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STUDY QUESTION
Objectives: To assess the refractive error of school age children
following home confinement owing to the COVID-19 pandemic
and to compare findings with preceding years.
Setting: Ten elementary schools in Shandong, Feicheng, China,
from 2015 to 2020.
Patients: 123 535 children aged 6–13 years were assessed
annually with an automated-refraction device.
INTERVENTION
During 4 months of home isolation preceding the 2020 assessment, children in grades 1 and 2 (age 6–8 years) were taught
online for 1 hour/day, whereas those in grades 3–6 (age 8–13
years) were taught for 2.5 hours/day. Outdoor activity was
severely restricted, often to none.
A Spot Vision Screener, an automated assessment of refractive
error, was held at 1 m from the patient in the pre-COVID-19 era.
In the COVID-19 era (2020), there were three method changes.
First, screeners stood at 1.8 m and extended their arms forward
to the required 1 m testing distance. Second, masks were worn
by the screeners and children. Third, students had their autorefraction in May 2020 rather than September, following easing of
COVID-19 restrictions.
The assessment of refractive error in May 2020 was compared
with data from September in each of the years 2015–2019,
inclusive.
OUTCOMES
Results for the 6 years, 2015–2020, inclusive, were compared
across the age ranges. Results are reported as a mean spherical
equivalent refraction (SER) measured in dioptres (D). A negative value indicates myopia/short-sightedness, and a positive
value indicates hyperopia/long-
sightedness. SER is a simple
means of mathematically representing the appropriate spectacle
lens power in a single number, incorporating the astigmatism
component.
Exclusions
Topical eye medications or having a history of ocular surgery.
Children using contact lenses at night to reshape the cornea for

Table 1 Summary of results comparing 2020 to the previous
5 years showing changes in mean refractive error and
prevalence of myopia

Age

Mean refractive error in 2020
compared with the most
myopic outcome in the previous
5 years

Prevalence of myopia
in 2020 compared with
previous 5-year high, P
value

6
7
8
9
10
11
12
13

−0.32 D
−0.28 D
−0.29 D
−0.12 D
−0.11 D
−0.06 D
−0.05 D
−0.05 D

+15.8%, ≤0.01
+21%, ≤0.01
+9.5%, ≤0.01
+1.8%, 0.09
−2.3%, 0.03
−3%, 0.004
−8.4%, ≤0.01
−3.4%, ≤0.01

Results grouped by age.

myopia control were included only if they ceased wearing these
the night prior to their assessment.
MAIN RESULTS
The mean SER was largely stable between 2015 and 2019
across all age groups. However, in 2020, there was a clinically
and statistically significant shift towards myopia for the ages 6
(−0.32 D), 7 (−0.28 D) and 8 (−0.29 D) years when compared
with the previous 5 years. There was a smaller shift for older
children (table 1).
The prevalence of myopia (defined as SER≤0.5 D) also
increased in 2020. The change in prevalence was greatest for
younger children aged 6–8 years. There was an almost 400%
increase in myopia prevalence for 6-year-old children, from 5.7%
to 21.5% (table 1).
CONCLUSION
Following lockdown and home-schooling, children showed both
greater amounts of myopia and a higher prevalence of myopia
than in the preceding 5 years. Both these findings reached statistical significance. There was a graded response with younger children aged 6–8 years showing the greatest changes compared
with older age groups.
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COMMENTARY

T

he WHO projects that myopia will affect
52% of the world’s population by 2050,
an almost fivefold increase1 2 compared
with present levels. Being myopic confers an
increased risk of glaucoma (pooled OR 1.88
(1.60–2.20) with higher risks of higher myopia.3 Further associations are the increased
need for cataract surgery,4 increasing rates
of retinal detachment5 and choroidal neovascularisation. Untreatable central visual loss
related to myopia can occur due to retinal atrophy.5 6
Visual loss from uncorrected refractive error has been estimated to cost $202 billion in
global loss of productivity,7 a value that will
increase. It has been estimated that a 50% reduction in the rate of myopia progression may
reduce high myopia prevalence by 90%.1 A
number of interventions have shown promising
results in trials, including low-dose atropine,
soft and rigid contact lenses, progressive addition spectacle lenses and others.8
Modifiable risk factors such as increasing
time spent outdoors can reduce levels of myopia9 10 and conversely excessive near work
(less than 30 cm) can be a problem.11 A useful
evidence-based approach is to recommend a
minimum of 40 min of outdoor activity each
day12 or while doing close work, a useful and
pragmatic rule which paediatricians might
model and share is to look 20 feet away, for
20 s every 20 min.13
This study suggests that environmental factors
on myopia have a greater impact when experienced at younger ages, though the reasons for
this are not elucidated here or well understood.
Although the screening technique changed
with the advent of the pandemic to prevent viral
spread, this does not offer an explanation for the
age-dependent findings.
Many have said that COVID-19 has little impact
on children. However, during the pandemic there
has been a significant deterioration in childhood
mental health14 and increased childhood obesity
risk.15 School closures leading to increasing myopia prevalence may prove to be an additional
burden on children living through this pandemic.
This study adds to the growing literature of negative impacts on children, and our hope is that
understanding this may result in further research
and interventions which may mitigate this specific
effect.
Imran Jawaid  , Ian D Wacogne  ,
Joseph Abbott
Department of Paediatric Ophthalmology,
Birmingham Children's Hospital NHS Foundation
Trust, Birmingham, UK

2

Correspondence to Joseph Abbott, Birmingham
Children's Hospital NHS Foundation Trust,
Birmingham B4 6NH, UK; joseph.abbott1@nhs.net

5

Contributors IJ wrote and revised the manuscript.
IDW developed the idea and critically reviewed the
manuscript. JA has overseen the work with structure
and revisions.
Funding The authors have not declared a specific
grant for this research from any funding agency in
the public, commercial or not-for-profit sectors.

6

7

Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not
commissioned; internally peer reviewed.
This article is made freely available for use in
accordance with BMJ’s website terms and conditions
for the duration of the covid-19 pandemic or
until otherwise determined by BMJ. You may use,
download and print the article for any lawful,
non-commercial purpose (including text and data
mining) provided that all copyright notices and trade
marks are retained.

8

9

© Author(s) (or their employer(s)) 2021. No
commercial re-use. See rights and permissions.
Published by BMJ.
10
To cite Jawaid I, Wacogne ID, Abbott J. Arch
Dis Child Educ Pract Ed Epub ahead of print:
[please include Day Month Year]. doi:10.1136/
archdischild-2021-322574

11

Arch Dis Child Educ Pract Ed 2021;0:1–2.
doi:10.1136/edpract-2021-322574
ORCID iDs
Imran Jawaid http://orcid.org/0000-0002-35483263
Ian D Wacogne http://orcid.org/0000-0001-79789566

12

REFERENCES
1 MyopiaReportforWeb.pdf. Available:
https://www.who.int/blindness/causes/
MyopiaReportforWeb.pdf [Accessed 18
Feb 2021].
2 Holden BA, Fricke TR, Wilson DA,
et al. Global prevalence of myopia and
high myopia and temporal trends from
2000 through 2050. Ophthalmology
2016;123:1036–42.
3 Marcus MW, de Vries MM, Junoy
Montolio FG, et al. Myopia as a risk
factor for open-angle glaucoma: a
systematic review and meta-analysis.
Ophthalmology 2011;118:1989–94.
4 Younan C, Mitchell P, Cumming RG,
et al. Myopia and incident cataract and
cataract surgery: the blue Mountains

13

14

15

eye study. Invest Ophthalmol Vis Sci
2002;43:3625–32.
Flitcroft DI. The complex interactions
of retinal, optical and environmental
factors in myopia aetiology. Prog Retin
Eye Res 2012;31:622–60.
Williams K, Hammond C. High myopia
and its risks. Community Eye Health
2019;32:5–6.
Fricke TR, Holden BA, Wilson DA,
et al. Global cost of correcting vision
impairment from uncorrected refractive
error. Bull World Health Organ
2012;90:728–38.
Walline JJ, Lindsley KB, Vedula
SS, et al. Interventions to slow
progression of myopia in children.
Cochrane Database Syst Rev
2020;1:CD004916.
O'Donoghue L, Kapetanankis VV,
McClelland JF, et al. Risk factors for
childhood myopia: findings from the
NICER study. Invest Ophthalmol Vis Sci
2015;56:1524–30.
Eppenberger LS, Sturm V. The role
of time exposed to outdoor light for
myopia prevalence and progression:
a literature review. Clin Ophthalmol
2020;14:1875–90.
Huang P-C, Hsiao Y-C, Tsai C-Y, et al.
Protective behaviours of near work and
time outdoors in myopia prevalence
and progression in myopic children: a
2-year prospective population study. Br
J Ophthalmol 2020;104:956–61.
Cao K, Wan Y, Yusufu M, et al.
Significance of outdoor time for myopia
prevention: a systematic review and
meta-analysis based on randomized
controlled trials. Ophthalmic Res
2020;63:97–105.
Computers, Digital Devices and Eye
Strain [Internet]. American Academy
of Ophthalmology, 2020. Available:
https://www.aao.org/eye-health/tipsprevention/computer-usage [Accessed
22 Feb 2021].
Newlove-Delgado T, McManus S,
Sadler K, et al. Child mental health
in England before and during the
COVID-19 lockdown. Lancet
Psychiatry 2021;8:353–4.
Pietrobelli A, Pecoraro L, Ferruzzi
A, et al. Effects of COVID-19
Lockdown on lifestyle behaviors in
children with obesity living in Verona,
Italy: a longitudinal study. Obesity
2020;28:1382–5.

Jawaid I, et al. Arch Dis Child Educ Pract Ed Month 2021 Vol 0

Arch Dis Child Educ Pract Ed: first published as 10.1136/archdischild-2021-322574 on 7 September 2021. Downloaded from http://ep.bmj.com/ on December 4, 2021 by guest. Protected by
copyright.

Key publications in paediatrics: Picket

