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INTRO DUC TIO N

Myopia is a serious global health issue, causing compli-
cations such as myopic macular degeneration, retinal 
detachment and open- angle glaucoma, which can lead 
to irreversible visual impairment later in life.1,2 Myopia 
prevalence continues to rise, predisposing affected 
individuals to a variety of ocular diseases,1,3 affect-
ing study performance4 and activities of daily living.5 
Therefore, preventing and controlling myopia during 

its early onset is important to reduce sight- threatening 
complications.

The severe acute respiratory syndrome coronavi-
rus 2 (SARS- CoV- 2) that led to coronavirus disease 2019 
(COVID- 19), had a global impact and affected almost every 
aspect of people's lives. COVID- 19 is an emerging conta-
gious infectious disease for which governments through-
out the world have established various strategies to limit the 
spread of the virus. School- aged children and adolescents 
in many counties have been particularly affected because 
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Purpose: Although studies have suggested that the coronavirus disease 2019 
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of severe interruption to their school lives for months, as 
outside activities became forbidden and daily routines 
were restricted to indoor activities.6 Children have been 
increasingly exposed to smartphones, tablets, computers 
and televisions at home.7 Importantly, the light intensity 
of visual display terminals and duration of near- work activ-
ity are also associated with myopia,8 and spending more 
time in outdoor activities could delay myopia progression.9 
Therefore, intensive use of digital devices, home quaran-
tine and home education during the COVID- 19 pandemic 
could increase myopia prevalence and lead to further myo-
pia development and progression.10

Currently, there is an association between COVID- 19 pre-
vention policies, such as home confinement, home educa-
tion, etc. and myopia progression.11,12 Studies on this topic 
vary in design, sample size and method of analysis, show-
ing that home quarantine during the COVID- 19 pandemic 
influenced myopia progression; however, no meta- analysis 
has been conducted, warranting further research. To the 
best of our knowledge, this is the first meta- analysis in-
vestigating whether the COVID- 19 pandemic significantly 
increased myopia compared with the pre- pandemic situ-
ation, suggesting that the pandemic accelerated myopia 
progression among children and adolescents. This study 
aimed to compare myopia progression before and during 
the COVID- 19 pandemic, and provide evidence- based find-
ings to the community.

M ETH O DS

This study followed the recommended guidelines of 
Preferred Reporting Item for Systematic Review and 
Meta- Analyses (PRISMA).13 The study was approved by 
the Ramkhamhaeng Research Ethics Committee (RU- 
HRE64/0163). The study has not been registered in other 
databases. Before the study started, all authors dis-
cussed inclusion and exclusion criteria, including key-
words for searching the literature, which were applied 
in this study.

Inclusion and exclusion criteria

The publications selected for analysis in this study had the 
following characteristics: (1) case– control, cross- sectional, 
retrospective cohort and prospective cohort studies; (2) 
studies with mean spherical equivalent refraction (SER) 
in 2018, 2019 and 2020 or mean change in SER before and 
during the COVID- 19 pandemic as primary or second-
ary outcomes; (3) studies with participants younger than 
18  years; (4) articles published before the start search (8 
October 2021) and (5) studies that provided informative 
data for calculating mean differences.

The exclusion criteria were as follows: (1) reviews, case 
reports, case series, conference abstracts and letters to the 

editor; (2) in vitro studies and animal experiments; (3) du-
plication and (4) non- English articles.

Searching strategies

A literature search was conducted in EMBASE, PubMed, 
ClinEpiDB and Web of Science databases to collect po-
tentially eligible and relevant studies published until 8 
October 2021. The search terms included the following: 
[(COVID- 19) OR (COVID- 19 pandemic) OR (coronavirus dis-
ease 2019) OR (novel coronavirus 2019) OR (2019- nCoV) 
OR (SARS- CoV 2) OR (COVID- 19 outbreak)] AND [(Home 
Confinement) OR (Lockdown) OR (Home- isolation) OR 
(Social distancing) OR (Curfew) OR (home education) OR 
(Quarantine)] AND [(Myopia progression) OR (Refraction) 
OR (spherical equivalent) OR (refractive error) OR (refrac-
tive status)] AND [(children) OR (child) OR (young adult) 
OR (preschool)]. Two independent investigators (TP and 
PT) performed the search and screened the titles and 
abstracts of identified potential studies to remove any ir-
relevant publications as per the inclusion and exclusion 
criteria. Additional publications were considered and 
registered in this study by screening review articles or rel-
evant articles after searching for “myopia progression and 
COVID- 19” in Google Scholar.

Data extraction and quality assessment

Two authors (TP and AW) independently extracted the 
data from selected studies. The extracted data included 
the following: first author name, study design, study re-
gion, study date and time, the total number of subjects, 
subjects' age, change in mean SER before COVID- 19 and 
during COVID- 19, standard deviation (SD) of the change 
in mean before COVID- 19 and during COVID- 19 and re-
fraction methods. Discrepancies between the authors 

Key points

1. This is the first meta- analysis to report that the 
COVID- 19 pandemic significantly increased 
myopic progression among children and 
adolescents.

2. Optometrists must provide myopia control 
education to patients as the standard of care. 
Building a myopia control practice can help pro-
vide the highest quality of care to patients.

3. Parents should find ways to reduce the time 
spent performing near- work and promote out-
door activities for children.



746 |   MYOPIA PROGRESSION DURING COVID -19

were discussed to resolve issues, and a third author 
(PT) was included to achieve the final consensus. The 
Newcastle– Ottawa Scale (NOS)14,15 was used to evaluate 
the quality of the included studies, which was assessed 
by two authors (AW and PT) independently, and the third 
author (TP) resolved any disagreement. NOS was divided 
into three components: selection, comparability and 
outcome. A higher score was considered an indicator of 
good quality.

Data analysis

The studies without change in mean SER and SD were cal-
culated as shown below.16

Number 1 indicated baseline, number 2 indicated the fol-

low- up before the COVID- 19 pandemic, and number 3 indi-

cated the follow- up during the COVID- 19 pandemic. If the 

study provided the mean difference with 95% confidence 

intervals (CIs), the SD was calculated as: 

SD =
√

N
(CIs upper−CIs lower)

3.92
. The correlation coefficient 

(Corr) was calculated from studies by Aslen et al.17 and Ma 

et al.,18 according to the Cochrane Handbook for Systematic 

Reviews of Interventions:16 Corr =
SD2

baseline
+SD2

final
− ΔSD2

2 ∙SDbaseline ∙SDfinal
. 

The average Corr was 0.82. Differences in SER before and 

during the COVID- 19 pandemic were transformed into 

mean difference in annualised progression, which may be 

meaningful on a practical level.19

The heterogeneity of the included studies was eval-
uated using the I2 value with Cochran's Q test. We used 
a fixed- effect model to derive estimates due to the 
lack of evidence on heterogeneity (I2 lower than 50%, 
p- value of Cochran's Q test lower than 0.05). I2 above 
50%, the random effected model with generic inverse 
variance method recommended by the Cochrane 
Handbook for Systematic Reviews, was used to anal-
yse the difference in mean as a primary outcome.16 
Subgroup analysis was classified into noncycloplegic 
and cycloplegic to explore the possible cause of het-
erogeneity. The radial plot was used to assess outlier 

influence when heterogeneity was detected. The radial 
plot showed the inverse of the standard errors on the 
x- axis and outcomes standardised by their correspond-
ing standard errors on the y- axis. A regression line ran 
centrally across the plot, and a single dot represented 
the individual studies. Publication bias was identified 
by funnel plot with pseudo- 95% CIs and Egger's statis-
tics. Lastly, sensitivity analysis was performed by sub-
sequently omitting the studies to confirm the results. 
The meta- analysis was analysed using Review Manager 
(RevMan) version 5.4.1 (Cochrane Library, cochr ane.
org),20 and Egger's test and radial plot were calculated 
by MetaHUN.21 The significant value was p < 0.05.

R ESULTS

Our initial search revealed 58 articles from three inter-
national databases. After removing duplicates, the ti-
tles were screened to select potential eligible articles. 
In total, 17 articles and full- texts were reviewed, and 
eligible articles were selected according to the inclu-
sion criteria (Figure 1). Subsequently, three related arti-
cles eligible for inclusion were identified after a search 
in Google Scholar. Accordingly, the information ex-
tracted from eight studies17,18,22– 27 was included in this 
meta- analysis.

Study demography and quality assessment

The characteristics of the included eight studies are 
presented in Table 1. Participants' age ranged from 5 to 
18 years, with more than 773, 797 individuals. Three stud-
ies were conducted with relatively large sample sizes. 
Six studies were conducted in China, one in Turkey and 
one in Argentina. Three studies performed the refrac-
tive error measurement using noncycloplegic refraction. 
There were two cross- sectional studies, one case– control 
study and five cohort studies. Based on NOS, included 
studies represented a median of good quality (Table 2). 
Due to differing durations of refractive error measure-
ment, the data were converted into annual myopia pro-
gression (Table 3).

Meta- analysis of myopia progression, 
sensitivity analysis and publication bias

According to the heterogeneity analysis (I2  >  50%, p- 
value  <  0.05), the random effects model was applied to 
merge the results of the eight studies. This meta- analysis 
illustrated that the COVID- 19 pandemic accelerated myo-
pia progression among children and adolescents (ages 
5– 18  years). The mean difference of myopia progres-
sion changes before and during COVID- 19 was 0.20– 1.20 

Δxbefore COVID−19 = x2 − x1

Δxduring COVID−19 = x3 − x2

ΔSDbefore COVID−19 =

√

SD2
1
+ SD2

2
− 2Corr ∙ SD1 ∙ SD2

ΔSDduring COVID−19 =

√

SD2
2
+ SD2

3
− 2Corr ∙ SD2 ∙ SD3

http://cochrane.org
http://cochrane.org
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dioptres (D), with a pooled mean difference of 0.41 D. 
(95% CI, 0.35– 0.48, p  <  0.01) (Figure  2a). Sensitivity analy-
sis showed that both results were consistent after 1- layer 
omitting study, confirming the stability and reliability of 
this meta- analysis (Table 4). The radial plot showed no sig-
nificant outliers in the meta- analysis (Figure  2c). Egger's 
test (p = 0.10) indicated no publication bias in the studies. 
However, the funnel plot analysis was likely to be asymmet-
ric, showing the possible presence of publication bias or a 
small study effect (Figure 2d).

Subgroup analysis

Because heterogeneity and publication bias were ob-
served, subgroup analysis was introduced to resolve 
issues. The included studies were classified into noncy-
cloplegic and cycloplegic refraction. The COVID- 19 pan-
demic showed significant annual myopia progression 
in both noncycloplegic and cycloplegic refraction, with 
the pooled mean difference of 0.30 D (95% CI, 0.22– 0.38; 

p < 0.01) (Figure 3a) and 0.60 D (95% CI, 0.27– 0.93; p < 0.01) 
(Figure 3b), respectively.

D ISCUSSIO N

To the best of our knowledge, this is the first meta- analysis 
comparing myopia progression before and during the 
COVID- 19 outbreak. Our results showed that the COVID- 19 
outbreak significantly increased myopia progression, 
which was approximately 0.41 D higher than before the 
pandemic.

During the COVID- 19 outbreak, lifestyle and behaviours 
changed. Traditional schooling was shut down for chil-
dren and adolescents and replaced with various technol-
ogies utilising visual display terminals. UNESCO estimated 
that the COVID- 19 crisis affected over 365 million students 
worldwide, and in Asia, the schools were closed for approx-
imately 40 weeks.28 The students learned from home and 
communicated using social networking platforms, which 
resulted in increased use of digital screens and decreased 

F I G U R E  1  The selection process diagram to identify eligible studies following Preferred Reporting Items for Systematic Review and Meta- 
Analysis (PRISMA)



748 |   MYOPIA PROGRESSION DURING COVID -19

T
A

B
L

E
 1

 
G

en
er

al
 in

fo
rm

at
io

n 
on

 th
e 

in
cl

ud
ed

 s
tu

di
es

St
ud

y
Lo

ca
ti

on

Ti
m

e 
po

in
ts

A
ge

  
(y

ea
rs

)
N

Pr
e-

 CO
V

ID
- 1

9
D

ur
in

g-
 CO

V
ID

- 1
9

M
ea

su
re

m
en

t 
m

et
ho

d
Ba

se
lin

e
Be

fo
re

- C
O

V
ID

- 1
9

D
ur

in
g-

 CO
V

ID
- 1

9
Δ

M
ea

n 
SE

R 
in

 D
 (S

D
)

Δ
M

ea
n 

SE
R 

in
 D

 (S
D

)

A
sl

an
 e

t a
l.17

Tu
rk

ey
N

/A
‡  2

01
8

N
/A

‡  2
01

9
A

ug
- 2

0
8–

 17
11

5
0.

54
 (0

.4
3)

0.
71

 (0
.4

6)
CA

Ch
an

g 
et

 a
l.22

Zh
ej

ia
ng

, C
hi

na
M

ar
- 1

9
O

ct
- 1

9
M

ay
- 2

0
6–

 15
29

 7
19

0.
20

 (0
.9

9)
†

0.
50

 (1
.0

2)
†

N
CA

H
u 

et
 a

l.23
G

ua
ng

do
ng

, C
hi

na
N

ov
- 1

8
N

ov
- 1

9
N

ov
- 2

0
6–

 7
10

60
§

0.
31

 (0
.4

6)
0.

67
 (0

.5
6)

CA

M
a 

et
 a

l.24
Sh

an
gh

ai
, C

hi
na

A
pr

- 1
9

O
ct

- 1
9

M
ay

- 2
0

7–
 12

20
1

0.
39

 (0
.5

8)
0.

98
 (0

.5
2)

CA

M
a 

et
 a

l.18
H

eb
ei

, C
hi

na
Ju

l- 1
9

Ja
n-

 20
A

ug
- 2

0
8–

 10
20

8
0.

33
 (0

.4
7)

0.
93

 (0
.6

5)
CA

Pi
co

tt
i e

t a
l.25

A
rg

en
tin

a
N

/A
‡  2

01
8

N
/A

‡  2
01

9
Se

p
- 2

0
5–

 18
11

5
0.

44
 (0

.5
2)

0.
58

 (0
.5

3)
CA

W
an

g 
et

 a
l.26

Sh
an

do
ng

, C
hi

na
Se

p
- 1

8
Se

p
- 1

9
Ju

n-
 20

6–
 13

19
4 

90
4

0.
02

 (1
.5

5)
†

0.
17

 (1
.5

4)
†

N
CP

Xu
 e

t a
l.27

Zh
ej

ia
ng

, C
hi

na
Ju

n-
 19

D
ec

- 1
9

Ju
n-

 20
7–

 18
54

7 
47

5¶
0.

26
 (0

.3
7)

†
0.

39
 (0

.3
8)

†
N

CA

A
bb

re
vi

at
io

ns
: C

A
, c

yc
lo

pl
eg

ic
 a

ut
or

ef
ra

ct
io

n;
 D

, d
io

pt
re

; N
/A

, n
ot

 a
va

ila
bl

e;
 N

C
A

, n
on

cy
cl

op
le

gi
c 

au
to

re
fr

ac
tio

n;
 N

CP
, n

on
cy

cl
op

le
gi

c 
ph

ot
os

cr
ee

ne
r; 

SD
, s

ta
nd

ar
d 

de
vi

at
io

n;
 S

ER
, s

ph
er

ic
al

 e
qu

iv
al

en
t r

ef
ra

ct
io

n.
‡ Th

e 
du

ra
tio

ns
 h

av
e 

to
 b

e 
at

 le
as

t o
r a

ss
um

ed
 to

 b
e 

8 
m

on
th

s 
be

tw
ee

n 
ea

ch
 o

f t
he

 th
re

e 
di

ff
er

en
t e

xa
m

in
at

io
ns

.
† Ca

lc
ul

at
ed

 d
iff

er
en

ce
 in

 m
ea

n 
SE

R 
or

 S
D

.
¶ Th

e 
sa

m
pl

e 
du

rin
g 

CO
VI

D
- 1

9 
w

as
 5

75
,5

97
.

§ Th
is

 w
as

 th
e 

pr
e-

 CO
VI

D
- 1

9 
sa

m
pl

e;
 th

e 
sa

m
pl

e 
du

rin
g 

CO
VI

D
- 1

9 
w

as
 1

05
4.

T
A

B
L

E
 2

 
Q

ua
lit

y 
as

se
ss

m
en

t u
si

ng
 N

ew
ca

st
le

- O
tt

aw
a 

Sc
al

e 
of

 c
ro

ss
- s

ec
tio

na
l, 

ca
se

– c
on

tr
ol

 a
nd

 c
oh

or
t s

tu
dy

St
ud

y

Cr
os

s-
 se

ct
io

na
l s

tu
dy

14
Ca

se
– c

on
tr

ol
 s

tu
dy

15
Co

ho
rt

 s
tu

dy
15

To
ta

l (
10

)

Se
le

ct
io

n
Co

m
pa

ra
bi

lit
y

O
ut

co
m

e
Se

le
ct

io
n

Co
m

pa
ra

bi
lit

y
O

ut
co

m
e

Se
le

ct
io

n
Co

m
pa

ra
bi

lit
y

O
ut

co
m

e

1
2

3
4

5
6

7
1

2
3

4
5

6
7

8
1

2
3

4
5

6
7

8

A
sl

an
 e

t a
l.17

★
★

★
★

★
★

★
7

W
an

g 
et

 a
l.26

★
★

★
★

★
★

★
★

8

H
u 

et
 a

l.23
★

★
★

★
★

★
★

★
8

Ch
an

g 
et

 a
l.22

★
★

★
★

★
★

★
★

8

M
a 

et
 a

l.24
★

★
★

★
★

★
★

7

M
a 

et
 a

l.18
★

★
★

★
★

★
★

★
★

9

Pi
co

tt
i e

t a
l.25

★
★

★
★

★
★

★
7

Xu
 e

t a
l.27

★
★

★
★

★
★

★
7

Cr
os

s-
 se

ct
io

na
l s

tu
dy

: 1
, r

ep
re

se
nt

at
iv

e 
of

 s
am

pl
e;

 2
, j

us
tif

ie
d 

sa
m

pl
e 

si
ze

; 3
 n

on
- r

es
po

nd
en

ts
; 4

, a
sc

er
ta

in
m

en
t o

f e
xp

os
ur

e;
 5

, t
he

 s
ub

je
ct

s 
in

 d
iff

er
en

t o
ut

co
m

e 
gr

ou
ps

 a
re

 c
om

pa
ra

bl
e,

 b
as

ed
 o

n 
st

ud
y 

de
si

gn
 o

r a
na

ly
si

s;
 6

, 
as

se
ss

m
en

t o
f o

ut
co

m
e;

 7
, s

ta
tis

tic
al

 te
st

.
Ca

se
– c

on
tr

ol
 s

tu
dy

: 1
, i

s 
th

e 
ca

se
 d

ef
in

iti
on

 a
de

qu
at

e;
 2

, r
ep

re
se

nt
at

iv
en

es
s 

of
 th

e 
ca

se
s;

 3
, s

el
ec

tio
n 

of
 c

on
tr

ol
s;

 4
, d

ef
in

iti
on

 o
f c

on
tr

ol
s;

 5
, c

om
pa

ra
bi

lit
y 

of
 c

as
es

 a
nd

 c
on

tr
ol

s 
on

 th
e 

ba
si

s 
of

 th
e 

de
si

gn
 o

r a
na

ly
si

s;
 6

, a
sc

er
ta

in
m

en
t o

f 
ex

po
su

re
; 7

, s
am

e 
m

et
ho

d 
of

 a
sc

er
ta

in
m

en
t f

or
 c

as
es

 a
nd

 c
on

tr
ol

s;
 8

, n
on

- r
es

po
ns

e 
ra

te
.

Co
ho

rt
 s

tu
dy

: 1
, r

ep
re

se
nt

at
iv

en
es

s 
of

 th
e 

ex
po

se
d 

co
ho

rt
; 2

, s
el

ec
tio

n 
of

 th
e 

no
n-

 ex
po

se
d 

co
ho

rt
; 3

, a
sc

er
ta

in
m

en
t o

f e
xp

os
ur

e;
 4

, d
em

on
st

ra
tio

n 
th

at
 o

ut
co

m
e 

of
 In

te
re

st
 w

as
 n

ot
 p

re
se

nt
 a

t s
ta

rt
 o

f s
tu

dy
; 5

, c
om

pa
ra

bi
lit

y 
of

 
co

ho
rt

s 
on

 th
e 

ba
si

s 
of

 th
e 

de
si

gn
 o

r a
na

ly
si

s;
 6

, a
ss

es
sm

en
t o

f o
ut

co
m

e;
 7

, w
as

 fo
llo

w
- u

p 
lo

ng
 e

no
ug

h 
fo

r o
ut

co
m

es
 to

 o
cc

ur
; 8

, a
de

qu
ac

y 
of

 fo
llo

w
 u

p 
of

 c
oh

or
ts

.



   | 749WATCHARAPALAKORN eT AL.

outdoor activity.29,30 Zhao's study in China showed that 
most children spent more than 3  h daily using digital 
screens and less than 2  h per day in outdoor activities.31 

Francisco et al. demonstrated that the pattern of digital 
screen use and daily physical activity significantly differed 
before and during the COVID- 19 pandemic.32 Therefore, 

T A B L E  3  Duration of refractive measurement and annual myopia progression

Study

Duration of refractive measurement (months) Annualised progression in D (SD)

Pre- COVID- 19 During- COVID- 19 Pre- COVID- 19
During- 
COVID- 19

Aslan et al.17 8† 8† 0.81 (0.65) 1.07 (0.69)

Chang et al.22 8 8 0.30 (1.48) 0.75 (1.53)

Hu et al.23 12 12 0.31 (0.46) 0.67 (0.56)

Ma et al.24 7 7 0.67 (0.99) 1.68 (0.89)

Ma et al.18 6 6 0.66 (0.94) 1.86 (1.30)

Picotti et al.25 8† 8† 0.66 (0.78) 0.87 (0.80)

Wang et al.26 12 9 0.02 (1.55) 0.22 (2.05)

Xu et al.27 6 6 0.52 (0.74) 0.78 (0.76)

Abbreviations: D, dioptre; SD, standard deviation.
†Duration of refractive measurement was estimated to be at least 8 months between each of the three different examinations.

F I G U R E  2  Meta- analysis of the myopic shift in 773 797 individuals from eight studies. (a) Forest plot of mean difference in annual myopia 
progression showing the comparison before and during the COVID- 19 pandemic. The square's area was proportionate to study weight. The horizontal 
line indicates 95% CIs. The overall impact is shown as diamonds, with CIs at the lateral points. (b) Radial plot (c) Funnel plot with pseudo- 95% CIs. CI, 
confidence interval; MD, difference in mean; SE, standard error
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we speculate that the pandemic rapidly promoted myopia 
progression because of increasing near work and decreas-
ing outdoor activity, which are both well- known risk fac-
tors of myopia.10,33

Subgroup analysis using refractive measurements 
could not reduce heterogeneity. A possible explanation 
of high heterogeneity is baseline refraction. The de-
gree of myopia at the beginning of the follow- up, for 
which enrolment studies of this meta- analysis included 
the children who displayed true progression (≤−0.5 D) 
and progression in the non- myopic eye (SER > −0.5 D) 
at baseline measurement, was associated with myopia 
progression.34 Additionally, the progression of myopia 
may be higher in younger compared with older chil-
dren,35,36 for which our meta- analysis combined the 

results from ages 5– 18. Myopia progression in children 
aged ≤15  years is greater depending on the severity, 
ranging from high to normal in patients/children with 
myopia.37,38 Thus, greater myopic baseline, younger age 
at baseline and age of myopic onset are important fac-
tors in the progression of myopia. Although the causes 
for heterogeneity were unknown, one- layer sensitivity 
analysis yielded reliable results.

The study encountered limitations that should not 
be neglected. First, this analysis lacks sufficient data on 
other ethnic groups, which have been suggested to be 
at greater risk of myopic shift.39,40 Although the study 
combined large sample sizes, the majority represented 
Asian and Chinese populations, and only one study was 
conducted in South America. Therefore, such conditions 
may not appropriately represent populations in North 
America and Europe. Thus, data relevant to other ethnici-
ties should be carefully considered. Second, differences in 
refractive measurement durations before and during the 
COVID- 19 pandemic in each study might have affected 
the progression rate. However, different mean SER during 
and before COVID- 19, represented in this study, showed 
increased myopic progression. Third, our study identified 
three relevant articles after manual searching, which was 
a protocol deviation. Finally, the funnel plot likely showed 
publication bias across the included studies. Therefore, 
caution should be undertaken while interpreting the re-
sults. A future study in which the inclusion and exclusion 
criteria are set based on younger age at baseline and age 
at myopic onset with respect to different ethnicities is re-
quired to validate the effect of public health measures on 
the progression of myopia.

T A B L E  4  Sensitivity analysis of included studies

Omitted study
Mean difference in D 
(95% CI)

p- Value 
of mean 
difference

Aslan et al.17 0.43 [0.36– 0.50] <0.01

Chang et al.22 0.38 [0.32– 0.44] <0.01

Hu et al.23 0.43 [0.35– 0.50] <0.01

Ma et al.24 0.36 [0.29– 0.43] <0.01

Ma et al.18 0.36 [0.29– 0.42] <0.01

Picotti et al.25 0.43 [0.36– 0.50] <0.01

Wang et al.26 0.50 [0.38– 0.62] <0.01

Xu et al.27 0.50 [0.36– 0.65] <0.01

Abbreviations: CI, confidence interval; D, dioptre; MD, mean difference.

F I G U R E  3  Subgroup analysis using (a) non- cycloplegic and (b) cycloplegic measurement. Forest plot comparing myopia progression before and 
during the COVID- 19 pandemic. The square area was proportionate to study weight. The horizontal line indicates 95% CIs. The overall impact is shown 
as diamonds, with CIs at the lateral points. CI, confidence interval
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CO NCLUSIO N

Meta- analysis is a useful method to summarise studies that 
provide valid evidence on myopia progression amongst 
children and adolescents, which increased during the pan-
demic, creating a long- lasting effect on children. Eyecare 
professionals, policymakers, educators and parents must 
work together to minimise childhood myopia, which might 
become a public health emergency due to COVID- 19. 
Governments should take responsibility for placing a high 
priority on preventing and controlling myopia amongst 
children and adolescents.
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