK2 compared to SVS (P < 0.05).

When evaluating refractive error with OK compared with atropine, the systematic review by 
VanderVeen et al.18 included 1 study that showed that myopic progression was statistically 
significantly less with OK compared to 0.125% atropine (P = 0.001). The systematic review 
by Prousali et al.13 included 1 study that showed that myopic progression was statistically 
significantly less with OK compared to 0.125% atropine (P = 0.001). In the RCT by Zhao 
et al.,23 at 1 month, the changes from baseline in refractive error (indicating improvement) 
were significant in both OK groups (atropine plus OK and placebo plus OK), but the changes 
in control SVS groups (atropine plus SVS and placebo plus SVS) were not (statistical 
significance was not reported).
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For the comparison of OK versus other lenses, the systematic review by Prousali et al.13 
showed that over 2 years, the axial length elongation was statistically significantly less with 
OK compared to SVC or SVL (MD = −0.27 mm; 95% CI, −0.31 to −0.23). The systematic review 
by Guan et al.11 showed that at 2 years or more, the axial length elongation was statistically 
significantly less with OK compared to SVS (SMD = −0.90 mm; 95% CI, −1.14 to −0.65); a 
statistically significant reduction was also found at the 1-year follow-up. The systematic 
review by Walline et al.1 showed that at the 2-year follow-up, the axial length elongation was 
statistically significantly less with OK compared to SVS (MD = −0.28 mm; 95% CI, −0.38 to 
−0.19). VanderVeen et al.18 did not conduct a meta-analysis in their systematic review and 
presented results for each individual study separately. They found that increase in axial length 
was generally less with OK compared to spectacles or contact lenses (statistical significance 
was not generally reported; when reported, P values ranged between < 0.001 and 0.02). 
The RCT by Lyu et al.22 showed that over 12 months, there was no statistically significant 
difference in axial length elongation between OK1 and OK2 (P = 0.46) and there was 
statistically significant reduction in axial length elongation with both OK1 and OK2 compared 
to SVS (P < 0.05).

To evaluate axial length with OK compared with atropine, VanderVeen et al.18 included 1 study 
that found that axial length increased less with OK compared to 0.125% atropine (statistical 
significance was not reported). In the RCT by Zhao et al.23 after 1 month, the axial length 
remained practically unchanged in the 2 OK groups (i.e., atropine plus OK and placebo plus 
OK) but increased in the SVS control groups (i.e., atropine plus SVS or placebo plus SVS) 
compared with baseline values (for differences between 1 month and baseline: P = 1.00 for 
both atropine plus OK and placebo plus OK; P < 0.05 for both atropine plus SVS and placebo 
plus SVS). The between-group differences in axial length change (from baseline to 1 month) 
were statistically significant for the OK groups compared to the control SVS groups (P < 0.001 
for atropine plus OK versus atropine plus SVS, favouring atropine plus OK; P < 0.001 for 
placebo plus OK versus placebo plus SVS, favouring OK). The authors mentioned that the 
axial length remained unchanged in the atropine plus OK and placebo plus OK groups likely 
due to the changes in the central corneal thickness and subfoveal choroidal thickness, 
induced by OK lenses, which compensated for the actual growth of the eye.

Indirect evidence regarding axial length, as presented in the NMA by Huang et al.,10 showed 
that axial length elongation was statistically significantly less with OK compared with control 
(SVS and placebo) (the 95% credible interval did not include zero, indicating a statistically 
significant between-group difference). They also showed that there were no statistically 
significant differences in axial length elongation with OK compared with either high-dose, 
moderate-dose, or low-dose atropine (the 95% credible intervals included zero, indicating no 
statistically significant between-group differences).

Adverse Events
The systematic review by Prousali et al.13 found that mild corneal erosion was not statistically 
significantly different between OK and SVC or SVL (OR = 4.56; 95% CI, 0.49 to 42.25). In 
the systematic review by Walline et al.,1 it was reported that there were no serious adverse 
effects. In the RCT by Lyu et al.,22 the mean rate of corneal staining (detects cornea damage) 
was 28.97%, 13.06%, and 0.81% with OK1, OK2, and SVS, respectively. The risk of corneal 
staining was significantly higher in OK1 compared to OK2 (P < 0.05).
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Clinical Effectiveness of Multifocal Contact Lenses
Two systematic reviews1,13 and 2 RCTs7,9 were identified that provided relevant information 
regarding multifocal or bifocal contact lenses.

Refractive Error and Axial Length
The systematic review by Prousali et al.13 showed that over 2 years, the refractive error was 
statistically significantly improved with multifocal contact lenses compared with SVL (MD 
= −0.50 D; 95% CI, −0.65 to −0.35 D); a statistically significant improvement was also found 
at 1-year follow-up. It also showed that over 2 years, the refractive error was statistically 
significantly improved with bifocal contact lenses compared to SVC (MD = −0.20 D; 95% CI, 
−0.38 to −0.02 D); a statistically significant improvement was also found at the 1-year follow-
up. The systematic review by Walline et al.1 showed that over 1 year, the refractive error was 
not statistically significantly different with bifocal contact lenses compared with SVC (MD 
= 0.02 D; 95% CI, −0.06 to 0.47 D). The RCT by Garcia-del Valle et al.7 showed that at 1 year 
follow-up, the change in refractive error was statistically significantly improved with multifocal 
contact lenses compared with SVC (P = 0.02). The RCT by Walline et al.9 investigated 2 types 
of multifocal lenses (MF-Ch and MF-Cm). The RCT showed that at 3 years follow-up, the 
refractive error was statistically significantly improved with MF-Ch compared with SVC (MD 
= 0.45 D; 95% CI 0.25 to 0.66 D; P < 0.001). Also, at 3 years follow-up, the refractive error was 
not statistically significantly different with MF-Cm compared with SVC (MD, 0.16 D; 95% CI 
−0.01 to 0.33; P = 0.19).

The systematic review by Prousali et al.13 showed that over 2 years, the axial length elongation 
was statistically significantly less with multifocal contact lenses compared to SVL (MD = 
−0.13 mm; 95% CI, −0.20 to −0.06 mm); a statistically significant reduction was also found at 
1-year follow-up. This systematic review also showed that over 2 years, the change in axial 
length was statistically significantly less with bifocal contact lenses compared to SVC (MD 
= −0.12 mm; 95% CI, −0.20 to −0.04 mm); statistically significantly less elongation was also 
found at 1-year follow-up. The systematic review by Walline et al.1 showed that at the 1-year 
follow-up, the change in axial length was statistically significantly less with bifocal contact 
lenses compared to SVC (MD = −0.11 mm; 95% CI, −0.14 to −0.08 mm). The RCT by Garcia-
del Valle et al.7 showed that at the 1-year follow-up, the change in axial length was statistically 
significantly less with multifocal contact lenses compared with SVC (P = 0.03). The RCT by 
Walline et al.9 showed that at the 3-year follow-up, axial length elongation was statistically 
significantly less with MF-Ch compared with SVC (MD = −0.23 mm; 95% CI −0.30 to −0.17 
mm; P < 0.001), but not statistically significantly different with MF-Cm compared with SVC 
(MD = −0.07 mm; 95% CI −0.16 to 0.03 mm; P = 0.15).

Adverse Effects
The systematic review by Prousali et al.13 showed that there was no statistically significant 
difference in discomfort or unwillingness to wear contact lenses between the bifocal contact 
lenses and SVC (OR = 0.95; 95% CI, 0.49 to 1.81). In the systematic review by Walline et al.,1 it 
was reported that there were no serious adverse effects with bifocal contact lenses or SVC. 
In the RCT by Garcia-del Valle et al.,7 it was reported that 1 or more adverse events (such 
as corneal neovascularization, conjunctival hyperaemia, micropapillary response, papillary 
conjunctivitis, and superficial punctate keratitis) occurred in 25.0% and 15.4% of children 
using multifocal contact lenses and SVC, respectively, although none of the adverse events 
were considered serious or unexpected. In the RCT by Walline et al.,9 the proportions of 
adverse events were 40.0% with MF-Ch, 22.9% with MF-Cm, and 37.1% with SVC. None of the 
adverse events were considered serious. The 3 most common adverse events were giant 
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papillary conjunctivitis, infiltrative keratitis, and ocular allergies. There were no significant 
differences in these adverse events between the 3 groups.

Cost-Effectiveness of Soft Contact Lenses (MiSight)
No economic evaluation was identified regarding the cost-effectiveness of soft contact 
lenses (MiSight).

Cost-Effectiveness of DIMS Spectacle Lenses
No economic evaluation was identified regarding the cost-effectiveness of DIMS 
spectacle lenses.

Cost-Effectiveness of OK
No economic evaluation was identified regarding the cost-effectiveness of OK contact lenses.

Cost-Effectiveness of Multifocal Contact Lenses
No economic evaluation was identified regarding the cost-effectiveness of multifocal 
contact lenses.

Limitations
There is limited evidence regarding the clinical effectiveness of MiSight (1 RCT) and DIMS 
(2 RCTs). Although systematic reviews were identified that reported on multifocal lenses, 
the number of primary studies that provided evidence was limited in quantity for the various 
outcomes assessed (based on 1 to 5 studies [with majority being 1 or 2 studies], and of 
relatively small size [number of participants ranging from 20 to 300]).

In the selected systematic reviews, there was overlap of primary studies; therefore, the 
findings are not exclusive (i.e., in some instances, the same primary study was used in the 
meta-analyses in more than 1 systematic review). The systematic reviews were generally 
well conducted, but the quality of the included studies was variable, and the certainty of the 
evidence ranged between very low and moderate.

There was little information with respect to quality of life and adherence outcomes or 
evaluating atropine as a comparator. Reporting of adverse events was sparse. Most of the 
studies had a 2-year duration, hence long-term effects are not known and it is unclear if these 
interventions to control myopia progression in childhood will result in prevention of other eye 
conditions in adulthood.

Considering the limitations described, definitive conclusions about the clinical effectiveness 
of MiSight, DIMS, OK, and multifocal lenses are difficult. The majority of the studies were 
conducted in Asian countries; therefore, the generalization to the Canadian context is unclear.

No cost-effectiveness studies were identified regarding MiSight, DIMS, OK, or multifocal 
contact lenses.
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Conclusions and Implications for Decision- or 
Policy-Making
Five relevant systematic reviews1,10,11,13,18 and 7 relevant RCTs (reported in 11 
publications)6-9,12,19-24 were identified regarding the clinical effectiveness of certain lenses and 
spectacles (MiSight, DIMS, OK, and multifocal contact lenses) to prevent myopia worsening in 
children. No economic evaluations on the cost-effectiveness of these lenses and spectacles 
were identified.

One relevant RCT (reported in 3 publications)8,19,20 regarding soft contact lenses (MiSight) was 
identified. This RCT found that there was less axial length elongation and reduced myopia 
progression with MiSight contact lenses compared with SVS, and no serious adverse events 
in either group.

Two relevant RCTs (reported in 3 publications)6,12,21 regarding DIMS were identified. One 
RCT12,21 found statistically significant slowing of myopic progression and less axial length 
elongation with DIMS spectacles compared with SVS, and no statistically significant 
differences between the 2 interventions in adverse effects with respect to visual function.

Five relevant systematic reviews1,10,11,13,18 and 2 relevant RCTs22,23 regarding OK were 
identified. There was slowing of myopic progression with OK compared with SVC or SVL, 
with statistically significant between-group differences reported (1 systematic review13 and 
1 RCT22) or with statistical significance of difference not reported (1 systematic review18 and 
1 RCT23). There was slowing of axial length elongation with OK compared with SVC or SVL, 
with statistically significant between-group differences reported (4 systematic review,1,10,11,13 
and 1 RCT22) or statistical significance of difference not reported (1 systematic review18 
and 1 RCT23). With respect to adverse events, there was statistically significantly greater 
mild corneal erosion with OK compared to SVC or SVL (1 systematic review13), 1 case of 
infiltrative keratitis with OK (1 study that was included in the systematic review by VanderVeen 
et al.18), and greater risk of corneal staining (detects cornea damage) with OK compared to 
SVS (1 RCT22).

Two systematic reviews1,13 and 2 RCTs7,9 regarding multifocal or bifocal contact lenses were 
identified. There was slowing of myopic progression with multifocal contact lenses compared 
with SVC or SVL, with statistically significant between-group differences in (1 systematic 
review)13 and 2 RCTs7,9 There was no statistically significant difference in slowing of myopic 
progression with bifocal contact lenses compared to SVC (1 systematic review1). There was 
less axial length elongation with multifocal contact lenses compared with SVC or SVL,  with 
a statistically significant between-group difference in 1 systematic review13 and 2 RCTs7,9). 
There was statistically significantly less axial elongation with bifocal contact lenses compared 
to SVC (1 systematic review1). Proportion of patients experiencing 1 or more adverse events 
was numerically higher with multifocal lenses compared to SVC (2 RCT7,9).

While the results of the included studies suggest that MiSight, DIMS, OK, and multifocal or 
bifocal lenses slow myopia progression and axial length elongation relative to SVC or SVL, 
these findings need to be interpreted in the light of limitations (such as limited quantity and 
quality of the included primary studies, limited information regarding adverse events, and lack 
of long-term data).
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Despite the identification of several systematic reviews, a small number of primary studies 
(i.e., up to 5, typically 1 or 2) were included in each systematic review to address relevant 
outcomes, and there was overlap in the primary studies captured by each systematic review. 
Further research with large, well-designed studies investigating these lens types compared 
to single-vision contact lenses, spectacles, and atropine eye drops are needed to better 
understand their clinical effectiveness in controlling progression of myopia. Longer-term 
follow-up may reveal whether use of these lenses in childhood would impact the development 
of other ocular conditions in adulthood. Furthermore, to better assist with decision-making, 
economic evaluations regarding the cost-effectiveness of these outcomes need to 
be conducted.
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Appendix 1: Selection of Included Studies
Figure 1: Selection of Included Studies
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Appendix 2: Characteristics of Included Publications

Table 2: Characteristics of Included Systematic Reviews and Network Meta-Analyses

Study citation, country, 
funding source Study designs and numbers of primary studies included Population characteristics

Intervention and 
comparator(s)

Clinical outcomes, 
length of follow-up

Prousali et al. (2019)13

Greece

Funding: Co-funded 
by Greece and the 
European Union 
(European Social 
Fund). The authors 
reported that the 
funders had no role 
in the conduct of the 
study or writing of the 
manuscript.

Overview of systematic reviews

This overview had broader inclusion criteria than the 
current report. It included a total of 18 systematic reviews 
of which10 were relevant for the current report. From 
these relevant systematic reviews,16 primary studies 
(RCT and cohort studies) were relevant for the current 
report.

Inclusion criteria: Children and adolescents aged ≤ 18 
years, spherical equivalent refraction ≤ −0.25 D, with 
or without astigmatism, and no ocular comorbidities; 
and studies investigating ocular and pharmaceutical 
interventions.

Exclusion criteria: Surgical interventions for myopia

Aim: To synthesize evidence reported in in systematic 
reviews on myopia control

Children with myopia

N = ranged from 39 to 663 
(for the relevant comparisons 
and outcomes reported in this 
current report)

Age (years): < 18

BF-C vs. SVC: concentric ring 
bifocal soft contact lenses 
vs. single-vision soft contact 
lenses

MF-C vs. SVL

(MF-C details: peripheral add 
multifocal soft contact lens).

OK vs. SVL

Outcomes: Refractive 
error, axial length, and 
adverse events.

Follow-up: Up to 2 
years



CADTH Health Technology Review Lenses and Spectacles to Prevent Myopia Worsening in Children� 24

Study citation, country, 
funding source Study designs and numbers of primary studies included Population characteristics

Intervention and 
comparator(s)

Clinical outcomes, 
length of follow-up

Guan et al. (2020)11.

China

Funding: Supported 
by a Yunnan Health 
Science and 
Technology Project 
grant

Systematic review with meta-analysis.

It included 13 studies (RCTs, prospective and 
retrospective non-randomized studies); 7 studies were 
from China, 2 each from Japan and Spain, and 1 each 
from Korea and East Asia. The studies were published 
between 2011 and 2018.

Inclusion criteria: Children < 18 years without organic 
lesions and only articles in English

Exclusion criteria: Articles with duplicate data; abstracts, 
comments, reviews and case reports, and studies with 
individuals with other eye diseases

Aim: To assess the effect of OK on axial length change 
compared with glasses

Children with myopia

Number of children: Ranged 
between 29 and 271

Age (years): Ranged between 3 
and 17 years

Degree of myopia: Ranged 
between −0.5 D and −10.0 D

The degree of astigmatism was 
under 2.00 D

OK vs. glasses

In the included studies the 
comparator (glasses) was 
reported as spectacles or 
SVS. For this current report, 
glasses will be reported 
simply as SVS

Outcomes: Change in 
axial length

Follow-up:1 year to 3 
years
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Study citation, country, 
funding source Study designs and numbers of primary studies included Population characteristics

Intervention and 
comparator(s)

Clinical outcomes, 
length of follow-up

Walline et al. (2020)1

US

Funding: Supported 
by the National Eye 
Institute, National 
Institute of Health, 
US; and the National 
Institute of Health 
Research, UK

Systematic review with meta-analysis

This systematic review had broader inclusion criteria than 
the current report. It included a total of 41 primary studies 
of which 8 RCTs (reported in 17 publications) were 
relevant for the current report. Of the 8 studies 4 were 
conducted in China, and 1 each in Australia, Japan, New 
Zealand, and the US. The studies were published between 
2011 and 2018.

Inclusion criteria: Trials that compared various 
interventions (spectacles, contact lenses, and 
pharmaceutical agents) with SVS, SVC, or placebo; or 
with each other.

Exclusion criteria: Studies in which majority of the 
participants were above 18 years of age, and participants 
had less than −0.25 D spherical equivalent myopia at 
baseline.

Aim: To assess the effects of interventions (spectacles, 
contact lenses and pharmaceutical agents) on controlling 
progression of myopia

Children with myopia

BF-C vs. SVC comparison (4 
studies):
•	N ranged between 24 and 

221
•	Mean age ranged between 

11 years and 14 years

OK vs. SVS comparison (4 
studies):
•	N ranged between 32 and 

240
•	Mean age ranged between 9 

years and 13.4 years

Degree of myopia was not 
reported for the participants 
in the study. However, for 
each study the inclusion 
and exclusion criteria were 
reported. Presenting all the 
details is beyond the scope of 
this current report. Details of 
study characteristics can be 
found in the report by Walline 
et al.1

BF-C vs. SVC

OK vs. SVS

Outcomes: Change 
in refractive error, 
change in axial 
length, and adverse 
effects

Follow-up: 1 year to 
2 years
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Study citation, country, 
funding source Study designs and numbers of primary studies included Population characteristics

Intervention and 
comparator(s)

Clinical outcomes, 
length of follow-up

VanderVeen et al. 
(2019)18

US

Funding: Without 
commercial support by 
the American Academy 
of Ophthalmology

Systematic review

It included a broader range of comparators than that 
relevant for the current report. Of the 13 studies included, 
12 studies (RCTs, prospective and retrospective non-
randomized studies) were relevant. Countries where the 
studies were conducted were not reported. The studies 
were published between 2011 and 2015.

Inclusion criteria: Children aged 16 years or younger, RCT 
or non-randomized comparative studies, and individuals 
were followed up for at least 1 year.

Exclusion criteria: Noncomparative studies, reviews, and 
commentaries

Aim: To assess the effectiveness of OK in reducing 
myopic progression

Children with myopia.

Number of children ranged 
between 32 and 282.

Age ranged between 6 years 
and 11 years

Myopia: −0.5 D to −7.0 D

OK vs. spectacles or contact 
lenses (11 studies)

OK vs. 0.125% atropine (1 
study)

Outcomes: Changes 
in axial length, 
and degree of 
myopic progression 
(refractive error)

Follow-up: 1 year to 
5 years
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Study citation, country, 
funding source Study designs and numbers of primary studies included Population characteristics

Intervention and 
comparator(s)

Clinical outcomes, 
length of follow-up

Huang et al. (2016)10

China

Funding: Government 
agencies. The 
funders had no role 
in the conduct of the 
research or preparation 
of the manuscript

Systematic reviewa with network meta-analysis.

It included 30 RCTs (9 studies each from US and China, 
4 studies from Singapore, 3 studies from Taiwan, 1 study 
each from Japan, Malay, Israel, Denmark and Finland). 
The studies were published between 1989 and 2014.

Inclusion criteria: Children undergoing interventions for 
controlling progression of myopia, and treatment duration 
of at least 1 year

Exclusion criteria: Patients aged > 18 years when 
enrolled in the trial, patients having < 0.25 D of spherical 
equivalent myopia at baseline, and studies that were 
non-randomized or noncomparative.

Aim: To assess the effectiveness of different 
interventions to slow the progression of myopia

Children with myopia

N = 5,387 children (5,422 eyes)

In the individual primary 
studies: Number of eyes ranged 
between 48 and 484

Mean age (years) ranged 
between 8 and 14

Mean baseline refraction 
ranged between −1.1 D and 
−6.3 D

Mean baseline axial length 
ranged between 24.1 mm and 
25.4 mm

The network included the 
following interventions: 
atropine (3 separate groups: 
low, medium, and high 
concentrations), pirenzepine, 
cyclopentolate, timolol, more 
outdoor activities, OK, bifocal 
spectacle lenses, progressive 
addition spectacle lenses, 
prismatic bifocal spectacle 
lenses, peripheral defocus 
modifying contact lenses, 
peripheral defocusing 
modifying spectacle lenses, 
rigid gas-permeable contact 
lenses, soft contact lenses, 
under-corrected single-vision 
spectacle lenses, and SVS or 
placebo (i.e., SVS and placebo 
were grouped together).b

Outcomes: Change 
in refraction, and 
change in axial length

Follow-up: 12 months 
to 36 months

BF-C = bifocal contact lenses; D = dioptre; MF = multifocal; MF-C = multifocal contact lens; OK = orthokeratology; RCT = randomized controlled trial; SVC = single-vision contact lenses; SVL = single-vision lens; SVS single-vision 
spectacles.
aThis systematic review was included in the selected overview of systematic reviews by Prousali et al.13; therefore, only the relevant section of the network meta-analysis is considered in this current report.
bNote: only results of comparisons that are relevant for the current report are presented)
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Table 3: Characteristics of Included Primary Clinical Studies

Study citation, country, 
funding source Study design Population characteristics

Intervention and 
comparator(s)

Clinical outcomes, 
length of follow-up

Ruiz-Pomeda et al. 
(2018-2021)8,19,20,24

Spain

Funding: Sponsored by 
Cooper Vision S.L. Spain. 
The authors reported 
that the sponsor had 
no role in the design or 
conduct of the study

RCT (blinding was not reported except that 
the researcher who examined patients had 
no access to the randomization schedule)

The RCT was followed by an extension 
study with a subset of patients from the 
RCT.

Setting: Novovision ophthalmic clinic and 
the Universidad Europea in Madrid.

Inclusion criteria: Children aged 8 to 12 
years, in good general health, low-to-
moderate level of refractive error (0.75 to 
4.00 D) and astigmatism (< 1.00 D).

Exclusion criteria: Current or prior use 
of contact lenses, bifocal, progressive 
lenses or atropine or any other treatment 
to control myopia. History of corneal 
hypoesthesia, corneal ulcer, corneal 
infiltrates, or ocular infections.

Children with myopia

N = 79 (46 in MiS, 33 in SVS)

Age (years), mean (SD): 10.94 (1.24) in MiS, 10.12 
(1.38) in SVS (P = 0.007)

Spherical equivalent (D), mean (SD): −2.10 (0.91) 
in MiS, −1.75 (0.94) in SVS (P = 0.095)

Axial length (mm), mean (SD): 24.11 (0.57) in 
MiS, 24.00 (0.86) in SVS (P = 0.525)

Ethnicity: NR

Extension study with a subset of 55 children 
divided into 3 groups (Mis-C, MiS-D, and SVS) 
according to further intervention used (see 
Intervention)

Age (years), mean (SD): 12.9 (1.2) in MiS-C, 13.2 
(1.2) in MiS-D, and 11.9 (1.3) in SVS (P = 0.0064)

There were no significant differences among the 
3 groups for axial length (P = 0.33) and spherical 
equivalent (P = 0.44)

MiS vs. SVS.

MiS is made from a 
material that comprises 
40% omafilcon A and 
60% water

After 24 months of 
follow-up, the children 
could freely choose the 
method of controlling 
myopia. In a subset of 
55 children, 13 children 
continued with MiS 
(MiS-C group), 15 
children stopped wearing 
MiS in the third year and 
wore instead SVS (MiS-D 
group) and 18 children 
wearing SVS continued 
with SVS in the third year 
(SVS group)

Outcomes: Spherical 
equivalent, axial 
length, QoL, adverse 
events

Follow-up: 24 
months. In the 
extension study, a 
subset of 55 children 
were assessed after 
the third year
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Study citation, country, 
funding source Study design Population characteristics

Intervention and 
comparator(s)

Clinical outcomes, 
length of follow-up

Garcia-del Valle et al. 
(2020)7

Spain

Funding: Sponsored by 
Tiedra Farmaceutica 
S.L. (patent owner of the 
Esencia lens design). 
The authors reported 
that Tiedra Farmaceutica 
S.L. provided the contact 
lenses and maintenance 
solutions but no other 
financial support.

RCT, double masked (both investigator and 
patient were masked).

Setting: 7 clinical centres in Spain

Inclusion criteria: Children aged 7 years 
to 15 years with cycloplegic spherical 
autorefraction measurements between 
−0.50 D and −8.75 D, and visual acuity = 1, 
in good ocular and general health

Exclusion criteria: Children with 
uncontrolled psychiatric or neurologic 
disorders

Children with myopia

N = 70 (36 in MF-C group, and 34 in the SVC 
group); 58 completed the study (32 in MF-C group 
and 26 in SVC group)

Characteristics were reported for the 58 children 
who completed the study, however for some 
characteristics the reported values did not always 
include the entire group.

Age (years), mean (SD): 12.20 (2.22) in MF-C, and 
11.3 (2.13) in SVC (P = 0.620)

Objective cycloplegic spherical equivalent 
refraction (D), mean (SD): −2.80 (1.79) in MF-C 
and −3.31 (1.76) in SVC (P = 0.273)

Axial length (mm), mean (SD): 24.54 (0.89) in 
MF-C and 24.48 (0.78) in SVC (P = 0.806)

Ethnicity (ratio of Caucasian to Asian): 20:0 in 
MF-C and 18:1 in SVC

MF-C vs. SVC.

MF-C: Esencia lens, a 
progressive multifocal 
and reverse geometry 
soft contact lens.

SVC: Conventional soft 
contact lens

Outcomes: Spherical 
equivalent, axial 
length, adverse 
events

Follow-up: 1 year
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Study citation, country, 
funding source Study design Population characteristics

Intervention and 
comparator(s)

Clinical outcomes, 
length of follow-up

Lam et al. (2020)12,21

China

Funding: Sponsored by 
Hoya, Japan. In addition 
to financial support the 
sponsor provided the 
spectacle lenses and 
frames.

RCT (investigator unmasked; children and 
their parents masked)

Setting: Center for Myopia Research at the 
Hong Kong Polytechnic University.

Inclusion criteria: Children aged 8 years to 
13 years, spherical equivalent refraction 
from −1.00 D to −5.00 D, astigmatism and 
anisometropia of 1.50 D or less

Exclusion criteria: Strabismus and 
binocular vision abnormalities; ocular 
and systemic abnormalities; and prior 
experience of myopia control

Children with myopia

N = 183 (93 in DIMS group, and 90 in the SVS 
group); 160 completed the study (79 in DIMS 
group and 81 in SVS group).

Patient characteristics were reported for the 160 
children who completed the study.

Age (years), mean (SD): 10.20 (1.47) in DIMS and 
10.00 (1.45) in SVS

Objective cycloplegic spherical equivalent 
refraction (D), mean (SD): −2.97 (0.97) in DIMS 
and 2.76 (0.96) in SVS

Axial length (mm), mean (SD): 24.7 (0.82) in DIMS 
and 24.60 (0.83) in SVS

Ethnicity: NR

DIMS vs. SVS.

DIMS are spectacle lens

Outcomes: 
Cycloplegic spherical 
equivalent refractiona 
and axial length; and 
adverse effects

Follow-up: 24 months

Lu et al. (2020)6

China

Funding: Funds were 
received from the Hunan 
Provincial Science and 
Technology Department, 
China. Publication of the 
research was supported 
by Hoya Co, Japan. DIMS 
and SVS were provided 
by Hoya Co, Japan.

RCT, crossover study (unclear if there was 
any masking)

Setting: NR

Inclusion criteria: Children aged 7 years to 
15 years, spherical equivalent refraction 
from −0.50 D to −6.00 D, astigmatism of 
≤ 1.50 D

Exclusion criteria: NR

Children with myopia.

N = 20

Age (years), mean (SD): 10.80 (2.55)

Objective cycloplegic spherical equivalent 
refraction (D): −0.05 to −6.00 according to 
inclusion criteria

Axial length (mm): NR

Ethnicity: NR (the authors reported that their 
aim was to assess the acceptability of DIMS in 
Chinese youth)

DIMS vs. SVS

DIMS are spectacle lens

Outcomes: Visual 
symptoms, and 
acceptability of the 
intervention

Follow-up: 1 week for 
DIMS and 1 week for 
SVS
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Study citation, country, 
funding source Study design Population characteristics

Intervention and 
comparator(s)

Clinical outcomes, 
length of follow-up

Lyu et al. (2020)22

China

Funding: None

RCT (unclear if there was any masking)

Setting: Henan Provincial Ete Hospital, 
China.

Inclusion criteria: Children aged 8 years to 
15 years, spherical equivalent refractive 
error in the range −6.00 D to −8.75 D, 
astigmatism < 1.50 D, and with no ocular 
or systematic disease that could cause 
impaired vision

Exclusion criteria: NR

Children with high myopia

N = 102; 34 in OK1 (target myopia reduction 
of 6.00 D) group, 34 in the OK2 (target myopia 
reduction of 4.00 D) group), and 34 in the control 
(SVS) group

Patient characteristics were reported for 90 
children (29 in OK1, 30 in OK2, and 31 in SVS)

Age (years), mean (SD): 12.55 (1.90) in OK1, 
and 12.73 (1.86) in OK2, 12.55 (1.86) in SVS 
(P = 0.91)

Spherical equivalent refractive error (D), mean 
(SD): −6.70 (0.67) in OK1, −6.76 (0.74) in OK2, 
and −6.56 (0.65) in SVS (P = 0.35)

Axial length (mm), mean (SD): 25.80 (0.56) in 
OK1, 25.99 (0.68) in OK2, and 25.95 (0.66) in SVS 
(P = 0.18)

Ethnicity: NR

OK1 vs. OK2 vs. SVS

OK1 and OK2 are 2 types 
of contact lenses.

OK1 and OK2 are 
targeted for myopia 
reduction by 6.00 D and 
4.00 D, respectively

Outcomes: Spherical 
equivalent refractive 
error, axial length, and 
corneal staining

Follow-up: 12 months
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Study citation, country, 
funding source Study design Population characteristics

Intervention and 
comparator(s)

Clinical outcomes, 
length of follow-up

Walline et al. (2020)9

US

Funding: Grants from 
the National Institute of 
Health

RCT, double masked (investigator; and 
patient and guardian)

Setting: 2 optometry schools located in the 
US

Inclusion criteria: children aged 7 to 11 
years, had myopia of −0.75 D to −5.00 
D (spherical component by cycloplegic 
autorefraction), astigmatism less than 1.00 
D cylinder

Exclusion criteria: Those who had used for 
> 1 month; gas-permeable, soft bifocal, or 
orthokeratology contact lenses; > 1 month 
of myopia control (including atropine and 
bifocal spectacles); systemic issues that 
could affect myopia progression; or if 
using oral or ophthalmic steroids

Children with myopia

N = 294 (98 in each of the 3 groups: MF-Ch,MF-Cm, 
SVC)

For all 3 groups combined:
•	Age (years), mean (SD): 10.3 (1.2)
•	Cycloplegic spherical equivalent (D), mean 

(SD): −2.39 (1.00)
•	Ethnicity: 26% were Hispanic or Latino; 68% 

were White

For the individual groups:
•	Age (years), mean (SD): 10.3 (1.2) in MF-Ch, 

10.3 (1.2) in MF-Cm,10.3 (1.1) in SVC
•	Refractive error (spherical equivalent) (D), 

mean (SD): −2.28 (0.90) in MF-Ch, −2.43 (1.11) 
in MF-Cm, −2.46 (0.97) in SVC

•	Eye length (mm), mean (SD): 24.3 (0.74) in 
MF-Ch, 24.57 (0.85) in MF-Cm, 24.45 (0.83) in 
SVC

•	Ethnicity (Hispanic or Latino): 26.5% in MF-Ch, 
26.8% in MF-Ci; and 25.5% in SVC

MF-Ch vs. MF-Cm vs. SVC Outcomes: Change 
in refractive error, 
change in eye length, 
and adverse events

Follow-up: 3 years
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Study citation, country, 
funding source Study design Population characteristics

Intervention and 
comparator(s)

Clinical outcomes, 
length of follow-up

Zhao et al. (2020)23

China

Funding: supported 
by the Fundamental 
Research funds of the 
State Key Laboratory of 
Ophthalmology, China.

RCT (unclear if there was any masking)

Setting: Zhongshan Ophthalmic Center, 
Sun Yat-Sen University, China.

Inclusion criteria: Children aged 8 to 12 
years; spherical equivalent between −1.00 
and −6.00 in both eyes, astigmatism ≤ 1.50 
D; and normal intraocular pressure and 
binocular function

Children who used spectacles for optical 
correction or remained uncorrected before 
enrolment were eligible.

Exclusion criteria: Children with ocular 
pathology (e.g., strabismus, allergic 
conjunctivitis, dry eye), already undergoing 
other treatments to control myopic 
progression; having a condition that can 
impact vision development

Children with myopia

N = 164; 154 completed study (39 in AOK, 42 in 
ASVS group, 36 in POK group, and 37 in PSVS 
group)

Age (years), mean (SD): 10.23 (1.11) in AOK, 
10.33 (1.65) in POK, 9.96 (1.03) in ASVS, and 9.73 
(1.04) in PSVS (P = 0.154)

Spherical equivalent refractive error (D), mean 
(SD): −3.12 (1.20) in AOK, −2.74 (1.06) in POK, 
−3.01 (1.22) in ASVS, and −3.25 (1.10) in PSVS 
(P = 0.272)

Axial length (mm), mean (SD): 24.78 (0.98) in 
AOK, 24.69 (0.63) in POK, 24.90 (0.78) in ASVS, 
24.86 (0.72) in PSVS (P = 0.648)

Ethnicity: NR

AOK vs. POK vs. ASVS 
vs. PSVS

Atropine when used was 
of 0.01%

Outcomes: Spherical 
equivalent refractive 
error, and axial length

Follow-up: 1 month

AOK = atropine plus orthokeratology, ASVS = atropine plus single-vision spectacles, D = dioptre; DIMS = Defocus Incorporated Multiple Segments; MF-C = multifocal contact lenses; MF-Ch =  multifocal contact lenses (high add 
power); MF-Cm =  multifocal contact lenses (medium add power); MiS = MiSight contact lenses; NR = not reported; OK = orthokeratology; POK = placebo plus orthokeratology; PSVS = placebo plus single-vision spectacles; QoL 
= quality of life; RCT = randomized controlled trial; SD = standard deviation; SVC = single-vision contact lenses; SVS = single-vision spectacle; vs. = versus.
aCycloplegic refraction measurement is a procedure to determine refractive error by temporarily relaxing the focusing muscles of the eye.
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Appendix 3: Critical Appraisal of Included Publications

Table 4: Strengths and Limitations of Systematic Reviews and Network Meta-Analyses Using AMSTAR 215 and the ISPOR 
Questionnaire16

Strengths Limitations

Prousali et al. (2019)13

•	The objective was clearly stated.
•	Multiple databases (MEDLINE Embase, Cochrane Database of Systematic Reviews, DARE, and CRD and 

HTA databases) were searched up to March 2018. Also, reference lists of included studies were searched.
•	Study selection was described, and a flow chart was presented.
•	A list of included systematic reviews was provided.
•	A list of excluded systematic reviews was provided.
•	Article selection was done independently by 2 reviewers.
•	Data extraction was done independently by 2 reviewers.
•	Quality assessment of systematic reviews were conducted using the ROBIS tool. Quality assessment of 

the RCTs were conducted using the Cochrane Risk of Bias tool. Quality assessment of the cohort studies 
were conducted using the Newcastle-Ottawa quality assessment scale; GRADE was used to assess the 
certainty of evidence. The authors reported the evidence to be of moderate certainty for OK vs. SVC or 
SVL; very low certainty for MF-C vs. SVC or SVL; and very low or low for BF-C vs. SVC.

•	Characteristics of the included systematic reviews were presented.
•	Meta-analyses were conducted using the random-effects model.
•	The authors declared that they had no competing interests.

•	Unclear if publication bias was investigated.
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Strengths Limitations

Guan et al. (2020)11

•	The objective was clearly stated.
•	Multiple databases (PubMed, Embase, Web of Science) were searched up to December 2017. Also, 

reference lists of included studies and relevant reviews were searched.
•	Study selection was described, and a flow chart was presented.
•	A list of included systematic reviews was provided.
•	Article selection was done independently by 2 reviewers.
•	Data extraction was done independently by 2 reviewers.
•	Quality assessment was done independently by 2 reviewers using the Newcastle-Ottawa scale. The 

number of stars for the included studies ranged between 7 and 10 (higher number of stars indicate lower 
risk of bias). The authors considered studies with ≥ 7 stars as low risk of bias.

•	Characteristics of the included studies were presented.
•	Publication bias was assessed using Egger test, Begg test, and a funnel plot; the authors reported that 

there were no issues.
•	Meta-analysis was conducted using a random-effects model.
•	The authors declared that they had no conflicts of interest.

•	A list of excluded articles was not presented.
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Strengths Limitations

Walline et al. (2020)1

•	The objective was clearly stated.
•	Multiple databases (MEDLINE, Embase, PubMed, Cochrane Central register of Controlled Trials, other 

clinical trials registries) were searched up to February 2019. In addition, reference lists of identified articles 
were searched.

•	Study selection was described, and a flow chart was presented.
•	A list of included systematic reviews was provided.
•	A list of excluded studies was provided.
•	Article selection was done independently by 2 reviewers.
•	Data extraction was done independently by 2 reviewers.
•	Quality assessment was done independently by 2 reviewers using the Cochrane Risk of Bias tool; the 

studies were of variable quality. The authors used GRADE to determine the certainty of the evidence; 
certainty of evidence was low or moderate. The authors mentioned that the certainty of evidence was 
based on risk of bias, imprecision, inconsistency, indirectness, and publication bias.

•	Characteristics of the included studies were presented.
•	The authors mentioned that they assessed the certainty of evidence based on publication bias and other 

factors as mentioned above. However, results of assessment of publication were not reported separately.
•	Meta-analysis was conducted using either a fixed-effects or random-effects mode, as appropriate.
•	The authors declared their conflicts of interest.

•	Some of the authors had associations (such as received 
honorariums, consulted, and were involved in industry-
sponsored trials) with companies interested in myopia and/or 
myopia progression.

VanderVeen et al. (2019)18

•	The objective was clearly stated.
•	Multiple databases (PubMed, Cochrane library and database of clinical trials) were searched up to August 

2018.
•	Study selection was briefly described.
•	Characteristics of the included studies were presented.
•	Evidence was graded based on the rating scale developed by the Oxford Centre for Evidence-Based 

Medicine; majority of the included studies were reported to be of level II.
•	The authors declared that they had no proprietary or commercial interest in the contents of the report.

•	Description of article selection lacked details; no flow chart 
was presented.

•	A list of excluded studies was not presented.
•	Article selection was done by 1 reviewer.
•	Unclear if data extraction was done in duplicate.
•	Meta-analysis was not conducted, and no explanation was 

provided.
•	Unclear if publication bias was investigated.
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Strengths Limitations

     Huang et al. (2016)10

•	The objective was clearly stated.
•	Multiple databases (MEDLINE Embase, Cochrane Central Register of controlled trials, and several clinical 

trial registries) from inception to August 2014, were searched. Also reference list of relevant clinical trials 
and systematic reviews were searched.

•	Study selection was described, and a flow chart was presented.
•	A list of included studies was presented.
•	Article selection was done independently by 2 reviewers.
•	Data extraction was done independently by 2 reviewers.
•	Quality assessment was conducted using the Cochrane Risk of Bias tool; the authors reported the included 

studies to be of low-to-moderate risk of bias.
•	Characteristics of the included studies were presented.
•	Conventional meta-analysis and network meta-analysis were conducted.
•	The authors declared that they had no propriety or commercial interest in the contents of the report.

•	A list of excluded studies was not presented.
•	Unclear if publication bias was investigated.
•	There was variation in the optical interventions for individual 

patients (such as the off-axis effects of OK vary with 
refractive correction).

•	Both SVS and placebo for the network meta-analysis were 
combined for the control group in the network structure.
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Strengths Limitations

NMA:
•	A Bayesian random-effects NMA was conducted.
•	Posterior densities for all unknown parameters were estimated using the Markov chain Monte Carlo 

method for each model. Each chain used 50,000 iterations with a burn-in number of 20,000. The choice of 
burn-in was according to the Gelman-Rubin approach.

•	Node-splitting analyses were conducted for comparisons, for which results for both direct and indirect 
comparison results were available, and the P values indicated that there were no statistically significant 
inconsistencies (P varied between 0.18 and 0.97).

•	Sensitivity analysis was conducted by removing trials that contributed to high heterogeneity; this resulted 
in decreased credible intervals. For the comparisons that were relevant for this current report, the details of 
the sensitivity analysis were lacking. The authors’ conclusion appears to be fair.

NMA:
•	A single network diagram was presented, and it was unclear 

whether it was for refraction error or axial length.
•	This NMA had a different objective than that of the current 

report. Hence, not all interventions of interest for this current 
report were included in the network meta-analysis. Also, 
several interventions that were not relevant for the current 
report were included in the NMA.

•	Both SVS and placebo were combined for the control group 
in the network structure; therefore, the comparator control 
group was not appropriate for this current report.

•	There was wide variation in the age range of participants, and 
baseline refractive error in the studies. There was insufficient 
data available hence the impact of variation of these factors 
on treatment could not be determined.

•	The optical interventions varied for individual patients (e.g., 
multifocal lenses have different refractive power for individual 
patients).

•	Although node-splitting analysis was conducted, it should be 
noted that only few results (5 for refraction and 4 for axial 
length) for direct and indirect comparison were reported, due 
to limited availability of data.

•	The authors mentioned that more trials are needed to confirm 
the results of these indirect comparisons.

•	Considering the above limitations, the results of this NMA 
need to be interpreted with caution.

GRADE Working Group grades of evidence

High certainty “Further research is very unlikely to change our confidence in the estimate of effect (p. 6).”

Moderate certainty “Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate (p. 
6).”

Low certainty “Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the 
estimate (p. 6).”1
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Strengths Limitations

Grading based on rating scale 
developed by the Oxford Centre for 
Evidence-Based Medicine

“Level I rating to well-designed and well-conducted randomized clinical trials, a level II rating to well-designed case-control and 
cohort studies and lower-quality randomized studies, and a level III rating to comparative case series (p. 625).”18

AMSTAR 2 = A MeaSurement Tool to Assess systematic Reviews 2; BF-C = bifocal contact lenses; CRD = Centre for Reviews and Dissemination; DARE = Database of Abstracts of Reviews of Effects; GRADE = Grading of 
Recommendations Assessments, Development and Evaluation; HTA = Health Technology Assessment; ISPOR = International Society for Pharmacoeconomics and Outcomes Research; MF-C = multifocal contact lenses; RCT 
= randomized controlled trial; ROBIS = risk of bias assessment tool for systematic reviews; vs = versus.
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Table 5: Strengths and Limitations of Clinical Studies Using the Downs and Black Checklist17

Strengths Limitations

Ruiz-Pomeda et al. (2018-2021)8,19,20,24

•	The objective was clearly stated.
•	The inclusion and exclusion criteria were stated.
•	Patient characteristics, intervention, and outcomes were described.
•	The study was a RCT and the randomization method appeared appropriate (randomization using a random 

number table). The researchers had no access to the randomization schedule.
•	Sample size calculation was conducted, and the appropriate number of patients were recruited.
•	The number of discontinuations and associated reasons were presented. Of 79 children randomized to the 

MiS and SVS groups, 74 completed the study and 5 (i.e., 11%) in the MiS group withdrew (4 not willing to 
wear lenses and 1 due to address change).

•	P values were reported but not always.
•	The authors declared that they had no involvement in any organization with any financial or non-financial 

interests in the contents of their report. Of note, the study was sponsored by the manufacturer; however, 
the authors reported that the sponsor had no role in the design or conduct of the study.

•	Unclear if there was blinding.
•	ITT analysis was not conducted. Only those who completed 

the study were assessed.

Garcia-del Valle et al. (2020)7

•	The objective was clearly stated.
•	The inclusion and exclusion criteria were stated.
•	Patient characteristics, intervention, and outcomes were described.
•	The study was a RCT. For randomization, a computerized random sequence generator was used.
•	The investigator and patient were masked. To ensure double masking both lens types had the same 

appearance, fitting, and replacement criteria.
•	Sample size calculation was conducted, and the appropriate number of patients were recruited.
•	The number of discontinuations and associated reasons were presented. Of 70 children randomized to the 

MF-C and SVC groups, 58 completed the study and 4 (i.e., 11%) in the MF-C group 8 (i.e., 24%) in the SVC 
group were lost to follow-up; reasons for withdrawals were generally loss of motivation or discontinuation 
of the intervention.

•	P values were reported.

•	The method of randomization was not described.
•	ITT analysis was not conducted. Only those who completed 

the study were assessed.
•	There was no declaration of conflicts of interest presented. 

Of note, the study was sponsored by the manufacturer. The 
authors mentioned that the sponsor provided the lenses and 
the maintenance solutions but no other financial support.
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Strengths Limitations

Lam et al. (2020)12,21

•	The objective was clearly stated.
•	The inclusion and exclusion criteria were stated.
•	Patient characteristics, intervention, and outcomes were described.
•	The study was a RCT. Randomization was done using a random sequence generated using a software.
•	Only the patient was masked.
•	Sample size calculation was conducted and the appropriate number of patients were recruited.
•	The number of discontinuations and associated reasons were presented. The proportion of 

discontinuations was 15% (14 of 93; 9 due to loss to follow-up and 5 due to change to other myopic control 
methods) in the DIMS group, and 10% (9 of 90; 5 due to loss to follow-up and 4 due to change to other 
myopic control method) in the SVS group.

•	P values were reported.
•	The authors reported that there were no conflicts of interest.

•	The investigator was not masked.
•	ITT analysis was not conducted. Only those who completed 

the study were assessed.

Lu et al. (2020)6

•	The objective was clearly stated.
•	The inclusion criteria were stated. The exclusion criteria were not explicitly stated.
•	Patient characteristics, intervention, and outcomes were described.
•	Patients were randomly assigned to DIMS or SVS for the first week and then they crossed over to the other 

lens type for another week.
•	Sample size calculation was conducted and the appropriate number of patients were recruited.
•	All patients completed the study.
•	P values were reported.
•	The authors reported that there were no financial conflicts of interest.

•	Description of patient characteristics lacked details.
•	The method of randomization was not described.
•	It was unclear if there was any masking.
•	It was unclear if sample size calculation was done.
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Strengths Limitations

Lyu et al. (2020)22

•	The objective was clearly stated.
•	The inclusion criteria were stated. The exclusion criteria were not explicitly stated.
•	Patient characteristics, intervention, and outcomes were described.
•	The patients were randomly assigned to the 3 intervention groups.
•	The number of patients excluded from the analysis were reported. Proportion of patients excluded from 

the analysis (reported by the authors as due to non-compliance or corneal staining [beyond grade 2]) were 
15% (5 of 34) in OK1, 12% (4 of 34) in OK2, and 18% (6 of 34) in SVS.

•	P values were reported.
•	The authors reported that there were no financial conflicts of interest.

•	The method of randomization was not described.
•	It was unclear if there was any masking.
•	It was unclear if sample size calculation was done.
•	There were discrepancies in some of the results reported in 

the text and in the tables.

Walline et al. (2020)9

•	The objective was clearly stated.
•	The inclusion and exclusion criteria were stated.
•	Patient characteristics, intervention, and outcomes were described.
•	The patients were randomly assigned to the 3 intervention groups. Randomization was via web-based 

electronic data capture system.
•	There was double masking.
•	Sample size calculation was conducted, and the appropriate number of patients were recruited.
•	The number of patients excluded from the analysis were reported. Proportion of patients excluded was 1% 

(1 of 97), due to insufficient follow-up in MF-Ch, 0% in MF-Cm, and 1% (1 of 97), due to insufficient follow-up 
in SVC.

•	P values were reported.
•	The authors declared their conflicts of interest.

•	ITT analysis was not conducted. However only a small 
proportion (1%) of the patients were excluded from the 
analysis for each of 2 groups and none from the third group.

•	Some of the authors had associations with industry 
manufacturing lenses.
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Strengths Limitations

Zhao et al. (2020)23

•	The objective was clearly stated.
•	The inclusion and exclusion criteria were stated.
•	Patient characteristics, intervention, and outcomes were described.
•	The study participants were randomized.
•	6% of patients did not complete the study.
•	P values were reported.
•	The authors reported there they had no conflicts of interest.

•	It was unclear if there was any masking.
•	It was unclear if sample size calculations had been 

undertaken and the appropriate number of patients were 
recruited.

•	The proportion of discontinuations were not reported 
separately for each group and reasons for discontinuation 
were also not presented.

•	There were discrepancies in the values for outcomes 
reported in different sections of the report.

ITT = intention-to-treat; MF-C = multifocal contact lenses; MF-Ch = multifocal contact lenses (high add power); MF-Cm = multifocal contact lenses (medium add power); MiSight = MiSight lenses; NR = not reported.
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Appendix 4: Main Study Findings and 
Authors’ Conclusions

Summary of Findings of Included Systematic Reviews and Network 
Meta-Analyses
Prousali et al. (2019)13

Main Study Findings
OK versus SVC or SVL

•	 Refractive error (D), MD (95% CI)

	◦ At 1 year, change in refractive error: −0.27 (−0.50 to −0.04), favouring OK (1 study, 39 
children; I2 = NA)

	◦ At 2 years, change in refractive error: −0.66 (−1.01 to −0.31), favouring OK (1 study, 39 
children; I2 = NA)

•	 Axial length (mm), MD (95% CI)

	◦ At 1 year, change in axial length: −0.19 (−0.21 to −0.16), favouring OK (8 studies, 524 
children; I2 = 0%)

	◦ At 2 years, change in axial length: −0.27 (−0.31 to −0.23), favouring OK (1 study, 128 
children; I2 = NA)

•	 Adverse events, OR (95% CI)

	◦ Mild corneal erosion: 4.56 (0.49 to 42.25); no statistically significant difference between 
OK and SVC or SVL (2 studies, 151 children; I2 = 0%)

Bifocal contact lenses versus SVC

•	 Refractive error (D), MD (95% CI)

	◦ At 1 year, change in refractive error: −0.31 (−0.60 to −0.02), favouring bifocal contact 
lenses (3 studies, 264 children; I2 = 88%)

	◦ At 2 years, change in refractive error: −0.20 (−0.38 to −0.02), favouring bifocal contact 
lenses (1 study, 128 children; I2 = NA)

•	 Axial length (mm), MD (95% CI)

	◦ At 1 year, change in axial length: −0.12 (−0.19 to −0.06), favouring bifocal contact lenses 
(3 studies, 264 children; I2 = 66%)

	◦ At 2 years, change in axial length: −0.12 (−0.20 to −0.04), favouring bifocal contact 
lenses (1 study, 128 children; I2 = NA)

•	 Adverse events, OR (95% CI)

	◦ Contact lens related discomfort or unwillingness to wear contact lenses: 0.95 (0.49 to 
1.81); no statistically significant difference between bifocal contact lenses and SVC (2 
studies, 261 children; I2 = 0%)

Multifocal contact lenses versus SVL

•	 Refractive error (D), MD (95% CI)

	◦ At 1 year, change in refractive error: −0.23 (−0.31 to −0.14), favouring multifocal contact 
lenses (5 studies, 294 children; I2 = 0%)
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	◦ At 2 years, change in refractive error: −0.50 (−0.65 to −0.35), favouring multifocal contact 
lenses (2 studies, 99 children; I2 = 0%)

•	 Axial length (mm)

	◦ At 1 year, change in axial length: −0.10 (−0.14 to −0.05), favouring multifocal contact 
lenses (5 studies, 294 children; I2 = 37%)

	◦ At 2 years, change in axial length: −0.13 (−0.20 to −0.06), favouring multifocal contact 
lenses (2 studies, 99 children; I2 = 0%)

Authors’ Conclusion
“Our data suggest that atropine followed by orthokeratology and novel multifocal soft 
contact lenses demonstrate efficacy in controlling myopic progression… It remains unclear 
if atropine or orthokeratology could lead to a permanent long-term effect on myopia 
control. Possible rebound effect upon treatment cessation should also be assessed for 
OK and multifocal lenses… Finally, systematic collection of evidence on safety issues is 
essential, as these treatments gradually enter routine practice all over the world (p. 15).”13

Guan et al. (2020)11

Main Study Findings
OK versus SVS

•	 Axial length (mm), SMD (95% CI)

	◦ At 1 year, change in axial length: −0.86 (−1.15 to −0.57), favouring OK (10 
studies; I2 = 70.4%)

	◦ At 2 years or longer, change in axial length: −0.90 (−1.14 to −0.65), favouring OK (9 
studies; I2 = 50.4%)

Authors’ Conclusion
“In summary, OK lens treatment is more effective than wearing normal glasses to slow 
axial elongation during the early treatment of myopia in children. More studies with 
long-term follow-up data are expected to draw a precise conclusion for myopia treatment 
(p. 263).”11

Walline et al. (2020)1

Main Study Findings
OK versus SVS

•	 Axial length (mm), MD (95% CI)

	◦ At 2 years, change in axial length: was −0.28 (−0.38 to −0.19), favouring OK (2 studies, 
106 children, I2 = 0%)

	◦ The authors reported that the evidence was of moderate certainty (using GRADE)

	◦ A third study did not report sufficient data for analysis, hence was not included in 
the analysis

•	 Refractive error (D)

	◦ The authors did not analyze the change in refractive error. The rationale was that as OK 
temporarily reduces myopia, their myopia control treatment effect can only be assessed 
by axial elongation measurements.

•	 Adverse effects
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	◦ No serious adverse effects were reported

Bifocal contact lenses versus SVC

•	 Refractive error (D), MD (95% CI)

	◦ At 1 year, change in refractive error: 0.2 (−0.06 to 0.47), between-group difference not 
statistically significant (4 studies, 300 children; I2 = 85.7%)

	◦ The authors reported that the evidence was of low certainty (using GRADE)
•	 Axial length (mm), MD (95% CI)

	◦ At 1 year, change in axial length: −0.11 (−0.14 to −0.08), favouring bifocal contact lenses 
(4 studies, 300 children; I2 = 66.8%)

	◦ The authors reported that the evidence was of low certainty (using GRADE)
•	 Adverse effects

	◦ Of the 4 included studies, 1 study involving 40 children reported on adverse effects. In 
this study, 3 children in each group did not complete the follow-up; the authors reported 
that 4 children withdrew due to difficulty in handling contact lenses, 1 withdrew due 
to dislike with cycloplegia, and 1 withdrew due to negative publicity regarding contact 
lens solutions.

	◦ No serious adverse effects were reported.

Authors’ Conclusion
“Orthokeratology contact lenses, although not intended to modify refractive error, were 
more effective than SVLs [single-vision lenses] in slowing axial elongation (p. 2).”1

VanderVeen et al. (2019)18

Main Study Findings
OK versus standard spectacles or contact lenses

•	 Refraction and axial length

	◦ The authors in their systematic review presented results for each individual study 
separately. They reported that myopic progression was less with OK compared to 
spectacles or contact lenses (P values were generally not reported). This systematic 
review18 also included 1 study that showed that myopic progression was statistically 
significantly less with OK compared to 0.125% atropine (P = 0.001).

	◦ The authors reported that OK typically reduced axial elongation by about 50% over a 
duration of 2 years; average axial length change values were approximately 0.3 mm 
for OK and 0.6 mm for control (standard spectacles or contact lenses). The increase 
in axial length was generally less with OK compared to spectacles or contact lenses 
(statistical significance was not generally reported; when reported, P values ranged 
between < 0.001 and 0.02). The authors also included 1 study that found that axial 
length increased less with OK compared to 0.125% atropine (statistical significance was 
not reported).

	◦ Compared to standard spectacles or contact lenses, with OK there was slower rate of 
axial elongation as measured by optical biometry and slower rate of myopic progression 
as measured by cycloplegic refractions. Several studies showed greater effect in the 
younger children (aged ≤ 9 years) compared to older children. The authors mentioned 
that though rates of myopic progression were statistically significantly slower with OK 
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compared with standard spectacles and contact lenses, the clinical effects were small. 
However, they did not mention what is considered a clinically important effect.

•	 Adverse events

	◦ In 1 included study, 1 case of infiltrative keratitis was reported in the OK group. The 
authors mentioned in their discussion that microbial keratitis was a major risk with 
contact lens wear in children (citing 3 references; publications that were not in their list 
of included studies).

OK versus 0.125% atropine nightly

This systematic review included 1 retrospective cohort study comparing OK with atropine

•	 Refractive error

	◦ Myopic progression (D per year) was −0.28 ± 0.18 with OK and −0.34 ± 0.21 with 
atropine; statistically significantly less with OK compared to atropine (P = 0.001)

•	 Axial length

	◦ The increase in axial length (mm per year) was 0.28 ± 0.08 with OK and 0.34 ± 0.09 with 
atropine statistically significantly less increase with OK compared to atropine (P < 0.001)

	◦ Note: Although numerical values were reported, the central tendency or spread was 
not specified.

Authors’ Conclusion
“Orthokeratology may be effective in slowing myopic progression for children and 
adolescents, with a potentially greater effect when initiated at an early age (6-8 years). 
Safety remains a concern because of the risk of potentially blinding microbial keratitis from 
contact lens wear (p. 623).”18

Huang et al. (2016)10

Main Study Findings
Note: this systematic review was included in the selected overview of systematic reviews by 
Prousali et al.13; therefore, only the relevant section of the network meta-analysis is considered 
in this current report.

Indirect comparisons (network meta-analysis) (only results relevant for this current report 
are presented here)

•	 Change in refraction (D per year), MD (95% CrI)

	◦ High-dose atropine versus OK: not reported (NR)

	◦ Moderate-dose atropine versus OK: NR

	◦ Low-dose atropine versus OK: NR

	◦ OK versus SVS: NR
•	 Change in axial length (mm per year), MD (95% CrI)

	◦ OK versus high-dose atropine: −0.07 (−0.16 to 0.02)

	◦ OK versus moderate-dose atropine: 0.00 (−0.12 to 0.12)

	◦ OK versus low-dose atropine: −0.07 (−0.19 to 0.05)

	◦ OK versus SVS: −0.15 (−0.22 to −0.08)
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Authors’ Conclusion
“This network analysis indicates that a range of interventions can significantly reduce 
myopia progression when compared with single-vision spectacle lenses or placebo… In 
terms of axial length, atropine, orthokeratology, peripheral defocus modifying contact 
lenses, pirenzepine, and progressive addition spectacle lenses were effective (p. 697).”10

Summary of Findings of Included Primary Clinical Studies
Ruiz-Pomeda et al. (2018-2021)8,19,20,24

Main Study Findings
Outcomes over 2 years, in 74 children who completed the study (RCT)

•	 Spherical equivalent values (D) at various times,8 mean (SD)

	◦ At baseline: −2.16 (0.94) for the MiS group; −1.75 (0.94) for the SVS group

	◦ At 12 months: −2.34 (1.05) for the MiS group; −2.18 (1.01) for the SVS group

	◦ At 24 months: −2.61 (1.20) for the MiS group; −2.48 (1.13) for the SVS group

	◦ Over 2 years, the mean myopic progression (based on spherical equivalent values) 
was 0.45 (CI, 0.27 to 0.64) D for the MiS group, and 0.74 (CI, 0.53 to 0.95) D for the SVS 
group. There was less myopic progression in the MiS group compared with the SVS 
group (mean between-group difference = 0.29 D).

•	 Axial length (mm) at various times,8 mean (SD)

	◦ At baseline: 24.09 (0.55) for the MiS group; 24.00 (0.86) for the SVS group

	◦ At 12 months: 24.21 (0.58) for the MiS group; 24.24 (0.86) for the SVS group

	◦ At 24 months: 24.37 (0.59) for the MiS group; 24.45 (0.88) for the SVS group

	◦ Over 2 years, the total increase in axial length was 0.28 (CI, 0.20 to 0.37) mm in the 
MiS group, and 0.44 (CI, 0.35 to 0.54) mm in the SVS group. There was less axial 
elongation in the MiS group compared with the SVS group (mean between-group 
difference = 0.16 mm).

•	 Quality of life (QoL)24

	◦ QoL was assessed using the Pediatric Error Refractive Profile questionnaire

	◦ Both at 12 months and 24 months, the ratings with respect to appearance, satisfaction, 
effect on activities, handling, and peer perceptions were statistically significantly better 
for the MiS group compared to the SVS group (P ranged from < 0.001 to 0.026), as was 
the total score.

	◦ At 12 months: total score was 79.41 for MiS group and 71.78 for SVS group (P = 0.018)

	◦ At 24 months: total score was 81.06 for MiS group and 70.74 for SVS group (P = 0.001)

	◦ Higher values indicate better QoL
•	 Adverse events19

	◦ The authors reported that there were no serious or significant adverse effects in the MiS 
or SVS groups.

	◦ In 2 individuals in the MiS group, a unilateral foreign body was found attached to the 
cornea; however, there were no symptoms or reduction in best-corrected visual acuity. 
This was later resolved.

	◦ In both groups, 29 eyes (39%) had grade 2 bulbar hyperemia and peripheral roughness.
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	◦ In the MiS group, there was significant increase in limbal hyperemia (P = 0.007), 
palpebral hyperemia (P = 0.05), and conjunctival staining (P =  < 0.0001) at 24-months 
compared to baseline values. In the SVS group, there were no significant changes in 
these variables.

	◦ In both groups, there were no significant changes in bulbar hyperemia, corneal 
vascularization, palpebral roughness and corneal staining (P > 0.05).

	◦ In both groups, there were no significant changes in osmolarity data over the 24 
months (P ≥ 0.05).

Outcomes in a subset of 55 children who were further assessed at the end of 3 years 
(extension study of the RCT)20

This subset comprised 13 children who continued with MiS (MiS-C group), 15 children who 
stopped wearing MiS in the third year and wore SVS (MiS-D group) instead, and 18 children 
who were wearing SVS and continued with SVS in the third year (SVS group).

It was reported that there were no significant differences in myopia progression based on the 
spherical equivalent values (D) among the 3 groups: mean (SD): −0.37 (0.44) in MiS-C group, 
−0.46 (0.39) in MiS-D group, and −0.55 (0.45) in SVS group; P value was not reported.

There were no significant differences in axial length (mm) among the 3 groups, mean (SD): 
0.15 (0.11) in MiS-D, 0.22 (0.11) in MiS-D group, and 0.21 (0.10) in SVS group; P > 0.05.

Authors’ Conclusion
“MiSight contact lens wear reduces axial elongation and myopia progression in 
comparison to distance single-vision spectacles in children (p. 1011).”8

“MiSight CL wear for controlling myopia improves vision related quality of life in children 
when compared with spectacle wear (p. S99).”24

“No clinically serious events were observed in either group. Our results show that correct 
use of MiSight CLs is a safe option for myopia correction (p. S180).”19

“Over a one-year period, neither myopia progression nor eye growth was faster for the 
subjects who discontinued MiSight contact lens wear compared to those who continued 
to wear MiSight contact lenses or those who continued to wear single-vision spectacles, 
indicating no rebound effect with MiSight contact lenses for 2 years (p. 1).”20

Garcia-del Valle et al. (2020)7

Main Study Findings
Outcomes over 1 year, in 58 children who completed the study (RCT)

•	 Changes (from baseline) in objective cycloplegic spherical equivalent refraction (D) at 
various times, mean (SD)

	◦ At 6 months: −0.25 (0.32) for the multifocal contact lens group, and −0.46 (0.53) for the 
SVC group; P = 0.10

	◦ At 12 months: −0.28 (0.35) for the multifocal contact lens group, and −0.57 (0.52) for the 
SVC group; P = 0.02

•	 Changes (from baseline) in axial length (mm) at various times, mean (SD)
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	◦ At 6 months: 0.07 (0.10) for the multifocal contact lens group, and 0.09 (0.10) for the 
SVC group; P = 0.66

	◦ At 12 months: 0.13 (0.12) for the multifocal contact lens group, and 0.22 (0.14) for the 
SVC group; P = 0.03

	◦ Both multifocal contact lens and SVC were reported to provide a high degree of 
comfort and good quality of vision, and there were no significant between-group 
differences; P > 0.05.

•	 Adverse events

	◦ Proportion of patients with 1 or more adverse events (such as corneal 
neovascularization, conjunctival hyperaemia, micropapillary response, papillary 
conjunctivitis, and superficial punctate keratitis) was 25.0% in the multifocal contact lens 
group, and 15.4% in the SVC group. All adverse events were classified as non-serious, 
expected, treatment-related, and mild during contact lens use. No serious or unexpected 
adverse events were reported.

Authors’ Conclusion
“In summary, results from the analysis of the 12-month data of this clinical trial indicate 
that the Esencia SCL seems to be an efficacious option of control of myopia progression 
in myopic children, with similar visual performance and safety as with a conventional 
SCL. These results must be confirmed in the longer term, with a two-year follow-up or 
more (p. 7).”7

Note: Esencia SCL is the same as multifocal contact lens, and SCL is the same as SVC.

Lam et al. (2020)12,21

Main Study Findings
Outcomes over 2 years, in 160 children who completed the study (RCT)

•	 Changes (from baseline) in cycloplegic spherical equivalent refraction (D) at various 
times, mean (SE)

	◦ At 6 months: −0.13 (0.03) for the DIMS group and −0.37 (0.04) for the SVS group; 
between-group difference = −0.24 (0.05; P < 0.0001)

	◦ At 12 months: −0.17 (0.05) for the DIMS group and −55 (0.04) for the SVS group; 
between-group difference = −0.38 (0.07; P < 0.0001)

	◦ At 24 months: −0.38 (0.06) for the DIMS group and −0.93 (0.06) for the SVS group; 
between-group difference = −0.38 (0.07; P < 0.0001); between-group difference = −0.55 
(0.09; P < 0.0001).

•	 Changes (from baseline) in axial length (mm) at various times, mean (SE)

	◦ At 6 months: 0.03 (0.01) for the DIMS group, and 0.20 (0.01) for the SVS group; between-
group difference = 0.16 (0.02; P < 0.0001).

	◦ At 12 months: 0.11 (0.02) for the DIMS group, and 0.32 (0.02) for the SVS group; 
between-group difference = 0.21 (0.02; P < 0.0001).

	◦ At 24 months: 0.21 (0.02) for the DIMS group, and 0.53 (0.03) for the SVS group; 
between-group difference = 0.32 (0.04; P < 0.0001).

•	 Adverse effects

	◦ Repeated measures analysis of variance with group as a factor, showed that there were 
no statistically significant differences in visual function changes between the DIMS and 
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SVS groups (P > 0.05). This indicated that wearing of DIMS spectacles did not lead to 
adverse effects on visual function, when compared with wearing of SVS.

Authors’ Conclusion
“Daily wear of the DIMS lens significantly slowed myopia progression and axial elongation 
in myopic schoolchildren as compared with wearing SV spectacle lenses. They provided 
good vision while presenting simultaneous MD to the eyes. This intervention is simple 
to use and is the least invasive method compared with pharmacological or contact lens 
treatments. The DIMS spectacle lens offers an alternative treatment modality for myopia 
control (p. 367).”21

“In conclusion, DIMS lens wear had no adverse effect on the measured visual function. 
Further studies are needed to determine any effects occurring over longer periods of 
time (p. 1).”12

Lu et al. (2020)6

Main Study Findings
Outcomes over 1 week, in 20 children (RCT, crossover study)

•	 Tolerance

	◦ It was reported that 35% (7 of 20) of the children complained of paracentral and 
peripheral blurred vision with DIMS, and none with SVS (P = 0.01).

	◦ There were no statistically significant differences between DIMS and SVS, in the 
number of complaints regarding symptoms: eyestrain, headache, dizziness, diplopia, 
nausea, photophobia, darkened vision field, colour change, ghosting images, and 
metamorphopsia (P ranged from 0.342 to 1.000).

•	 Acceptability

	◦ All 20 children were willing to wear SVS, and 85% (17 of 20) of children were willing to 
wear DIMS. However, when they were informed that DIMS would slow down progression 
of myopia by 59%, then 90% were willing to wear DIMS.

Authors’ Conclusion
“Mid-peripheral vision through DIMS lenses was slightly affected compared with SV 
lenses. Otherwise, DIMS lenses received good tolerance and acceptance by Chinese 
children (p. 207).”6

Lyu et al. (2020)22

Main Study Findings
Outcomes at 12 months, in 87 children

•	 Spherical equivalent refractive error (D), mean (SD)

	◦ At baseline: −6.698 (0.672) for the OK1 group, −6.763 (0.741) for the OK2 group, and 
−6.585 (0.650) for the SVS group

	◦ At 12 months: −1.078 (0.732) for the OK1 group, −3.075 (0.803) for the OK2 group, and 
−7.149 (0.664) for the SVS group

	◦ There was no statistically significant difference in progression of myopia between the 
OK1 and OK2 groups (P = 0.124). However, the between-group differences in myopia 
progression were statistically significant for both OK1 and OK2 groups compared to SVS 
group, favouring OK1 and OK2 (P < 0.05).
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•	 Axial length

	◦ At 12 months, the difference in elongation of axial length was not statistically significant 
between the OK1 and OK2 groups (P = 0.461). However, the between-group differences 
in axial length elongation were statistically significant for both OK1 and OK2 groups 
compared to SVS group, favouring OK1 and OK2 (P < 0.05).

•	 Safety issues

	◦ Corneal staining (detects cornea damage): the mean rate of corneal staining was 
28.97% in the OK1 group, 13.06% in the OK2 group and 0.81% in the SVS group. The risk 
of corneal staining was significantly higher in OK1 compared to OK2 (P < 0.05).

Authors’ Conclusion
“The two ortho-k regimens, target reduction of 6.00 D and target of 4.00 D, had similar 
effects in controlling the increase in axial length and refractive error in high-myopia 
children. However, subjects with a target myopia reduction of 6.00 D had a higher rate of 
corneal staining than in subjects with a target myopia reduction of 4.00 D (p. 141).”22

Walline et al. (2020)9

Main Study Findings
Outcomes over 3 years, in 292 (97 in MF-Ch, 98 in MF-Cm, and 97 in SVC) children who were 
included in the analysis (RCT)

•	 Refractive error (D)

	◦ At baseline: mean = −2.30 (SD = 0.91) in the in MF-Ch group, mean = −2.46 (SD = 1.09) in 
the in MF-Cm group, and mean = −2.45 (SD = 0.96) in the SVC group

	◦ At 3 years: mean = −2.84 (SD = 1.22) in the MF-Ch group, mean = −3.32 (SD = 1.48) in the 
MF-Cm group, and mean = −3.46 (SD = 1.20) in the SVC group

	◦ For MF-Ch versus SVC: MD = 0.45 (95% CI, 0.25 to 0.66) favouring MF-Ch (P < 0.001)

	◦ For MF-Cm versus SVC: MD = 0.16 (95% CI, −0.01 to 0.33) with no significant difference 
between-group difference (P = 0.19)

	◦ For MF-Ch versus MF-Cm: MD = 0.29 (95% CI, 0.09 to 0.50) favouring MF-Ch (P = 0.01)
•	 Eye length (mm)

	◦ At baseline: mean = 24.42 (SD = 0.75) in the in MF-Ch group, mean = 24.55 (SD = 0.84) in 
the in MF-Cm group, and mean = 24.43 (SD = 0.83) for the SVC group

	◦ At 3 years: mean = 24.81 (SD = 0.83) in the MF-Ch group, mean = 25.12 (SD = 0.97) in the 
MF-Cm group; mean = 25.08 (SD = 0.85) in the SVC group

	◦ For MF-Ch versus SVC: MD = −0.23 (95% CI, −0.30 to −0.17) favouring MF-Ch (P < 0.001)

	◦ For MF-Cm versus SVC: MD = −0.07 (95% CI, −0.16 to 0.03) no significant difference 
between group (P = 0.15)

	◦ For MF-Ch versus MF-Cm: MD = −0.16 (95% CI, −0.26 to −0.07) favouring MF-
Ch (P = 0.002)

•	 Adverse events

	◦ Proportion of adverse events was 40.0% in the in MF-Ch group, 22.9% in the MF-Cm 
group, and 37.1% in the SVC group.

	◦ None of the adverse events were serious or severe, or caused permanent 
discontinuation of wearing of contact lenses.
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	◦ The 3 most common adverse events were giant papillary conjunctivitis, infiltrative 
keratitis, and ocular allergies. There were no significant differences in these adverse 
events between the 3 groups (P = 0.41).

Authors’ Conclusion
“Among children with myopia, treatment with high add power multifocal contact lenses 
significantly reduced the rate progression over 3 years compared with medium add 
power multifocal and single-vision contact lenses. However, further research is needed to 
understand the clinical importance of the observed differences (p. 578).”9

Zhao et al. (2020)23

Main Study Findings
Outcomes over 1 month, in 154 children who completed the study (RCT)

Note: For spherical equivalent refractive error, axial length, and choroidal thickness, when the 
4 groups were compared together, independent sample 1-way ANOVA analyses were used. 
For pairwise comparison, the Bonferroni method was used for multiple comparisons.

•	 Spherical equivalent refractive error (D), mean (SD)

	◦ At baseline: −3.12 (1.20) for the atropine plus OK group, −2.81 (0.96) for the placebo plus 
OK group, −3.01 (1.22) for the atropine plus SVS group, and −3.25 (1.10) for the placebo 
plus SVS group (P = 0.414)

	◦ At 1 month: −0.53 (1.16) for the atropine plus OK group, −0.77 (1.08) for the placebo plus 
OK group, −3.06 (1.21) for the atropine plus SVS group, and −3.29 (1.06) for the placebo 
plus SVS group (P < 0.001)

	◦ Change from baseline: 2.63 (1.03) for the atropine plus OK group, 2.15 (1.02) for the 
placebo plus OK group, −0.04 (0.23) for the atropine plus SVS group, and −0.04 (0.18) 
for the placebo plus SVS group (P < 0.001). The authors reported that the differences 
between baseline and 1 month were significant for both the atropine plus OK and 
placebo plus OK groups, but not in the atropine plus SVS and placebo plus SVS groups 
(however a measure of statistical significance was not reported).

•	 Axial length (mm), mean (SD)

	◦ At baseline: 24.78 (0.98) for the atropine plus OK group, 24.69 (0.63) for the placebo plus 
OK group, 24.90 (0.78) for the atropine plus SVS group, and 24.86 (0.72) for the placebo 
plus SVS group (P = 0.648).

	◦ Change from baseline at 1 month: −0.01 (0.05) for the atropine plus OK group, −0.00 
(0.03) for the placebo plus OK group, −0.04 (0.04) for the atropine plus SVS group, 
and −0.06 (0.06) for the placebo plus SVS group (P < 0.001). The differences between 
baseline and 1 month were statistically significant (P < 0.05) in both the atropine plus 
SVS and placebo plus SVS groups, but not statistically significant (P = 1.00) for both the 
atropine plus OK and placebo plus OK groups.

•	 Subfoveal choroidal thickness (μm), mean (SD)

	◦ At baseline: 263.17 (46.55) for the atropine plus OK group, 266.74 (57.50) for the 
placebo plus OK group, 251.12 (44.76) for the atropine plus SVS group, and 258.05 
(52.34) for the placebo plus SVS group (P = 0.443).

	◦ At 1 month: 277.28 (46.04) for the atropine plus OK group, 276.17 (59.10) for the 
placebo plus OK group, 256.61 (46.55) for the atropine plus SVS group, and 253.24 
(50.67) for the placebo plus SVS group (P = 0.071).
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	◦ Change from baseline: 14.12 (12.88) for the atropine plus OK group, 9.43 (9.14) for the 
placebo plus OK group, 5.49 (9.38) for the atropine plus SVS group, and −4.81 (9.93) for 
the placebo plus SVS group (P < 0.001).

Authors’ Conclusion
“In conclusion, the current study indicates that combination treatment with OK and 
atropine could induce a greater increase in ChT [choroidal thickness] than monotherapy 
with atropine, which might predict a better effect on childhood myopia control. This paper 
is a preliminary report of a longitudinal study, and future follow-up periods include 3 
months, 6 months and every 3 months afterwards until 24 months. Additional results from 
this longitudinal study are required to determine the long-term effect of the combination of 
OK and atropine on ChT and its relationship with eye growth (p. 5-6).”23
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Appendix 5: Overlap Between Included Systematic Reviews

Table 6: Overlap in Relevant Primary Studies Between Included Systematic Reviews

Primary study citation Guan et al. 
(2020)11

Walline et al. 
(2020)1

Prousali et al. 
(2019)13

VanderVeen et al. 
(2019)18

Huang et al. 
(2016)10.

Aller et al. Optometry Vis Sci. 2016, 
93(4):344--52 NA Yes Yes NA NA

Aller and Wildoset. Ophthal Physiol 
optics. 2006: 26(Suppl 1):8-9 NA Yes NA NA Yes

Aller. 10th Int Myopia Conf. 2004 NA Yes NA NA NA

Anstice. Ophthalmology. 2011, 118(6): 
1152-61 NA Yes Yes NA Yes

Chan et al. Cont Lens Anterior Eye. 2012, 
35(4): 180-4 NA Yes NA Yes NA

Charm et al. Ophthalmology. 2015, 
122(3):620–630. Yes NA NA NA NA

Charm and Cho. Cont Lens Anterior Eye. 
2013, 36(4):164-70 NA Yes NA NA NA

Charm and Cho. Optometry VisSc. 2013, 
90(6):530-9 NA Yes Yes Yes Yes

Charm and Cho. Cont Lens Anterior Eye. 
2011, 34: S3 NA Yes NA NA NA

Chen et al. Invest Ophthalmol Vis Sci. 
2013, 54(10):6510–6517 Yes NA Yes Yes NA

Chen et al. Optom Vis Sci. 2012;89: 
1636-1640. NA NA NA Yes NA

Cheng et al. Optom Vis Sci. 2016, 93: 
353-366 NA NA Yes NA NA

Cheung and Cho. Cont Lens Anterior Eye. 
2016, 39(4):262–265 Yes Yes NA NA NA

Cheung and Cho. Invest Ophthamol Vis 
Sci. 2013,54(3):1613-5 NA Yes NA NA NA

Cho and Cheung. Cont Lens Anterior Eye. 
2017, e 40(2):82–8 Yes NA NA NA NA

Cho and Cheung. Cont Lens Anterior Eye. 
2017, 58(3): 1411-6 NA Yes NA NA NA

Cho and Cheung. Invest Ophthalmol Vis 
Sci. 2012, 53(11):7077–7085 Yes Yes Yes Yes Yes

Cho and Cheung. Cont Lens Anterior Eye. 
2011, 34:S2-3. NA Yes NA NA NA

Cho et al. Curr Eye Res. 2005, 30: 71-80 NA NA Yes NA NA

Davis. Adv Ophthalmol Vis Syst. 2015;2 NA NA NA Yes NA
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Primary study citation Guan et al. 
(2020)11

Walline et al. 
(2020)1

Prousali et al. 
(2019)13

VanderVeen et al. 
(2019)18

Huang et al. 
(2016)10.

Downe and Lowe. Eye Contact Lens. 
2013; 39:303-310. NA NA NA Yes NA

Fujikado et al. Clin Ophthalmol. 2014, 8: 
1947-56 NA Yes Yes NA NA

Han. Eye Contact Lena. 2018, 44(4):268-
71 NA Yes NA NA NA

He et al. BMC Ophthalmol. 2016, 16:126. Yes NA NA Yes NA

Hiraoka et al. Invest Ophthalmol Vis Sci. 
2012, 53(7):3913–3919 Yes NA Yes Yes NA

Kakita et al. Invest Ophthalmol Vis Sci. 
2011, 52(5):2170–2174 Yes NA Yes Yes NA

Lam et al. Br J Ophthalm. 2014, 98 (1): 
40-5 NA Yes Yes NA Yes

Lam et al. Optometry Vis Sci. 2011, 88(3): 
444-5 NA Yes NA NA NA

Lin et al. BMC Ophthalmol. 2014;14:40. NA NA Yes Yes NA

Paune. Biomed Res Int. 2015, 
2015(D):507572 Yes NA Yes Yes NA

Na. Jpn J Ophthalmol. 2018, 62(3):327–
334 Yes NA NA NA NA

Sankaridurg et al. Invest Ophthalmol Vis 
Sci. 2011, 52: 9362-9367 NA NA Yes NA NA

Santodomingo-Rubido et al. Curr Eye Res. 
2017, 42(5):713–720 Yes NA NA NA NA

Santodomingo-Rubido et al. Invest 
Ophthalmol Vis Sci. 2012;53:5060-5065. NA NA Yes Yes NA

Swarbrick et al. Ophthalmology. 2015, 
122(3):620–630 Yes NA NA NA NA

Walline et al. Optom Vis Sci. 2013, 90: 
1207-1214 NA NA Yes NA NA

Zhu et al. BMC Ophthalmol. 2014, 14:141 NA NA Yes Yes NA

NA = not applicable.
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