
detecting amblyogenic risk factors in children:
a systemic review and meta-analysis. Ophthalmic
Physiol Opt. 2019;39(4):260-271. doi:10.1111/opo.
12628

17. Srinivasan G, Russo D, Taylor C, Guarino A,
Tattersall P, Moore B. Validity of the Spot Vision
Screener in detecting vision disorders in children 6
months to 36 months of age. J AAPOS. 2019;23
(5):278.e1-278.e6. doi:10.1016/j.jaapos.2019.06.008

18. Dikkaya F, Erdur SK. Comparison of the
PlusOptix S09 and Spot Vision photorefractor to
cycloretinoscopy. Int Ophthalmol. 2019;39(8):1671-
1678. doi:10.1007/s10792-018-1026-8

19. Mu Y, Bi H, Ekure E, et al. Performance of Spot
photoscreener in detecting amblyopia risk factors
in Chinese pre-school and school age children
attending an eye clinic. PLoS One. 2016;11(2):
e0149561. doi:10.1371/journal.pone.0149561

20. Yakar K. Clinical performance of the Spot Vision
Photo Screener before and after induction of
cycloplegia in children. J Ophthalmol. 2019;2019:
5329121.

21. Panda L, Barik U, Nayak S, et al. Performance of
photoscreener in detection of refractive error in all
age groups and amblyopia risk factors in children in
a tribal district of Odisha: the Tribal Odisha Eye
Disease Study (TOES) # 3. Transl Vis Sci Technol.
2018;7(3):12. doi:10.1167/tvst.7.3.12

22. Lin M, Lucas HC Jr, Shmueli G. Too big to fail:
large samples and the P value problem. Inf Syst Res.
2013;24(4):1-12. doi:10.1287/isre.2013.0480

23. VanderVeen DK, Kraker RT, Pineles SL, et al.
Use of orthokeratology for the prevention of
myopic progression in children: a report by the
American Academy of Ophthalmology.
Ophthalmology. 2019;126(4):623-636. doi:10.1016/j.
ophtha.2018.11.026

24. Willis JR, Vitale S, Morse L, et al. The
prevalence of myopic choroidal neovascularization
in the United States: analysis of the IRIS data
registry and NHANES. Ophthalmology. 2016;123(8):
1771-1782. doi:10.1016/j.ophtha.2016.04.021

25. Bar Dayan Y, Levin A, Morad Y, et al. The
changing prevalence of myopia in young adults:
a 13-year series of population-based prevalence
surveys. Invest Ophthalmol Vis Sci. 2005;46(8):
2760-2765. doi:10.1167/iovs.04-0260

26. Hyman L, Gwiazda J, Hussein M, et al.
Relationship of age, sex, and ethnicity with myopia
progression and axial elongation in the correction
of myopia evaluation trial. Arch Ophthalmol. 2005;
123(7):977-987. doi:10.1001/archopht.123.7.977

27. Sanz Diez P, Yang LH, Lu MX, Wahl S, Ohlendorf
A. Growth curves of myopia-related parameters to
clinically monitor the refractive development in
Chinese schoolchildren. Graefes Arch Clin Exp
Ophthalmol. 2019;257(5):1045-1053. doi:10.1007/
s00417-019-04290-6

28. Vision NRCUCo. Analysis of the Prevalence
Literature. Myopia: Prevalence and Progression.
National Academies Press; 1989.

29. Gong JF, Xie HL, Mao XJ, et al. Relevant factors
of estrogen changes of myopia in adolescent
females. Chin Med J (Engl). 2015;128(5):659-663.
doi:10.4103/0366-6999.151669

30. Afsari S, Rose KA, Gole GA, et al. Prevalence of
anisometropia and its association with refractive
error and amblyopia in preschool children. Br J
Ophthalmol. 2013;97(9):1095-1099. doi:10.1136/
bjophthalmol-2012-302637

31. Vincent SJ, Collins MJ, Read SA, Carney LG.
Myopic anisometropia: ocular characteristics and
aetiological considerations. Clin Exp Optom. 2014;
97(4):291-307. doi:10.1111/cxo.12171

32. Cheng CY, Yen MY, Lin HY, Hsia WW, Hsu WM.
Association of ocular dominance and anisometropic
myopia. Invest Ophthalmol Vis Sci. 2004;45(8):
2856-2860. doi:10.1167/iovs.03-0878

33. Jiang F, Chen Z, Bi H, et al. Association between
ocular sensory dominance and refractive error
asymmetry. PLoS One. 2015;10(8):e0136222.
doi:10.1371/journal.pone.0136222

34. Mansour AM, Sbeity ZM, Kassak KM. Hand
dominance, eye laterality and refraction. Acta
Ophthalmol Scand. 2003;81(1):82-83. doi:10.1034/j.
1600-0420.2003.00028_5.x

35. Hiraoka T, Kakita T, Okamoto F, Oshika T.
Influence of ocular wavefront aberrations on axial
length elongation in myopic children treated with
overnight orthokeratology. Ophthalmology. 2015;
122(1):93-100. doi:10.1016/j.ophtha.2014.07.042

36. Zadnik K, Manny RE, Yu JA, et al; Collaborative
Longitudinal Evaluation of Ethnicity and Refractive
Error (CLEERE) Study Group. Ocular component
data in schoolchildren as a function of age and
gender. Optom Vis Sci. 2003;80(3):226-236.
doi:10.1097/00006324-200303000-00012

37. Tideman JWL, Polling JR, Vingerling JR, et al.
Axial length growth and the risk of developing
myopia in European children. Acta Ophthalmol.
2018;96(3):301-309. doi:10.1111/aos.13603

38. Harrington SC, O’Dwyer V. Ocular biometry,
refraction and time spent outdoors during daylight
in Irish schoolchildren. Clin Exp Optom. 2020;103
(2):167-176. doi:10.1111/cxo.12929

Invited Commentary

2020 as the Year of Quarantine Myopia
Caroline C. W. Klaver, MD, PhD; Jan Roelof Polling, BSc; Clair A. Enthoven, MSc

Although reports on coronavirus disease 2019 (COVID-19) a
ffecting health already exceed 32 000 articles, studies on di-
rect effects on the eye appear to be limited.1 Conjunctivitis, reti-
nitis, episcleritis, and optic neuritis have all been described as

ocular manifestations, but
frequency and morbidity are
fortunately not striking. This
has relieved us as ophthal-
mologists and given the im-
pression that we have been

spared a heavy patient load attributable to COVID-19 compli-
cations. We have focused on reorganizing our clinics and made
sure that anti–vascular endothelial growth factor treatments
and other urgent patient care were not obstructed.

In this issue of JAMA Ophthalmology, Wang et al2 are tell-
ing us another story. They suggest we should be worried about
the ophthalmic outcome of COVID-19, not from the virus itself
but from the potential outcome of an antivirus measure on eye
health, specifically an outcome in children that may have ma-
jor consequences for visual acuity later in life. China, followed

by other Asian countries, was the first to experience the severe
virus outbreak, the first to start closing schools and imposing
home confinement, and the first (to our knowledge) to report
the potential consequences of these actions on myopia. For the
eye, this appears to be development of myopia at a young age;
particularly, an early onset potentially increases the burden.

What Wang et al2 are reporting reflects an impressive scien-
tific achievement. In China, a complete lockdown with home
confinement took place from January to May, and schools re-
opened in June. During this 1 month, the examiners performed
noncycloplegic photorefraction in schoolchildren aged 6 to 13
years; during the 3 months that followed, they analyzed all data
and prepared for publication. The study was part of a yearly sur-
vey that started in 2015 and was in its totality truly big data
(N = 123 535). A slight but potentially relevant omission is the
number of children who participated each year, particularly this
year. It is therefore unclear whether the number of participants
in2020isthesameasinotheryears,whichwouldprovidegreater
confidence of a fair comparison. Also, cycloplegic refractions are
the gold standard in defining myopia in this age group.
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To assess temporal trends across age groups, the authors2

calculated the mean spherical equivalent for each age at each
year and estimated the prevalence of myopia. Overall, it is im-
portant to note the high proportion of myopia in these Asian
children who are still in elementary school. At age 13 years,
more than 80% already had myopia, while the prevalence at
this age in European children is 25%. At all ages, mean refrac-
tive error involved greatest myopia in 2020, in girls even more
so than boys. Most compelling, however, were the data in
6-year-old children. Their mean refractive error changed only
slightly from the hyperopic side of 0 in 2019 to the myopic side
this year. Nevertheless, this myopic shift had a large associa-
tion on the prevalence of myopia (SE <−0.5D), as it jumped from
3.5% to 5.7% in 2015 to 2019 to 21.5%, an almost 400% in-
crease, in 2020. For 7-year-old and 8 year-old participants, this
increase was also considerable: 200% and 40%, respectively.
At older ages, the 2020 surplus was not apparent, but at these
ages, the total myopia prevalence was already substantial in
the years prior to 2020. Taken together, the prevalence data
after the COVID-19 lockdown in China suggest an earlier on-
set for a large proportion of children. This age shift is highly
clinically relevant, in that it is well recognized that age at on-
set corresponds closely to final refractive error at adult ages.
Likewise, the higher the refractive error, the more likely the
occurrence of sight-threatening complications, such as my-
opic retinal degeneration, glaucoma, and retinal detach-
ment. Given that 1 in 3 people with high myopia becomes se-
verely visually impaired, mostly at working age, it is clear that
China is facing a serious public health problem. Much of the
rest of the world may be likely to follow.

Quarantine home confinements happened all over the
world in the first 5 months of 2020. Some countries did not
allow leaving the house at all; others were more lenient.
A number of studies reported on lifestyle during this time.
A Canadian study assessed physical activity, outdoor time,
screen time, and social media use in children by question-
naire during the lockdown.3 Eight-year-olds spent a mean of
5.14 h/d on screens for leisure, and 83.5% consumed more

than the recommended screen time limit of 2 h/d. Parents
reported a decrease in healthy behavior, most dramatically
for outdoor activity and sport. This study also showed a sex
difference: girls spent more time on screens and social
media and less time on physical activity. Other studies at
other parts in the world published similar reports on
increased screen time and decreased outdoor play by chil-
dren during strict COVID-19 regulations.4-6 The observation
that COVID-19 induces lifestyle changes, as well as an
increase in myopia prevalence, makes a strong case that
these 2 pandemics are linked and fit the current under-
standing of myopiagenesis.

Why did Wang and coauthors2 only find relevance for the
2020 myopia increase in 6-year-old to 8-year-old children? The
older age groups were also home confined, with even more on-
line education. We speculate 2 reasons. First, young children
may be more sensitive to myopic triggers from the environ-
ment. Such age effects have also been found in the Sydney Ado-
lescent Vascular and Eye Study.7 In this study, children who
developed myopia spent 1.5 hours more on near work than chil-
dren without myopia, but this was only in the younger cohort
of 6-year-old participants and not in the older cohort of 12-
year-old participants.7 The sensitivity may have a statistical
origin. Growth curves of axial length (http://www.myopie.nl)
and refractive error charts are much steeper at ages 6 to 9 years
than older ages, demanding less power to find statistically
significant associations. Secondly, older age groups spent less
time outdoors and increased time on near-work activities even
before the national lockdown. Their behavioral exposure was
already abundant. Of course, we cannot rule out chance from
this single study.2

In conclusion, 2020 will be a memorable year for many rea-
sons. The quarantine measures were and still are important and
our best bet to reduce the spread of the virus. Nevertheless,
an intelligent lockdown might need to consider careful plan-
ning of indoor activities and preferably not restrict outdoor play
in young children. That may help control a wave of quaran-
tine myopia.
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