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ABSTRACT

Objectives Increased exposure to digital devices as

part of online classes increases susceptibility to visual
impairments, particularly among school students taught
using e-learning strategies. This study aimed to identify
the impact of remote learning during the COVID-19
lockdown on children’s visual health.

Design Systematic review using the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
guidelines.

Data sources Scopus, PubMed and ScienceDirect
databases from the year 2020 onwards.

Eligibility criteria We included cross-sectional, case—
control, cohort studies, case series and case reports,
published in English, Spanish or French, that approached
the effects of remote learning during the COVID-19
lockdown on visual health in neurotypical children.

Data extraction and synthesis We included a total of
21 articles with previous quality assessments using the
Joanna Briggs checklist. Risk of bias assessment was
applied using the National Institutes of Health quality
assessment tool for before-and-after studies with no
control group; the tool developed by Hoy et al to assess
cross-sectional studies; the Murad et al tool to evaluate
the methodological quality of case reports and case series;
and the Newcastle-Ottawa Scale for cohort studies.
Results All but one study reported a deleterious impact
of the COVID-19 lockdown on visual health in children.
Overall, the most frequently identified ocular effects were
refractive errors, accommodation disturbances and visual
symptoms such as dry eye and asthenopia.

Conclusions Increased dependence on digital devices
for online classes has either induced or exacerbated
visual disturbances, such as rapid progression of myopia,
dry eye and visual fatigue symptoms, and vergence and
accommodation disturbances, in children who engaged in
remote learning during the COVID-19 lockdown.
PROSPERO registration number CRD42022307107.

INTRODUCTION

Since the WHO declared a global pandemic
in March 2020, COVID-19 has become the
focus of governmental decisions aimed at
protecting the public and limiting the death
toll. Schools, universities and businesses have
been forced to close to prevent the spread of
the virus, limiting in-person relationships and
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= A systematic review was conducted in three differ-
ent databases, studies were filtered following the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines.

= Analysed studies approached the effects of remote
learning during the COVID-19 lockdown on visual
health in children.

= To facilitate comparison, eligible studies were clus-
tered according to the main ocular effects evaluated,
including refractive errors (myopia), accommodation
disturbances (esotropia) and visual symptoms (dry
eye and fatigue).

= We used quality assessment guidelines and specific
risk of bias assessment tools for each study design
included.

= Heterogeneous methods used in each study, includ-
ing both subjective and objective measures, limit

precise comparisons between them.

substantially enhancing our digital depen-
dence. The lifestyle and behavioural modifi-
cations that have emerged in response to the
lockdowns have affected approximately 80%
of the world’s student population.'*

The establishment of in-house quarantine
led to a significant decrease in the amount
of time spent engaged in outdoor activi-
ties, reduction in exposure to sunlight and
increase in time spent doing near work.
These factors can enhance the risk of visual
impairments, especially among school and
university students encouraged to adopt a
digital learning approach.” A growing depen-
dence on e-learning and electronic devices
has increased the incidence of visual fatigue,
the onset and progression of myopia, dry eye,
irregular astigmatism and acute concomitant
esotropia among other ocular pathologies.*

Even before the COVID-19 pandemic, an
estimated 22.9% of the global population
had myopia.” During the COVID-19 lock-
down, the increased need for electronic
devices, digital screens and virtual classrooms
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might have caused previously healthy students to develop
myopia, and faster progression in those who already had
impaired vision. Obligatory confinement, intensive near
work activities and decreased exposure to sunlight can
lead to visual fatigue, and may also enhance the risk of
myopia, the most prevalent ocular condition.*

Digital screen use is considered a common risk factor
for dry eye, characterised by the deterioration of tear film
quality. The risk of dry eye and symptom severity can be
exacerbated by increased digital screen time.®® Myopia
and dry eye are potential visual health consequences
associated with the increasing demand for children to
engage in e-learning, which often starts at a very young
age. To address this in the present systematic review, we
sought to identify the impact of remote learning during
the COVID-19 pandemic on visual health in school-age
children.

METHODS

Search strategy and selection criteria

In January 2022, we conducted a systematic review
using three online databases. We used the following
terms in PubMed: (https://pubmed.ncbi.nlm.nih.gov/
advanced/) (((((vision) OR (visual impairment)) OR
(myopia [MeSH Terms])) AND (COVID-19)) AND (lock-
down)) AND (screen time); ScienceDirect: (https://www.

)

sciencedirect.com/search) ((vision) OR (visual impair-
ment) OR (myopia)) AND ((COVID-19 lockdown)) AND
(screen time)); and Scopus: (https://www.scopus.com)
ALL (vision OR (‘visual’ AND ‘impairment’) OR myopia
AND (‘COVID-19° AND ‘lockdown’) AND (‘screen’
AND ‘time’)) AND (LIMIT-TO (SUBJAREA, ‘MEDI’)
OR LIMIT-TO (SUBJAREA, ‘COMP’) OR LIMIT-TO
(SUBJAREA, ‘NEUR’) OR LIMIT-TO (SUBJAREA,
‘NURS’) OR LIMIT-TO (SUBJAREA, ‘HEAL’)). The ID
CRD42022307107 was generated in the International
Prospective Register of Systematic Reviews (PROSPERO).

Data collection

A total of 326 articles were initially retrieved. Duplicates
were removed, and the remaining articles were filtered
by title and abstract following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses guide-
lines (figure 1 and online supplemental table 1). Five
researchers divided into two groups screened all of the
articles, and 28 were selected for study inclusion. At weekly
meetings, the authors analysed the studies, debated
disagreements and double-checked all of the articles
according to the inclusion and exclusion criteria. Articles
were included if they described studies on the effects of
remote learning during the COVID-19 lockdown on visual
health in neurotypical children. They were excluded if
they (1) were published before 2020; (2) studied the

_§ Records identified through Additional records identified
8 database searching through other sources
:;E (n=313) (n=13)
3
o A4 A 4
E Records screened after duplicates Re.cords excluded by
§ removed > title and abstract
3 (n =326) (= 275)
Full-text articles excluded, with
z reasons and quality qualification
% Full-text articles assessed Studies
=) for eligibility (n=23)
w (n =28)
e Published before 2020
) e Studies focus on adult or
university students' visual
) health.
e Studies in which participants
= are children with genetic
g " syndromes or visual disability.
% o . e Book chapters, editorial or
e Studies included in opinion texts.
qualitative synthesis e Articles published in
(n=21) languages other than Spanish,
S— English, and French

Figure 1 Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram (adapted from Moher
et al.*
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effects of remote learning during the COVID-19 lock-
down on visual health in adults or university students;
(3) assessed children with genetic syndromes or visual
disabilities; (4) were book chapters, editorials or opinion
pieces; and (5) were published in languages other than
Spanish, English and French. Following this procedure,
a total of 21 articles were included. These were evaluated
using Joanna Briggs checklist to guarantee study quality.
Additionally, we conducted a risk of bias assessment using
several tools. First, we used the National Institutes of
Health quality assessment tool for before-and-after (pre-
post) studies with no control group.” This instrument eval-
uates 12 major components with response options of yes/
no/not applicable/cannot determine/not reported and
gives a final quality rating of good, poor or fair depending
on the overall item response.” Second, we used the tool
developed by Hoy et al to assess cross-sectional studies by
categorising the article bias as low, moderate or high risk
according to responses to 10 questions.'’!! Third, we used
the tool proposed by Murad et al to evaluate the meth-
odological quality of case reports and case series. This
tool appraises the selection, ascertainment, causality and
reporting bias of each article and makes an overall judge-
ment about the methodology based on the responses to
eight questions.'” Finally, we used the Newcastle-Ottawa
Scale for cohort studies to assess the selection, compara-
bility and outcome bias of the article by applying a quali-
tative star scale.” All domains evaluated using these tools
can be found in online supplemental table 2.

Finally, we extracted data to obtain the following infor-
mation: title, authors, digital object identifier number,
objective, type of study, country in which the study
was conducted, population (age and sample), pres-
ence of control group (age and sample), implemented
test or evaluation methodology, main visual outcome,
results, conclusion and answers to the question ‘Did the
COVID-19 lockdown impact visual health (improvement,
deterioration, no change)?’ All information was synthe-
sised using qualitative and quantitative synthesis (see the
Results section). Considering the heterogeneity among
studies, we created subgroups for analysis, for example,
studies regarding dry eye, refractive errors, clinical symp-
toms and other clusters. All investigators participated in
the data collection and synthesis.

Patient and public involvement

This research was done without patient or public involve-
ment. However, the findings will be shared at conferences
attended by paediatric ophthalmologists and patients
with myopia who access ophthalmological services.

RESULTS

We grouped the articles included in the review based
on the main visual outcome associated with vision status
and changes in vision in children during the COVID-19
lockdown. Overall, the main ocular effects observed were
refractive errors (myopia), accommodation disturbances

(esotropia) and visual symptoms (dry eye and fatigue)
(table 1). Among the studies, 16 were conducted in
Asia,"”™ 2 in Europe®* and 3 in America.” ** The risk
of bias assessment revealed that all of the cross-sectional
studies and case series had a low risk of bias. Three of
the before-and-after studies had fair quality, and one had
good quality.

We identified 11 articles that examined refractive
errors related to virtual learning during the COVID-19
lockdown. Most of these examined myopia progres-
sion as the main visual outcome. Eight studies reported
that myopia worsened throughout the COVID-19 lock-
down in children and teenagers between 5 and 18 years
old. 1719212427 Ope study reported a significant decrease
in spherical equivalent refraction (SER) in children with
hyperopia and emmetropia (see table 2, Glossary).”
Interestingly, a study evaluating axial length in myopic
children undergoing orthokeratology (see table 2, Glos-
sary) did not find any change in myopia progression
after lockdown.”! Furthermore, one study focused on risk
factors and behavioural changes during the COVID-19
lockdown in terms of myopia found that all children had
changes in near work time, electronic device use and
outdoor time. However, myopic children had a signifi-
cantly lower level of daily light exposure compared with
non-myopic children.”” The monthly extent of myopia
progression during the COVID-19 lockdown was reported
to be —0.074 D/month, which corresponds to an annual
progression in 2020 of —0.71+0.46 D.'” * Furthermore,
rapid myopia progression was reported in a sample of 133
school students. Specifically, the percentage of children
with reported annual progression for whom progression
was rapid increased from 10.5% before to 45.9% during
the pandemic.”” SER was estimated in several studies. In
2020, the mean SER in myopic children and teenagers
was between -1.94+2.13 D and -2.7+1.21 D, and this
was significantly lower than in 2019 (-1.64+5.49 D and
~1.99+1.04 D, p<0.001)."" * Similarly, there was a signifi-
cant decrease in the mean SER of hyperopic and emme-
tropic children from 2019 to 2020, that is, 0.66+2.03 D
(2019) and 0.48+1.81 D (2020), respectively, p<0.001.
Finally, studies examining virtual learning during the
COVID-19 lockdown as an exposure risk factor found a
higher incidence of myopia in children who engaged in
virtual learning (p<0.01).**

Four studies reported accommodation and vergence
dysfunction (see table 2, Glossary) secondary to near
work and increased screen use time."” *** ¥ Two studies
focused on binocular accommodation in a sample of
156 children aged 10-17 years and reported a significant
increase in Convergence Insufficiency Symptom Survey
(CISS) scores after exposure to longer screen time during
online classes.'' * The other two were case series of chil-
dren who developed acquired concomitant esotropia and
vergence abnormalities secondary to the excessive use of
digital devices.?” **

Emerging visual symptoms were identified in six studies
with populations ranging from 8 to 20years old. The
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Definition

Contraction of the ciliary muscle resulting in
a change of lens shape.>®

Subjective symptoms of ocular fatigue or eye
strain.®®

Type of refractive error due to imperfection in
the curvature of the eye that causes blurred
distance and near vision.**

A technique used to calculate the complete
refractive error by temporarily paralysing
the ciliary muscle of the eye that aids in
focusing.®®

Disorder of vision in which two images of a
single object are seen.®®

Alteration of ocular surface homeostasis
characterised by an alteration of the tear film.

Refractive state of an eye in which parallel
rays of light entering the eye are focused on
the retina, creating an image that is perceived
as crisp and in focus.*®

Eye misalignment in which one eye is
deviated inward, or nasally.>*

Ocular condition in which the refracting
power of the eye causes light rays entering
the eye to have a focal point that is posterior
to the retina while accommodation is
maintained in a state of relaxation.>*

Ocular condition in which the refracting
power of the eye causes light rays entering
the eye to have a focal point that is anterior
to the retina while accommodation is
maintained in a state of relaxation.®*

Use of specially designed and fitted contact
lenses to temporarily reshape the cornea to
improve vision.%®

Type of vision problem that makes it hard to
see clearly and happens when the shape of
your eye keeps light from focusing correctly
on your retina.*®

Estimate of the eyes’ refractive error,
calculated independently for each eye.

It is calculated by merging the spherical
(near-sightedness or far-sightedness) and
cylindrical (astigmatism) refractive error
components.>

The turning motion of the eyeballs towards

(convergence) or away (divergence) from
each other.”®

studies reported worsening of visual symptoms such as
vision impairment, asthenopia, dryness, scratchiness,
headache, eye redness, eye strain and light sensitivity,
141618 25 26 33

Overall, the results of qualitative data syntheses showed
a negative effect of the COVID-19 lockdown on visual
health in children. Only one of the articles included
did not report a deleterious impact of the lockdown on
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DISCUSSION

Most of the studies included in this systematic review
showed some degree of worsening in visual health in
children exposed to virtual learning strategies during the
COVID-19 lockdown. The majority of the articles focused
on myopia development and progression, and reported a
faster onset and progression following the beginning of
the lockdown. Also, prolonged exposure to screens was
associated with worsened ocular symptoms such as eye
strain, blurred vision and redness, as well as an increase
in the rate of dry eye, which is traditionally considered to
be uncommon in the paediatric population.

Refractive errors

The COVID-19 lockdown impacted the behaviour and
daily life of children and teenagers, resulting in increased
digital time, near work and decreased outdoor time.** Tt
is estimated that close to 1.37 billion students worldwide
switched to a digital or e-learning school modality during
the lockdown.* These changes have been related to an
increase in myopia incidence and progression.” First, the
relationship between near work, especially near reading,
and myopia was well established before the COVID-19
pandemic, as stated in the Collaborative Longitudinal
Evaluation of Ethnicity and Refractive Error Study.”* *
Second, several studies have focused on screen time and
its association with myopia development.** % %7 Third,
outdoor time has been considered a protective factor
against myopia onset. He et al showed a 23% reduction in
myopia incidence after 40 min of outdoor time daily.****

During the COVID-19 pandemic in 2020, Mirhajian-
moghadam et alassessed subjective and objective measures
in 14 myopic and 39 non-myopic children in the USA.*
Initially, parents completed the University of Houston
Near Work, Environment, Activity, and Refraction survey
in three sessions. The first session included questions
related to summer 2020, which was during the COVID-19
pandemic. The second session served to collect data about
a typical school period before the COVID-19 pandemic,
and the goal of the third session was to collect data about
a typical summer period before the pandemic. Later, the
investigators used an actigraph device to measure phys-
ical activity, sleep and ambient illumination exposure
(time spent outdoors) in children for 10 days. The results
indicated that all of the children spent less time outdoors
during the summer of the pandemic (2020) compared
with before the lockdown and showed an increase in daily
electronic device use. Furthermore, myopic children
had less daily light exposure (183.6+39.3lux) and spent
less time outdoors (0.2 hours/day) during COVID-19
compared with non-myopic children (279.5+23.51ux,
p=0.04).%

The authors of several previous studies have proposed
that increased time spent using digital devices is associ-
ated with decreased time spent outdoors and impaired
retinal dopamine release, which is normally stimulated
by daylight exposure. This suppresses axial expansion
of the eye, preventing myopia progression.”’ ** For

instance, Wu et al reported that children who spent more
than 11 hours/week outdoors had a 53% decrease in
myopia progression,*' and Ip et al reported an increased
incidence of progression in children living in apart-
ment buildings compared with those living in detached
houses.** Additionally, Xu et al found that the amount of
time spent online was significantly positively associated
with an increased incidence of myopia and progression
in students.? However, not all studies have shown this
correlation.” Aslan and Sahinoglu-Keskek reported that
myopia advancementin 2020 was mainly slow (0.31+0.2 D)
in most of the children evaluated (49 subjects), followed
by moderate progression in 45 children (0.82+0.14 D).
The authors found no correlation between myopia
progression and digital device time or glasses use.”’ Thus,
the relationship between myopia progression and digital
device use requires further investigation.

The studies by Mirhajianmoghadam et al and Aslan
and Sahinoglu-Keskek support the findings of myopia
progression during the COVID-19 lockdown. For
example, Chang et al compared myopic progression
before, during and after the COVID-19 lockdown in
44187 students in China by assessing non-cycloplegic
autorefraction and the SER." Four evaluation rounds
separated by 6 months during 2019 and 2020 indicated
a transitory period of accelerated myopic progression
in children that reversed after the lockdown. The mean
SER during the prepandemic assessment was —0.030 D/
month, shortly after the lockdown was —0.074 D/month
and later during the lockdown was 0.016 D/month. The
proportion of myopic participants was 48% before the
lockdown, 45.2% at a second assessment before the lock-
down, 73.7% shortly after the lockdown and 67.9% later
after the lockdown during rounds 1, 2, 3 and 4, respec-
tively. The authors considered the influence of accommo-
dative spasms and structural changes related to restricted
outdoor time, increased screen time and limited indoor
space to be the leading cause of the progression. More-
over, they found that younger children were at a higher
risk of myopic progression during the lockdown because
their lifestyle changes were strongly associated with
reduced light exposure, and accordingly, reduced retinal
dopamine levels."

This is concordant with the findings of Wang et al, who
reported a substantial decrease in the SER after COVID-19
home confinement, especially for children aged 6 (-0.32
D), 7 (-0.28 D) and 8 (-0.29 D) years, p<0.05.17 Further-
more, they found myopia development to occur earlier
in girls than boys. The prevalence of myopia appeared
to be approximately 3 times higher in 2020 than in other
years for children aged 6 years, 2 times higher for chil-
dren aged 7 years and 1.4 times higher for those aged 8
years. This led the authors to hypothesise that younger
children are more sensitive to environmental changes
than older children.'” Furthermore, Wang et al reported
a prevalence of myopia of 39.27% in primary school
students, 73.39% in junior school students and 84.89% in
high school students, identifying an increase in the rate
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of myopia among teenagers in 2020 (55.02%) compared
with that in 2019 (44.64%)."

Lv et al investigated the potential impacts of home
confinement on myopia progression from the perspective
of axial growth length in children undergoing orthoker-
atology treatment.”’ They found a monthly axial growth
length of 0.023+0.019mm/month, 0.018+0.021 mm/
month and 0.014+0.016 mm/month before, during
and after home confinement, respectively. However,
the monthly axial growth length before confinement
was not significantly different from that after confine-
ment (p=0.333), although age was negatively associated
with the axial length growth rate during confinement
in myopic children.?’ This coincides with the findings
of a previous meta-analysis that suggested that ortho-
keratology decreases the rate of myopia progression in
children.”

In contrast, Alvarez-Peregrina et al did not find an
increase in the prevalence of myopia among children
between 2019 and 2020.” However, they observed that the
percentage of hyperopes decreased, and the percentage
of emmetropes increased (p<0.001). The average SE value
in 2019 was +0.66+2.03 D, compared with +0.48+1.81 D
in 2020 (p<0.001). This decrease was significant in chil-
dren aged 5 years. Additionally, 47% (95% CI 45% to
50%) of children spent less time outdoors in 2020 vs
2019 (p<0.001). Children who spent more time outdoors
had higher SE values both preconfinement and postcon-
finement (p<0.001and p=0.049).*° Even though Alvarez-
Peregrina et al did not demonstrate myopia progression,
areduction in SER is a strong predictive factor for myopia
in emmetropic and hyperopic children, as indicated by
the Wenzhou Medical University Essilor Progression and
Onset of Myopia study.**

Accommodation and vergence disturbances

A longer duration of digital device use requires more
accommodative effort, and consequently increases
the chance of asthenopia symptoms and dysfunctional
accommodation and vergence (see table 2, Glossary).
Mohan et al studied the effects of online classes during
the COVID-19 pandemic, and considered the time spent
in online classes and using digital devices such as televi-
sion, video game systems and smartphones. According to
the CISS survey, followed by evaluations by an optometrist
and paediatric ophthalmologist, 36 out of 46 examined
children had symptoms of convergence insufficiency.
However, children who attended online classes for less
than 4 hours/day exhibited fewer symptoms than those
who attended online classes for more than 4 hours/day.
Furthermore, near exophoria, near point convergence,
positive fusional weakness and accommodation excess
were more frequent in children exposed to longer online
classes."”

Similarly, Hamburger et al evaluated ocular symptoms
in 110 children who attended virtual school during the
COVID-19 pandemic. They found that 61% of the chil-
dren reported a significant increase in convergence

insufficiency, as evidenced by a higher CISS score after
attending online classes.”

Vagge et al reported four cases of children between 4
and 16 years old who developed acute acquired concom-
itant esotropia after intense digital device use during
the COVID-19 lockdown.” All of the children expe-
rienced acute-onset diplopia (see table 2, Glossary)
after more than 8 hours/day spent looking at digital
screens. Ophthalmological examination reported mani-
fest esotropia from 20 to 35 prism dioptres at far and
near distances in all four patients. Two out of the four
children presented bilaterally cycloplegic refraction of
+1.00to +2.00 dioptre sphere. One of them presented
cycloplegic refraction of —2.50 in the right eye and -2.25
in the left eye, and another presented —0.5 bilaterally.”
Some studies have suggested that digital device-induced
esotropia is associated with excessive application of near
vision, as well as dynamic activation of the medial rectus
muscles when exposed to longer periods of digital screen
time. This may affect the near vision triad, that is, the
accommodation-convergence reflex: convergence of
both eyes, contraction of the ciliary muscle resulting in
a change of lens shape (accommodation) and pupillary
constriction.”? 40

Visual symptoms

The increase in digital device use associated with the
COVID-19 lockdown and remote learning has precipitated
arise in dry eye symptoms and asthenopia. Hamburger et
alreported a significant increase in asthenopia symptoms
after online classes with discomfort, fatigue and impaired
vision as dominant symptoms. Moreover, an increased
asthenopia score was identified after online classes in
more than half of the children evaluated.* Likewise,
Li et al identified a positive association between screen
time and the risk of asthenopia in approximately 25000
students aged 8-20 years, and attributed a higher risk of
asthenopia to conditions such as myopia, astigmatism and
mechanical factors like distance from the screen.”

Elhusseiny et al reported a significant increase in symp-
toms such as eye dryness, grittiness and scratchiness
associated with prolonged exposure to digital screens
for education and leisure purposes in 403 children aged
10-18 years."® Similarly, Mohan et al identified longer
screen time during the COVID-19 lockdown compared
with the pre-COVID era in 217 children, of which almost
half attended online classes.'* More than a third of the
evaluated children used digital devices for over 5 hours/
day, and 50.23% manifested dry eye with itching and
headache as predominant symptoms.

Gupta et al evaluated 654 students between 5 and
18 years old using the Rasch-based Computer Vision
Symptom Scale.'® The authors reported a significant
increase in average digital device exposure during
confinement, particularly smartphone, which was greater
than 5 hours/day. Visual symptoms in the children were
eye redness, eye strain, blurred vision, light sensitivity and
heaviness of eyelids.'® Furthermore, Li et al identified a
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higher risk of computer vision syndrome in children with
myopia with and without correction, astigmatism, fewer
outdoor activities and prolonged screen time.*’

The relationship between digital screen time and dry
eye has already been described in both adults and chil-
dren, as well as before the global COVID-19 pandemic.*" ™
Changes in blinking dynamics and ocular surface abnor-
malities are some of the consequences that arise from
intense screen exposure. Regarding ocular surface
measures, longer screen time can decrease blinking
frequency and completeness, resulting in reduced tear
break-up time and tear volume, as well as changes in tear
lipid composition.®®! This means that a longer exposure
to digital devices can enhance the deterioration of tear
film quality, and thus increase the risk of developing dry
eye symptoms.

A main limitation of this study is the inclusion of articles
with different study designs, as it is difficult to compare
them quantitatively and qualitatively. Moreover, the
evidence reported in the selected studies was obtained
using distinct evaluation methods, from symptom surveys
to detailed ophthalmological examinations, influencing
the objectiveness of the conclusions obtained. Given that
most of the studies were developed specifically in Asian
countries, extrapolations to other parts of the world
should be made with caution.

CONCLUSIONS

The changes in habits and lifestyles as a result of the
COVID-19 pandemic have severely impacted eye health
in children. Children attending classes as part of a remote
learning strategy had more rapid myopia progression,
increased frequency of dry eye and visual fatigue symp-
toms, and exhibited signs of vergence and accommoda-
tion disturbances such as acute acquired concomitant
esotropia and convergence insufficiency. Ophthalmolo-
gists, paediatricians and general physicians should make
themselves aware of the effect of virtual learning on the
paediatric population to enable early identification and
management of these conditions. In addition, countries
around the world must implement public health strate-
gies to mitigate the impacts of a more screen-focused
life, especially with respect to conditions as common and
costly as myopia. Further studies are required to evaluate
the long-term impacts of such changes associated with the
COVID-19 pandemic.
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