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ABSTRACT
Aims  To evaluate the efficacy of myopia control by 
spectacle lenses in a real-world study.
Methods  This is a longitudinal, retrospective, 
comparative, observational, real-world study of the 
French Myopia Cohort. Records of prescriptions for 
optical correction, gender and age were collected from 
1500 opticians between 2020 and 2023. The study 
cohort consisted of myopic children aged 4 to 15 years 
who were assigned to three groups: two control groups 
wearing single vision lenses (SVL) and one intervention 
group wearing myopia control spectacles (MCS); either 
defocus incorporated multiple segments (DIMS, n=1786) 
or highly aspheric lenses (HAL, n=585). The first SVL group 
was matched to the MCS group for age, sex and initial 
refractive error (first matching), and the second SVL group 
was matched for the same criteria and myopia progression 
during the first 6 months of follow-up (second matching).
The difference in myopia progression was calculated 
between SVL groups and the MCS group. DIMS and HAL 
were also compared for myopia progression.
Results  A total of 2542 children (mean age of 9.5 years 
and mean spherical equivalent of −2.3 D at baseline) 
were included in each of the three groups. The mean 
progression rates for MCS were by +0.59 D (95% CI 
+0.57 to +0.62D; p<0.001) after the first matching and 
by +0.30 D (95% CI +0.28 to +0.32D; p<0.001) after 
the second matching, in comparison to the SVL groups. 
Children wearing HAL spectacles showed slightly less 
myopia progression (difference in progression = +0.14 D, 
95% CI = +0.10 to +0.18, p<0.001) compared with the 
DIMS group.
Conclusions  Although there are some limitations, 
including its retrospective design, the lack of lifestyle and 
environmental data and the use of SE rather than axial 
length, this study showed that in a real-world setting, 
both DIMS and HAL spectacles demonstrated efficacy 
in reducing myopia progression. While a statistically 
significant lower myopia progression rate was observed 
in the HAL group, this difference was not clinically 
meaningful. This study also showed that DIMS and HAL 
reduce myopia progression among younger children aged 
4 to 6 years.

INTRODUCTION
The prevalence of myopia has been increasing 
worldwide, in particular in East and South-
east Asian countries, and to a lesser degree in 
Western regions.1–5 Besides lifestyle changes 
(such as promoting outdoor activities and 
restricting near-vision exposure), pharmaco-
logical, optical measures6 7 and procedures 
with red light exposure8 have been developed 
to reduce myopia progression in children and 
teenagers.

Defocus incorporated multiple segments 
spectacles (DIMS) or highly aspherical lens-
lets spectacles (HAL) have demonstrated 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Measures to reduce the progression of myopia in 
children and adolescents, including glasses with 
defocus-incorporated multiple segments (DIMS) or 
highly aspherical lenslets (HAL), have previously 
been proven effective in recent studies on children 
and adolescents in Asia. It had remained unclear the 
effectiveness of these measures in a European pop-
ulation of children.

WHAT THIS STUDY ADDS
	⇒ In France, myopia control spectacles are usual-
ly prescribed to children with more rapid myopia 
progressions. This real-world retrospective study 
showed that DIMS (n=1786) and HAL (n=585) re-
duced myopia progression across all ages, from 4 
to 15 years old. While HAL demonstrated better sta-
tistical efficacy in reducing myopia progression, this 
difference was not clinically meaningful.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The results suggest that by either DIMS or HAL, my-
opia control spectacles could be beneficial to young-
er children.
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safety and efficacy in reducing myopia progression in 
randomised control trials (RCT), conducted primarily 
in Asian countries.9 10 Both DIMS and HAL are spectacle 
lenses based on the peripheral myopic retinal defocus 
mechanism for myopia control. The DIMS lens devel-
oped at the Hong Kong Polytechnic University consists 
of a 9 mm diameter central optical zone for distance 
refractive correction and a 33 mm diameter peripheral 
annular zone including 400 multiple defocus segments 
with a relative positive power of +3.50 D.11 The HAL lens 
developed by Essilor International comprises a central 
optical zone of 11 peripheral concentric rings formed 
by contiguous 1021 aspherical lenslets creating a volume 
of myopic retinal defocus.12 The myopic defocus varies 
from 3 D on the ring closest to the centre to 5.50 D on 
the ring furthest from the centre. While the existence of 
efficient myopia control devices may render randomised 
trials with control groups of children untreated ethically 
unfeasible,13 two alternative approaches may allow the 
assessment of the efficacy of DIMS and HAL. The first 
possibility includes a virtual control group based on a 
mathematical model of myopia progression.13 The second 
possibility consists of real-world studies providing control 
groups by selection of myopic children wearing single 
vision lenses (SVL).14 Recently, some data have emerged 
on the real-world efficacy of myopia control interven-
tions in European populations. In their case series study 
of 40 patients, Kearney et al reported variable outcomes 
regarding the efficacy of myopia management by optical 
means.15 Similarly, Day and Kearney observed that optical 
myopia interventions were successful in a minority of a 
UK clinic population,16 both studies highlighting dispar-
ities of outcomes between real-world studies and clinical 
trials. In this context, we aimed to longitudinally evaluate 
the efficacy of two myopia control devices in a real-world 
cohort study, by comparing a group of children wearing 
myopia control spectacles (MCS) to two control groups 
of children wearing SVL: the first SVL group matched 
with MCS children on age, sex and myopia levels in 
spherical equivalent (SE) at baseline (first matching) and 
the second SVL group matched with MCS children on 
age, sex, SE at baseline and on the first 6-month myopia 
progression (second matching).

The primary objective of the study was to evaluate the 
effectiveness of MCS in myopia control by comparing the 
myopia progression between MCS group and SVL groups 
matched on various covariates. The secondary objective 
was to compare the efficacy of DIMS and HAL technolo-
gies in a real-world European population.

MATERIALS AND METHODS
Study design and database
The longitudinal, observational, real-world, comparative 
study on the French Myopia Cohort (FMC)17 18 is based 
on a large, dynamic database of de-identified electronic 
optical prescription records, prospectively collected from 
1500 opticians across France who voluntarily participated 
to enrich the dataset. All the optical stores are part of the 

Krys Group network, accounting for around 10 million 
customers. The FMC compiles data on myopic individuals 
including year of birth, gender, date and type of optical 
correction, and measured refractive error by autore-
fraction after cycloplegia using cyclopentolate (Skiacol) 
expressed as SE. According to French legislation, no data 
on ethnicity were available in this cohort. In its raw state, 
the FMC recorded over 6.8 million individuals and more 
than 18 million visits between 2020 and 2023.

The study incorporated two follow-up phases: the 
preswitch phase, defined as the period in which all 
the study participants wore conventional SVL, and the 
postswitch phase, in which the individuals of the inter-
vention group switched to MCS.

The study included three groups (n=2542 children per 
group) with similar follow-up. An intervention group of 
children was prescribed MCS during the follow-up and 
two comparison groups of children who were prescribed 
SVL throughout the follow-up. Among the two control 
groups, the first SVL group was matched with the MCS 
group for age, sex and baseline refractive error (first 
matching), while the second SVL group was matched 
with the MCS group for age, sex, baseline refractive 
error and the first 6-month myopia progression (second 
matching). Forming these three groups allowed testing 
whether conventional adjustments for age, sex and refrac-
tive error were sufficient to minimise potential selection 
bias and accurately estimate the effect of MCS.

Anonymised data were declared to the Conseil 
National Informatique et Liberté (CNIL). The study 
adhered to the tenets of the Declaration of Helsinki and 
was approved by the Ethics Committee of the French 
Society of Ophthalmology (IRB n° 00008855). Patients 
or the public were not involved in the design, conduct, 
reporting or dissemination plans of our research.

Participants and inclusion criteria
Inclusion criteria for the study were: children aged 4 to 
15 years and a baseline refractive error of −0.5 diopters 
(D) or lower. The SVL group of children had to have at 
least three SVL prescriptions, with one prescription taken 
between 12 and 18 months after baseline of the study. For 
the MCS group, the children had to have received at least 
two SVL prescriptions in the preswitch phase and then 
having switched to MCS spectacles for the remainder 
of the follow-up (postswitch phase). As the decision to 
switch to MCS varied among the participants, the time 
of switch was estimated as the median of the switching 
times for all MCS children. To compare the effect of MCS 
means across age groups, we stratified the cohort of chil-
dren into four age groups: 4 to 6 years, 7 to 9 years, 10 to 
12 years and 13 to 15 years.

Outcomes
Myopia progression was measured as the change in 
refractive error of the right eye between two prescrip-
tions taken at least 6 months apart. For the matching 
process, we calculated the initial 6-month progression 
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rate as the change in refractive error between the base-
line and second prescription. If the second prescription 
occurred more than 6 months after the baseline prescrip-
tion, we adjusted for the time difference, assuming that 
myopia progressed linearly during that relatively short 
period of time. For the efficacy analysis, we calculated the 
progression rate in the pre-switch phase as the difference 
in refractive error between the time of switch to MCS and 
the baseline prescriptions. In the postswitch phase, the 
progression rate was the difference in refractive error 
between the last recorded prescription, and the refractive 
error measured at the time of switch to MCS. The same 
calculations were carried out for children of the SVL with 
their time of switch corresponding to the prescription 
taken between 12 to 18 months after study baseline.

Statistical analysis
The children were not randomly preassigned to the 
groups, as the treatment plan was dependent on the 
patient and their physician. Therefore, we used the 
Mahalanobis distance matching strategy to match individ-
uals included in the SVL group with those included in the 
MCS group. Mahalanobis distance matching is a subset 
selection method that is based on Mahalanobis distance, 
which accounts for the covariance structure of the data. 
This approach has already been used in other studies.19 
Mahalanobis distance matching creates a new sample in 
which the treatment is not confounded to the covariates, 
thereby making our comparison of myopia progression 
between the MCS and the SVL groups less subject to bias. 
Two matching procedures were conducted to reduce bias 
and achieve a 1:1 matching ratio between the MCS and 
the SVL groups. The first matching was adjusted for age, 
gender and SE at baseline, while the second matching 
included the initial 6-month myopia progression, in addi-
tion to the previous variables.

The treatment effectiveness was estimated using the 
difference in progression (DiP) approach, comparing 
the changes in refractive error before and after the switch 
between the MCS group and the SVL groups. We imple-
mented the difference in progression as an interaction 
between the time variable and the treatment group vari-
able in a regression model as follows:20

	﻿‍

Progression
(
D/phase

)
= β0 + β1 × Phase + β2

×Group + β3 × Phase : Group + ε ‍ �

where ﻿‍

β3 =
(
postswitchSVL − preswitchSVL

)

−
(
postswitchMCS − preswitchMCS

)
‍ is the 

difference in progression between the two groups.
The approach required that the baseline trends, but not 

the levels of progression, were equivalent in both groups. 
We verified this assumption by graphically inspecting the 
progression trajectories in the two groups.

As a secondary analysis, we estimated the difference in 
myopia progression between DIMS and HAL in the MCS 
group, using DIMS as the reference group in the regres-
sion model.

To assess the balance between all the groups, we 
conducted a student t-test or Wilcoxon test for continuous 
variables, and a χ2-test for the categorical variables. Base-
line characteristics and demographics were summarised 
with descriptive statistics, mean value and SD. The level 
of statistical significance was set at <0.05, and all analyses 
were performed using R Statistical Software (R V.4.3.2, R 
Core Team 2023).

RESULTS
Study population
Starting in March 2020, data on 22 090 myopic children 
were collected. The majority of children constituted 
the SVL group, n=19548 (88.49%), and the rest of the 
children switched to MCS, constituting the MCS group, 
n=2542 (11.51%). The MCS group included individuals 
who switched to either DIMS (n=1786), HAL (n=585) or 
both (n=171). Among participants who changed treat-
ments, the majority switched from DIMS to HAL (n=109) 
and the minority from HAL to DIMS (n=62). At the end 
of the selection and matching processes, we formed two 
SVL control groups and one MCS intervention, each 
consisting of 2542 participants (figure 1).

Baseline characteristics
The youngest population in our cohort was 4 years old, 
with 57 children in each group. The sample size by age 
group is detailed in online supplemental table A. Prior 
to matching, there were baseline differences between 
the groups. The mean age was 9.51 (2.45) in the MCS 
groups versus 10.96 (2.97) in the SVL group (p<0.001). 
The MCS participants were more myopic (–2.35 D±1.57 
vs –2.20 D±1.73; p<0.001) and had a higher rate of 
myopic progression than SVL participants during the 
initial 6 months (–0.36 D±0.27 vs –0.16 D±0.20; p<0.001). 
Both groups did not differ significantly in sex (girls: 
64.71% vs 64.45%; p=0.75). After the first matching, the 
first 6-month myopia progression remained higher in 
the MCS group than in the SVL group (–0.36 D±0.27 vs 
–0.17 D±0.22; p<0.001). The second matching achieved a 
balance between the SVL and MCS groups for all selected 
variables. The characteristics of the children at baseline 
and after the matching procedures are detailed in table 1 
and online supplemental figure 1.

Reduction in myopia progression
After the first matching, the postswitch mean progression 
rate was less in the MCS group than in the SVL group 
(difference in progression = +0.59 D, 95% CI +0.5 to 
+0.62D; p<0.001). The difference between both groups 
was found across all age groups (figure 2). Online supple-
mental figure 2 illustrates the time change of myopia 
progression in SVL and MCS individuals after first 
(online supplemental figure 2A) and second matching 
(online supplemental figure 2B). The reduction in 
myopia progression in the two groups and the estimated 
reduction effect of MCS are summarised in online supple-
mental table B.
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After the second matching, the postswitch mean myopia 
progression rate was lower in the MCS group than in the 
SVL group (difference in progression = +0.30 D, 95% 
CI+0.28 to +0.32D; p<0.001; online supplemental figure 
3). The reduction in myopia progression was significant 
across all age groups (online supplemental table B).

Comparison of defocus incorporated multiple segments 
spectacles (DIMS) to highly aspherical lenslets spectacles 
(HAL)
For this analysis, we considered only individuals who 
switched to either DIMS or HAL, including 2371 chil-
dren from the MCS group. Demographics for the DIMS 
and the HAL groups are presented in table 2.

Over the postswitch phase, children wearing HAL spec-
tacles showed slightly less myopia progression than DIMS 
(difference in progression = +0.14 D, 95% CI +0.10 to 
+0.18, p<0.001). Online supplemental table C details 
the difference in progression between DIMS and HAL 
across all age groups. The slowing of myopia progression 
was slightly different in ages 7 to 9 years (difference in 
progression = +0.11 D, 95% CI +0.03 to +0.19, p=0.01) 
and 10 to 12 years old (difference in progression=0.08 D, 
95% CI 0 to +0.16, p=0.03).

Follow-up and prescription change frequency
Among the MCS-treated patients, 86.7% (n=2205) had 
at least a 2-year follow-up, and 51.3% (n=1303) received 
their last prescription between months 30 and 36. The 
time window of switch ranged from 6 months (n=87) 

Figure 1  Flowchart of the patient population in the study. MCS, myopia control spectacles; SE, spherical equivalent; SVL, 
single vision lenses.

Table 1  Baseline characteristics of myopia control 
spectacles and single vision lenses groups before and after 
the two matching procedures

MCS SVL p

Full dataset

 � n 2542 19 548

 � Mean age (SD) 9.51 (2.45) 10.97 (2.95) <0.001

 � Gender ratio (F/M) (F%) 1.83 (64.71) 1.80 (64.45) 0.75

 � Mean SE (SD) –2.35 (1.57) –2.20 (1.73) <0.001

 � 6-month progression 
mean (SD)

–0.36 (0.27) –0.16 (0.20) <0.001

After first matching

 � n 2542 2542

 � Mean age (SD) 9.51 (2.4) 9.51 (2.6) 1.00

 � Gender ratio (F/M) (F %) 1.83 (64.71) 1.83 (64.71) 1.00

 � Mean SE (SD) –2.35 (1.57) –2.35 (1.57) 0.99

 � 6-month progression 
mean (SD)

–0.36 (0.27) –0.17 (0.22) <0.001

After second matching

 � n 2542 2542

 � Mean age (SD) 9.51 (2.45) 9.52 (2.44) 0.75

 � Gender ratio (F/M) (F %) 1.83 (64.71) 1.83 (64.71) 1.00

 � Mean SE (SD) –2.35 (1.57) –2.34 (1.57) 0.76

 � 6-month progression 
mean (SD)

–0.36 (0.27) –0.35 (0.26) 0.35

MCS, myopia control spectacles; SVL, single vision lenses.
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to 35 months (n=7), with 56.8% (n=1444) of children 
switching to MCS between 12 and 19 months (median 
time switch=14 months, IQR=12 to 19 months). Table 3 
shows the mean duration of follow-up in the pre- and 
postswitch phases for the MCS individuals.

Out of 19 548 patients who were prescribed SVL spec-
tacle, 84.7% (n=16 559) were followed for at least 2 

years. Among the children from the SVL group assigned 
to the first matching, 85.5% (n=2173) had at least 2 
years of follow-up, while among those assigned to the 
second matching, 85.4% (n=2170) had at least 2 years 
of follow-up. The postswitch duration for the first and 
second SVL group was similar to that of the MCS group 
(p=0.36 and p=0.22).

Table 2  Baseline characteristics of participants in defocus incorporated multiple segment highly aspherical lenslets and SVL 
groups

DIMS (n=1786) HAL (n=585) p SVL (n=2542)

Age mean (SD) 9.53 (2.40) 9.43 (2.55) 0.38 9.52 (2.44)

Gender ratio (F/M) (F %) 1.72 (63.33) 2.09 (67.69) 0.06 1.83 (64.71)

Spherical equivalent mean (SD) –2.36 (1.56) –2.31 (1.56) 0.56 −2.36 (1.57)

 � 4 to 6 years old −2.06 (1.53) −1.81 (1.62) −2.06 (1.63)

 � 7 to 9 years old −2.12 (1.38) −2.12 (1.36) −2.10 (1.35)

 � 10 to 12 years old −2.52 (1.63) −2.52 (1.61) −2.53 (1.64)

 � 13 to 15 years old −3.00 (1.72) −2.90 (1.72) −2.95 (1.70)

6-month progression mean (SD) –0.36 (0.27) –0.37 (0.28) 0.13 –0.35 (0.26)

DIMS, defocus incorporated multiple segments spectacles; HAL, highly aspherical lenslets spectacles ; SVL, single vision lenses.

Figure 2  Box plot comparing myopia progression in the pre- and post- switching phases, between the single vision lenses 
group from the first matching and the myopia control spectacle group. The bold line in the boxplot represents the median of 
myopia progression. Level. The error bars represent the upper and lower extremes. The points outside the whiskers represent 
the outliers. DiP, difference in progression between the groups; MCS, myopia control spectacles; SVL, single vision lenses; ∆, 
difference between phases.
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When comparing the frequency of visits between 
the matched groups of MCS and SVL, the annualised 
number of prescription changes was similar (1.46±0.33 
vs 1.48±0.41 prescriptions/year; p=0.26). The annual-
ised number of prescription changes was slightly higher 
among the younger children with a negative Pearson’s 
correlation coefficient (r= –0.12, p<0.001).

DISCUSSION
In our real-world based study, MCS-treated study partici-
pants as compared with the children of the SVL control 
group showed a significantly higher baseline progression 
rate (–0.36 vs –0.16 D; p<0.001). It reflects the French 
recommendations by the official French health authority 
to prescribe MCS to children with confirmed myopia 
progression of −0.50 D/year or more.21 Heterogeneity 
between the two groups was also observed for other vari-
ables: younger age (9.5 vs 11.0 years) and more myopic 
refractive error (–2.35 vs –2.20 D) for the MSC group 
than in the SVL control group (table 1). We therefore 
additionally matched for the amount of myopia progres-
sion observed during the first 6 months of the follow-up 
to reduce the effect of confounding factors. The first 
matching was useful to compare the results of our study 
with other studies because up to now there has been no 
comparative real-world study matching the control and 
intervention groups with myopia progression, in addi-
tion to age, sex and myopia level at baseline. The second 
matching aimed to create comparable groups based on 
the initial myopia progression, thereby reducing bias in 
estimating the MCS effect.

The primary results of the efficacy analysis from first-
matched children showed that myopia progression, 
during the 14 months of the postswitch period, was 
reduced by +0.70 D in the 4-to-6-year age group and 
by +0.54 D in the 13-to-15-year age group (figure  2). 

This reduction of myopia progression observed in the 
younger group of this real-world study suggests that 
myopia control optical means may also be used to reduce 
myopia progression in children aged 4 to 6 years. Since 
this reduction in myopia progression might have been 
an effect of regression-towards-the-mean accompanied 
by the natural slowing of progression of myopia over 
time, we conducted a second matching procedure based 
on the myopia progression observed during the initial 
6-month period. This procedure mimicked an RCT 
setting, in which the myopia progression rates of the 
individuals from SVL and MCS groups would have been 
equally affected by the regression-to-the-mean effect. 
Results from the second matching demonstrated a lower 
yet significant controlling effect of the MCS spectacles 
across all ages, with a reduction of myopia progression 
of +0.24 D in the 4-to-6-year age group to +0.35 D for 
the 13-to-15-year age group (online supplemental table B 
and online supplemental figure 3).

The preswitch duration for the MCS group was on 
average 2 months longer than for the SVL (p<0.001) 
(table 3). Naturally, the preswitch and post-switch phases 
for the SVL group were not pre-determined, and there-
fore, we defined the time switch for the children of the 
SVL group as time of visit between months 12 and 18. 
The time window switch chosen for the SVL group was 
based on the quantitative calculation of the window of 
switch for most MCS children, which ranged from 12 
to 19 months after the first prescription of the glasses 
(median time switch=14; IQR=12 to 19 months). None-
theless, the children of the MCS group and SVL group 
had a similar post-switch duration of follow-up (p=0.36) 
and frequency of prescription changes (p=0.26), thus 
limiting the risk of bias.

The efficacy of myopia control by the MCS in the 
youngest age group with an age of 4 to 6 years had not 
been previously investigated, as age groups are usually 
8 to 13 years in clinical trials on myopia control with 
optical means.12 22–24 These results showed the efficiency 
of myopia control by DIMS or HAL in routine practice in 
a markedly younger population than that examined in 
previous investigations. A recent real-world retrospective 
Chinese study included 10 477 subjects aged 6 to 16 years, 
with 3639 children in the DIMS group and 6838 children 
in the SVL group.14 At 1.5 years of follow-up, children 
wearing DIMS spectacles demonstrated an improvement 
of +0.35 D. Our study reports the MCS efficacy of +0.30 
D based on the most accurate comparison from second 
matching. In general, the efficacy of MCS spectacles in 
our study, and in other non-randomised studies,14–16 was 
reported to be weaker than those in RCT studies. Never-
theless, the reduced myopia progression is still highly 
important in preventing future complications.

The current study also compared the efficacy of 
DIMS and HAL in controlling myopia, and although 
we observed a lower progression rate in the HAL group 
than in the DIMS group, the difference was not clinically 
significant (difference in progression = +0.14, 95% CI 

Table 3  Follow-up duration for myopia control spectacle 
and single vision lenses group

First SVL group
Second SVL 
group MCS group

Median duration in each 
phase (IQR)

 � Pre-switch duration 
(months)

13 (12 to 15) 13 (12 to 15) 13.5 (12 to 18)

 � Post-switch duration 
(months)

13 (12 to 18) 14 (12 to 18) 13 (12 to 17)

No. of participants with 
follow-up (%)

 � At least 2 years of 
follow-up

2173 (85.5) 2170 (85.4) 2205 (86.7)

 � At least 3 years of 
follow-up

333 (13.1) 353 (13.9) 480 (18.9)

 � 3.5 years of follow-up 40 (1.57) 33 (1.30) 48 (1.89)

Median follow-up in 
months (IQR)

28 (25 to 32) 28 (25 to 32) 30 (26 to 35)

MCS, myopia control spectacles; SLV, single vision lenses.

B
M

J O
pen O

phthalm
ology: first published as 10.1136/bm

jophth-2025-002142 on 26 June 2025. D
ow

nloaded from
 https://bm

jophth.bm
j.com

 on 15 July 2025 by guest.
P

rotected by copyright, including for uses related to text and data m
ining, A

I training, and sim
ilar technologies.

https://dx.doi.org/10.1136/bmjophth-2025-002142
https://dx.doi.org/10.1136/bmjophth-2025-002142


7Najji R, et al. BMJ Open Ophth 2025;10:e002142. doi:10.1136/bmjophth-2025-002142

Open access

+0.10 to +0.18, p<0.001). In this study, there were fewer 
children with HAL lenses because HAL lenses were 
available in France in limited distribution (soft launch) 
from June 2021 and were more widely distributed from 
September 2021, while DIMS were available 1 year 
before, from September 2020. A recent retrospective 
Chinese cohort study comparing DIMS in significantly 
smaller study cohorts reported better myopia control 
in children wearing HAL than DIMS. The HAL group 
progressed by –0.34 D and the DIMS group by –0.63 
D after 1 year of follow-up.25 However, the authors of 
this study did not include in their model the degree of 
myopia progression at baseline, and the children of the 
HAL group were younger than the children of the DIMS 
group for a similar degree of myopia at baseline. As a 
general comment, studies on means of myopia control 
should be designed to have similar groups at baseline, for 
age, gender, myopia degree and also myopia progression, 
to avoid potential selection bias that could influence the 
results of the study.

When the results of our study are discussed, its 
limitations should be considered, which included the 
retrospective design of the investigation, a lack of data 
on environmental and lifestyle factors, a lack of data 
regarding the ethnicity of the children and variability in 
the follow-up. It is possible that the myopia progression 
would have been impacted by external factors such as 
seasonality, but given the sample size, we expected that 
the effect of seasonality on myopia progression would be 
similar for the SVL and the MCS groups. Another limita-
tion was that clinicians might have been more inclined to 
recommend MCS to children showing faster progression. 
As a result, some of the slowing of myopia progression 
observed for groups from the first matching might have 
been due to an effect of regression to the mean. For 
the second matching, the groups were matched for the 
initial rate of myopia progression, and the MCS group 
still showed significantly less myopia progression, albeit 
lower than for the first matched groups. In this study, 
information on the children’s socioeconomic back-
ground was not available, which was a potential factor 
influencing access to myopia control devices. Despite 
the availability of data on the opticians’ locations, the 
socioeconomic background of the parents could not be 
extrapolated from the location of purchase alone. In our 
study, SE was the only functional outcome that reflected 
myopia progression. Chen et al have shown in their anal-
ysis a significant correlation between SE and AL ranging 
between −0.54 and −0.81 (r= −0.736, p < 0.001), which 
suggests that SE could explain the majority of the varia-
tion of axial length.26 In myopia control studies, a similar 
trend is observed when myopia control methods are anal-
ysed for their efficacy in the two outcomes.12 14 25 Indeed, 
in their study on atropine efficacy, Zadnik et al reported a 
correlation of −0.79 (95% CI −0.83 to −0.74) between SE 
change and AL change from baseline.27 We also acknowl-
edge that SE to characterise a refractive error, which is 
widely used because of its simplicity as a scalar variable, 

has some weaknesses. Indeed, SE does not include non-
orthogonal oblique rays, and the same SE can reflect 
different refractive errors.28–30

The strengths of our study included the large sample 
size, the robust matching strategy and its real-world 
nature. Unlike a randomised controlled trial with strict 
inclusion criteria, our study analysed a large number of 
myopic children throughout France, a country in which 
auto-refractometry is usually conducted under cyclo-
plegia. Indeed, the French Society of Ophthalmology 
recommends automatic refraction after the use of cyclo-
pentolate (skiacol) to obtain cycloplegia for children 
aged 1 year or more. This method of measuring refrac-
tive errors is the most reliable.31

In conclusion, this real-world cohort study showed 
that MCS were effective in slowing myopia progres-
sion in European myopic children aged 4 to 15 years, 
including children of the age group 4–6 years. Our 
study also suggested that DIMS and HAL had clinically 
similar effects on reducing myopia progression. Further 
studies may compare other methods of myopia control 
addressing questions on the treatment effectiveness 
under real-world conditions.
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