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Abstract: The COVID-19 pandemic came with many new challenges that forced personal and professional lifestyle modifications. 
Medical facilities were in scarcity against this new unknown enemy and were challenged with the overloaded patient flow, scarcity of 
healthcare staff, and evolving treatment modalities with a better understanding of the virus each day. Ophthalmology as a “branch of 
medicine” suffered challenges initially because of a lack of guidelines for patient management, close working distance during routine 
examinations, and halt of major surgeries, including cataracts. Pediatric ophthalmology had major implications, as reduced outpatient 
visits would mean deeper amblyopia, and changed lifestyles, including online classes and home refinement, predisposing children to 
myopia, digital eye strain, and worsening of strabismus. COVID-19 also unveiled underlying accommodation and convergence 
anomalies that predisposed pediatric and adolescent patients to an increased prevalence of headache and acute onset esotropia. 
Teleophthalmology and other innovative solutions, including the use of prism glasses, safe slit-lamp shields, alternative ways of school 
screening with the use of photoscreeners, performing retinoscopy only when needed, and using autorefractors were among the few 
guidelines or modifications adopted which helped in the efficient and safe management of pediatric patients. Many pediatric 
ophthalmologists also suffered in terms of financial constraints due to loss of salary or even closure of private practices. School 
screening and retinopathy of prematurity screening suffered a great setback and costed a lot of vision years, data of which remains 
under-reported. Important implications and learnings from the pandemic to mitigate future similar situations include using tele-
ophthalmology and virtual platforms for the triage of patients, managing non-emergency conditions without physical consultations, 
and utilizing home-based vision assessment techniques customized for different age groups. Though this pandemic had a lot of 
negative implications, the innovations, modifications, and other important learnings helped pediatric ophthalmologists in navigating 
safely. 
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Introduction
The COVID-19 pandemic was declared a global pandemic by World Health Organisation on 11th March 2020.1 The 
virus has caused immense disruption to our healthcare system, creating challenges for medical providers and patients 
alike. The COVID-19 pandemic brought unprecedented challenges to healthcare sectors worldwide, and pediatric eye 
care was no exception.2 As children’s routines underwent significant shifts, with increased screen time and limited 
outdoor play, concerns about their visual health emerged.3 Ophthalmologists noted a rise in cases related to digital eye 
strain and myopia progression among the young.4 Moreover, interruptions in regular eye check-ups and treatments posed 
potential risks for the early detection and management of pediatric eye disorders.5 Adapting to these new scenarios, 
pediatric ophthalmology began emphasizing telemedicine, preventive measures, and innovative approaches to safeguard 
children’s vision during and post-pandemic.6 Compared to most other specialties, the risk of patient-physician 
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transmission in ophthalmology was more remarkable due to the necessity of close contact during examination and 
difficulties in using medical equipment with protective gear. The risk was higher among pediatric ophthalmologists due 
to the higher chance of aerosols from patients, the inability of children to don the masks during examinations, and the 
potential of children with pre- or asymptomatic infections.7,8 Telemedicine proved to be an effective solution in such 
times, providing healthcare to patients while reducing the potential exposure of the public, healthcare workers, and 
patients to COVID-19.9,10 Although various promising teleophthalmology options are available, pediatric ophthalmology 
patients still require an in-person evaluation.

COVID-19 has significantly impacted the field of ophthalmology, with studies showing that 72.5% of ophthalmic 
institutes had utterly stopped all clinical work during the nationwide lockdown period. Hospitals were open for 
emergency and critical care services, while elective surgeries were canceled.11,12 During the pandemic’s peak, patient 
visits at a tertiary eye care hospital dropped to 5.3% of the preceding year’s figure.13 A similar scenario was likely 
experienced across the globe.14 Compared to secondary or tertiary eye hospitals, vision centers (primary eye care centers) 
witnessed a less drastic reduction in their number of outpatients with the relaxation of lockdown. These results further 
highlight the importance of providing access to care, particularly in underprivileged and rural areas.13 The proportion of 
females, patients aged 61 years and older or 21 years and younger, decreased significantly across all eyecare levels during 
the pandemic relative to the previous year.13–16 Trauma-related pathologies, retinal detachment, and wet age-related 
macular degeneration (ARMD), which could cause severe visual damage, comprised a smaller number of cases but still 
represented a more significant proportion of the overall total.17 An estimated 92,150 ophthalmic surgeries in Ontario 
were postponed due to the pandemic in 2020. Cataract surgeries accounted for a significant 90% of the postponed 
operations, and retinal detachment surgeries constituted 4% of the total. Although emergency retinal detachment 
surgeries were allowed throughout the pandemic, the 4% retinal detachment surgical backlog suggests possible delays 
in diagnosis, including access to assessments or patient hesitancy.18

During the early phases of the COVID-19 pandemic, there was a decline in the number of children and adolescents 
seen in ophthalmology emergency departments, falling from 10% to 5.3%.16 In another study, there was a 60% reduction 
in the average number of daily urgent ophthalmic consultations and an 80% reduction in the average number of daily 
ophthalmic surgeries, elective and emergent, in 2020 compared to previous years.19 Lack of self-reporting among 
pediatric patients make them at risk of undetected visual problems that can have long-term implications.20 In a multi- 
national cross-sectional survey, almost one in five caregivers reported delay in seeking treatment in an emergency 
department out of fear of being exposed to COVID-19. More particularly, mothers, younger caregivers, caretakers of 
children with chronic health conditions, and those who feared missing work were more inclined to report such delays.21 

There was a decline in visits for ocular trauma by 60% in 2020 compared to 2019, likely due to the lockdown and 
cancellations of sports activities. There was a noticeable decline in conjunctivitis cases during 2020 compared to earlier 
times, probably attributed to the strict practice of social distancing and improved hand hygiene.19,22 The diagnosis of 
contagious diseases, like conjunctivitis, was consistent among both genders. Ocular trauma was more frequent among 
males, while diagnoses such as chalazion/hordeolum were common among females.23

Teleophthalmology solutions, while successfully integrated into adult eye care, may pose challenges when applied to 
pediatric eye care.24–26 Additionally, timely appointments in pediatric ophthalmology are crucial. Delays can result in 
irreversible visual damage in pathologies, such as retinopathy of prematurity, amblyopia, cataracts, and uveitis, or can 
hinder the timely detection of potentially life-threatening conditions.27 The impact on pediatric ophthalmology was vast, 
but some major conditions that significantly impacted visual outcomes or presented in a different form with undefinable 
underlying mechanisms during the COVID-19 pandemic era have been described here.

Literature Search
To explore the impact of COVID-19 on pediatric ophthalmology care and the lessons learned, we began with 
a comprehensive search of electronic databases, such as PubMed, Medline, Scopus, and Google Scholar. The search 
was performed using a combination of specific keywords and phrases related to the topic. This included broader terms 
like “COVID-19”, “pediatric”, and “ophthalmology”, “Pediatric Ophthalmology Care” then narrow down by using 
Boolean operators, combining them with more specific terms, such as “impact”, “healthcare disruption”, “telemedicine”, 
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“outpatient care”, “surgical delays”, and “lessons learned”. The results were filtered by peer-reviewed articles, clinical 
trials, case studies, and reviews published within the COVID period to ensure relevancy. Additionally, review references 
within identified articles to discover other pertinent studies. Out of 169 articles reviewed, pertinent clinical studies were 
discussed in tabular format and rest of the articles were discussed or quoted in the manuscript text.

Accommodation Anomalies
The prevalence of accommodation anomalies has shown considerable variation across studies and ethnicity. Anomalies 
of accommodation impact the visual system significantly due to the nature of symptoms, especially visual blur that 
affects an individual’s overall quality of life. Accommodative insufficiency, infacility, and spasm of accommodation are 
the most common anomalies discussed in the literature, with prevalence ranging between 2% and 42%.28 The diagnostic 
criteria, hospital or community-based study population, and ethnicity-specific normative data primarily contribute to this 
variability.29

The etiology for accommodation anomalies includes uncorrected refractive errors, inaccurate refractive correction, 
coexisting vergence dysfunctions, and psychogenic considerations. The management of accommodation anomalies thus 
includes careful evaluation of the refractive error, use of cycloplegic agents in the diagnosis and management protocol, 
treatment of co-existing vergence dysfunctions, and vision therapy.30 Holistic management includes addressing any 
underlying psychological issues that could play a significant role in the etiology of the anomaly.31

Acute Onset Esotropia
The etiology of acute onset esotropia remains unclear and is generally considered rare.32,33 The three main types are (1) 
Swan type: esotropia due to the disruption of fusion, (2) Burian-Franceschetti type: esotropia characterized by minimal 
hypermetropia and diplopia; and (3) Bielschowsky type: esotropia that occurs in adolescents and adults with varying 
degrees of myopia and shows equal deviation at a distance and near fixation.34,35 Other types of acute onset esotropia 
include the refractive accommodative type and esotropia associated with accommodative spasm or intracranial 
diseases.33,36 A high index of clinical suspicion is pivotal to rule out the infrequent but possible presence of any 
underlying or co-existent neurological pathology. Lee et al31 reported that excessive smartphone use might induce the 
development of acute onset esotropia in patients with myopia or mild hyperopia, good corrected visual acuity, and 
binocularity. It is suggested that abnormalities in accommodation and vergence in adolescents with low fusional 
divergence capacity or previous latent esophoria with excessive smartphone use at a close reading distance can lead to 
increased tonus of the medial rectus muscles and may result in the development of manifest esotropia.37

Conjunctivitis
Several reports of conjunctivitis as an ocular manifestation of SARS-CoV-2 infection during the COVID-19 pandemic 
have been documented.4,38 From the ophthalmology standpoint, utmost care had to be taken while managing these 
patients. Given the many potential etiological factors responsible for follicular conjunctivitis, a systematic approach to 
investigate and identify the causative organism helps facilitate targeted treatment. Cultures for viruses, bacteria, and 
chlamydia, as well as PCR testing of conjunctival swabs, are of great value in the analysis of ocular specimens. To reduce 
the transmission rate, the need for adherence to strict standard operating protocols (SOP), such as regular hand-washing, 
use of sanitizer, and disinfection of applanation tonometers, gonioscope, etc., was also emphasized. Promoting eye health 
education, knowledge, and practice was prioritized among the masses. Proper nourishment is of paramount importance in 
improving the health hygiene of children.

Digital Eye Strain/ Computer Vision Syndrome
Digital eyestrain (DES), earlier referred to as computer vision syndrome (CVS), has become a buzzword in the post- 
COVID-19 era due to the increased dependence on digital devices and has been termed a “Shadow pandemic”.39 DES 
has a multifactorial etiology with increasing prevalence across all age groups and many symptoms encompassing ocular, 
visual, systemic, and ergonomic manifestations.40,41 Dry eye-related risk factors and associated health conditions results 
in increased symptomatology toward the manifestation of DES.39

Pediatric Health, Medicine and Therapeutics 2023:14                                                                         https://doi.org/10.2147/PHMT.S395349                                                                                                                                                                                                                       

DovePress                                                                                                                         
311

Dovepress                                                                                                                                                             Kaur et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Evidence from various studies suggests increased screen time >4–5 hours/day and poor ergonomic factors to be 
substantial risk factors for DES. Treatment modalities using specialized filter glasses and optimizing the screens of digital 
devices have been explored with equivocal results.42 Meanwhile, adjunctive nutraceutical strategies involving xantho-
phyll macular carotenoids have shown promising results in ameliorating DES-related visual symptoms and enhancing 
cognitive functions.43

Dry Eyes
Dry eye Disease (DED) is another growing public health concern with a multifactorial etiology, and the global prevalence 
varies between 5% and 50%.44 The disease is characterized by a qualitative or quantitative tear film deficiency leading to 
loss of ocular surface homeostasis. Aqueous deficiency and evaporative are the primary etiological subtypes, with 
evaporative being the most commonly identified presentation, primarily due to Meibomian Gland Dysfunction (MGD). 
Though there is no current consensus on a uniform management protocol, identifying and addressing the etiological 
nature of the disease is imminent, along with relevant environmental and lifestyle modifications, as the primary 
management option. The vicious nature of the inflammatory cycle results in variable clinical presentations, increasing 
the risk of the disease entering the chronic continuum if not managed appropriately. This also demands long-term 
management and follow-up, and the options include various pharmacologic, or non-pharmacologic treatments aiming at 
restoring tear film homeostasis and improvements in visual symptoms.45 Mask Associated Dry Eyes (MADE) was also 
very common during the pandemic as dry eye disease was also significantly aggravated by prolonged usage of mask due 
to less air flow and poor quality of the tear film.46

Emergency Conditions/ Reduced Surgeries
Pelligrini et al rightly pointed out that to avoid the risk of COVID-19 transmission, there was an intentional drop in the 
health-seeking behavior of patients with injuries, including even the serious ones potentially associated with vision 
loss.46

Myopia and Progression
The growing burden of myopia has been well-established globally, with myopia being the leading cause of visual 
impairment.47,48 Prediction models for myopia aim at understanding the impact of epigenetic risk factors and how they 
can be mitigated towards achieving the outcome of reduced incidence and prevalence of myopia.49

Recent findings suggest that myopia progression is limited to childhood and extends to more than one-third of adults 
until the third decade. COVID-19 pandemic also impacted myopia management strategies due to alarming increase in 
number of these patients due to excessive digital device usage and less turn out of these patients to the clinics. These 
findings emphasize the need to focus on myopia preventative and control strategies as a means to prevent and reduce the 
risk of myopia-related complications until middle and older age.50

Myopia control options broadly categorized under Optical and pharmacological interventions have been researched 
extensively. Atropine eye drops, optical treatments to reduce peripheral defocus, and orthokeratology contact lenses are 
the most commonly studied and clinically applied treatment options. Novel treatment modalities, such as low-level red 
light therapy have also been explored and shown to be promising alternative treatments for myopia control in children.51 

Conservative options, including increased time outdoors, reducing near work hours, and extending the relative working 
distances, have been proposed as preventative visual hygiene options in myopia management.52

Every eyecare practitioner must equip themselves with evidence-based practice options for myopia management 
consistently to be able to provide patients with the most appropriate myopia control option and to follow up regularly.

Impact of COVID-19 on Amblyopia, Glasses, and Squint
COVID-19 came with many restrictions leading to a mass reduction in mobilization. As a result, recreational activities 
halted, and a more significant negative effect was experienced by patients who could not reach medical facilities for non- 
emergency conditions. Amblyopia is one of the conditions in which treatment results vary with delay in presentations.53 

Timely management not only results in better final corrected visual acuity but also has a long-lasting impact on daily 
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interactions, better social life, self-dependency, and better work opportunities. COVID-19 saw a reduction of more than 
80% in pediatric eye care. This can result in delayed presentations of patients leading to a dramatic increase in disability 
and unsustainable costs for families/governments to sustain.54

Impact of COVID-19 on School Screening
COVID-19 impacted lifestyles in a significant way. The children were significantly affected as they had to face a major 
transformation in their schooling and learning patterns apart from restrictions faced by others. They were restricted from 
going out and playing, and learning changed to a more virtual environment. Children have become addicted to screens 
and spend most of their time on digital devices. Environmental risk factors, including home confinement and excessive 
screen time among children, continues even when schools and offline classes have resumed, and lifestyles have returned 
to normal. An overall estimated increase in screen time by 1.3 to 7.8 times has been reported since the COVID-19 
pandemic.55,56 Outdoor activity among children has reportedly declined by 48.6% to 62.8%.57 Outdoor physical activity 
is essential not only for ocular health but also for children’s physical health.58 This addiction has predisposed children to 
myopia, dry eyes, digital eye strain, and squints. The impact on children’s lifestyle and home confinement with 
a predisposition to screens emphasizes the need for screening them in preschools and schools.

School screening has been a boon since this helps in early detection and is very important. COVID-19 impacted 
school screening greatly because of obvious restrictions due to school closures in the early phases of the pandemic. This 
impact has continued because of fear of contamination, intermittent school closures, lack of proper guidelines for 
screening post-COVID-19, and lowered motivation from authorities for active school screening, which has been added 
for another two years.59,60 Over 50 million students were impacted in the United States alone because of halted school 
screening during the pandemic.61 Apart from the in-person screening, screening with vision screeners also suffered 
a significant setback. There is a lack of data on children that suffered loss from vision screening during COVID-19 times. 
Screening delays timely referrals and predisposes children to progressive myopia, amblyopia, and squinting of eyes.62 

These further indirectly impact the academic success of these children.

Impact on Pediatric Ophthalmologists
COVID-19 negatively impacted most lives, from physical and mental stress to financial crises. Risk of contamination, 
decreased patient load, closure of non-emergency services, and the additional cost of personal protective equipment like 
medical scrubs, gloves, respirators, goggles, face shields, etc. A survey among pediatric ophthalmologists assessed the 
economic challenges they faced during COVID-19.63 It showed that 65.1% met a decrease in revenue from OPD greater 
than 10%, and another 64.3% agreed to a more than 10% decrease in surgical revenue. 20.9% of pediatric ophthalmol-
ogists were forced to plan premature retirement because of COVID-19. 4.7% had sold their practice because of the 
pandemic. Another study conducted in the United States among pediatric ophthalmologists showed a 10–25% increase in 
expenditure faced by 52% of the respondents because of the pandemic.64 Another 44% reported a drop in surgical 
revenue between 10–25% and 45.6% a decline in overall revenue. 11.1% stopped operating because of reimbursement 
cuts, and 37.8% said that they would not recommend residents to pursue pediatric ophthalmology fellowship.

Another survey raised concerns among pediatric ophthalmologists due to progressive reimbursement cuts and fewer 
residents opting for pediatric ophthalmology fellowships. This has led to a discrepancy in the provider population ratio 
leading to overburden among those involved in this field. Further raised concerns of COVID-19 spread with aerosols 
produced during general anesthesia gases hindered admission of routine cases.65 The Royal College of Anaesthetists and 
Association of Anaesthetists advised using local or regional anaesthesia wherever possible, saving the resources and 
financial costs of personal protective equipment and preserving immune function.66

Positive Effects of COVID-19
Our experience at Aravind Eye Care System, Pondicherry, and major centers in India during the pandemic, an upsurge in 
the number of diseases and delayed presentations leading to poorer outcomes was experienced. There were some positive 
impacts of COVID-19 secondary to lifestyle modifications, lesser exposure to allergens, and limited exposure to outdoor 
sports and work-related injuries. A systematic review and meta-analysis by Liang et al showed a reduction in overall eye 
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injuries and substantial differences in the spectrum of ocular trauma with an increased proportion of domestic ocular 
trauma, while a decline in sports-related trauma during the COVID-19 pandemic.66 This article further emphasized the 
need for strengthening proper health education and supervision to prevent ocular injuries beyond the COVID-19 
pandemic. Conde Bachiller et al, in their study, found a significant reduction in conjunctivitis, with the most significant 
decrease in viral conjunctivitis cases during COVID-19.67

Innovations in Pediatric Ophthalmology During COVID-19
The physical and mental chaos created by the COVID-19 pandemic posed numerous challenges for healthcare 
workers across the globe, and ophthalmology as a subspeciality was not left behind.68 Children are the future and 
backbone of society, and Pediatric Ophthalmology as a subspeciality was also faced with multiple collateral 
challenges.69 This gave birth to numerous Pediatric Ophthalmology innovations to facilitate the examination and 
management of these children and also, at the same time, prevent the spread of deadly viruses without compromising 
the quality of care. Kaur et al described their experience managing children with few incremental innovations during 
the pandemic. They used disposable intravenous (IV) tubing to make loops for face masks, ensuring good fitting in 
pediatric cases.70 To maintain social distancing and prevent the risk of transmission, a photoscreener was used to 
screen patients with an acrylic sheet in between, thus separating the patient and the photoscreener. The refraction 
cubicles were modified, and an acrylic shield was instilled to prevent aerosol-based transmission. While examining 
the patients, a safe slit-lamp shield with self-designed breath protectors was instilled. Head loupes were used to 
examine the children to prevent exposure to aerosols. Bifocal prisms were used for the examination of infants. This 
helped examine infants on the mother’s lap, maintaining a safe distance. The indirect ophthalmoscope was covered 
with cling wrap or plastic sheep to prevent surface transmission. Also, it prevented aerosol exposure generated by 
children while examining them while lying down or in a difficult position. These have been depicted in Figure 1. 
Nayak et al designed a cost-effective virus containment box for retinopathy of prematurity screening and laser.71 The 

Figure 1 (a)Image depicting intravenous plastic tubing piece used on the ear loops of the mask (white arrowhead) for pediatric patients. (b) Image depicting modified 
refraction cubical with an acrylic sheet (white arrowhead) allowing safe examination by the refractions. (c) Image of the Safe Slit lamp Shield (SSS) of size 67.30×44.45 cm 
with inverted U-shaped cuts at the bottom (white arrowhead) installed on a slit lamp for facilitating examination. (d) Image depicting Pediatric Ophthalmologist safely 
examining the child with the help of prism glasses (Lazy eyeglasses){white arrowhead}. 
Notes: Reproduced from Kaur K; Kannusamy V; Gurnani B. Incremental innovations in pediatric ophthalmology department during the COVID-19 pandemic: An experience 
from a tertiary eye care hospital. Indian Journal of Ophthalmology. 2021;69(4):1000–1001. Creative Commons.70
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authors suggested that there is always a risk of aerosol transmission while examining children and unsedated 
neonates. The virus containment box was prepared from transparent acrylic material, had four walls and a roof, 
and the floor was open to accommodate the infant. The box has two types of opening, one for passing hands while 
examining the baby and another smaller one to allow passage of oxygen tubing when needed. The advantages of this 
box are that it is cost-effective, can be assembled locally with the help of craftsmen, and the baby can be examined 
easily inside the box.

Teleophthalmology during the COVID-19 pandemic played a crucial role in redefining the scope of eye care 
delivery to children.72 Pediatric teleophthalmology care was subdivided into three major subdivisions: video 
visits, telephonic consultation, and short message service or email.73 The audio and video telecommunication was 
provided through Health Insurance Portability and Accountability Act (HIPAA) compliant platforms, such as 
Zoom, Vsee, Doxyme Pro, Facetime, Facebook, WhatsApp, and Google Hangouts.74 These platforms facilitate 
didactic communication but are relatively less secure and limited by the type of device used for communication, 
as some devices may not support video consultation. The role of teleophthalmology in pediatric screening can be 
better defined in the form of a telehealth visit cycle.75 This includes patient scheduling, history and demographic 
details, ocular examination, investigation, and intervention needs. Ophthalmologists play a crucial role in triage; 
meticulous planning and consideration are required to schedule an objective assessment. Visual acuity assessment 
at home, general ocular inspection, corneal reflex, strabismus screening, and gross oculoplastic and posterior 
segment (ROP) examination can be performed through telemedicine screening. It should be remembered that 
teleophthalmology can also invite several medicolegal issues due to patient confidentiality, data transmission 
through electronic media platforms, and cybersecurity concerns.19 Table 1 74,76–81 highlights the summary of 
recently published literature on digital eye strain during COVID-19.

Future Measures to Mitigate the Negative Impact of COVID-19 on 
Pediatric Ophthalmology
The COVID-19 pandemic drastically impacted pediatric ophthalmology services across the globe.82 In the future, 
ophthalmologists, optometrists, and the support staff must remain proactive in dealing with such a pandemic 
emergency.

Adaptations During COVID-19
The COVID-19 pandemic gave big learning lessons in the form of social distancing, limited capacity seating in 
the outpatient department, hand sanitization, regular and mandatory use of personnel protective equipment, 
frequent sanitization and cleaning of instruments and equipment, and mass vaccination to protect against the 
deadly virus.83 We have proposed safe flow of pediatric patients in the outpatient department that can be 
replicated in any such pandemics in future, as shown in Figure 2. In the future, these changes can be replicated 
in case of a similar emergency. The other innovation was the setup of virtual ophthalmic clinics, teleophthal-
mology, virtual clinical consultations, rescheduling elective surgeries, weekend clinics, and waiting list 
validation.84

Role of Teleophthalmology
Teleophthalmology-assisted triage was found to be crucial in reducing the base hospital’s patient load and 
minimizing the transmission risk.85 The pandemic shook many lives, and many families suffered as we lost 
many front-line workers and colleagues. Hence, all pediatric ophthalmologists should be mentally prepared for 
a similar emergency in the future. During the pandemic, there was disproportionate staff reduction, many lost 
employments, and many felt unemployed.86 Therefore, it is imperative for the policy makers to implement 
effective strategies to support healthcare professionals who have selflessly committed themselves to saving lives. 
During unpredictable events like the COVID-19 pandemic, with an increasing number of patients waiting for 
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Table 1 Summary of Recently Published Literature on Digital Eye Strain During COVID-19

S. No Authors Title Aim Methodology Results Conclusion

1 Neena R et al.80 Oman 

J Ophthalmol. 2023 

Feb 21;16(1):45–50.

Impact of online classes on 

eye health of children and 

young adults in setting of 

COVID-19 pandemic: 

A hospital-based survey

To assess the effects of virtual 

learning on the eye health of 

children and young adults amid 

the COVID-19 crisis.

Observational, questionnaire-based Out of 496 patients, most were aged 5– 

10 years. 84.7% took online classes for 

less than 4 hours, 95.6% used gadgets 

post-class, and 28.6% for over 2 hours 

daily. 50.8% experienced DES, with 

headaches or eye aches being the top 

symptom (30.8%).

Excessive screen use, suboptimal 

lighting conditions, and prolonged 

close-up viewing can contribute to 

DES and exacerbate or introduce 

refractive issues and squint.

2 Wadhwani M et al.81 

J Family Med Prim Care. 

2022;11(9):5387–5392.

Online survey to assess 

computer vision syndrome in 

children due to excessive 

screen exposure during the 

COVID-19 pandemic 

lockdown.

To assess the frequency of CVS 

symptoms in children, including 

blurred vision, headaches, and 

teary eyes, resulting from 

extended screen use during the 

COVID-19 lockdown.

Non-randomised questionnaire based 

survey. Inclusion criteria- Parents of 

children 6 to 16 years attending 

regular school.

145 parents took part. A notable link 

was observed between activity count 

and CVS symptoms (r=0.15, P=0.036). 

The most frequent symptom was 

headache, then eye pain and scratchy, 

watery eyes.

Lockdown from COVID-19 has led 

to increased myopia, dry eyes, and 

eye health issues in school children 

due to reduced outdoor activities 

and more screen time.

3 Pavel IA et al.82 Rom 

J Ophthalmol. 

2022;66(3):257–264. 

doi:10.22336/ 

rjo.2022.48

Ocular and musculoskeletal 

changes in the pediatric 

population using gadgets. 

Examination of eye and skeletal 

alterations due to the use of 

digital screen electronic devices 

like smartphones, laptops, and 

tablets.

Prospective observational study of 35 

participants aged 6 to 17 years. A set 

of 14 questions on digital devices 

usage symptoms were recorded.

The average age was 11.29 years with 

a standard deviation of 3.54. Dry eye 

syndrome appeared in 9.1% of patients 

with accommodative issues and 18.2% of 

amblyopes. Smartphones were the 

predominant device used (77.1%). Boys 

(54%) typically used electronic devices 

for over 5 hours, while 54.5% of girls 

used them for 3–5 hours. The most 

frequent musculoskeletal complaints 

were neck, shoulder, and back pain.

Extended use of digital devices can 

worsens eye symptoms and affect 

musculoskeletal health.

4 Mohan A et al.83 Indian 

J Ophthalmol. 

2022;70(1):241–245. 

doi:10.4103/ijo. 

IJO_1721_21

Impact of online classes and 

home confinement on myopia 

progression in children during 

COVID-19 pandemic: Digital 

eye strain among kids (DESK) 

study 4.

This research aimed to evaluate 

the progression rate of myopia 

before and during the COVID- 

19 pandemic and to identify the 

contributing factors to 

accelerated progression.

Children with myopia of spherical 

equivalence ≤ −0.5 D with at least 

two prior documented refractions 6 

months and 1 year before were 

included. Annual progression rate 

before and during COVID-19 was 

calculated. 

During COVID-19, 133 children (266 

eyes) aged 6–18 years showed a mean 

annual myopia progression of 0.90D, 

compared to 0.25D pre-COVID. 45.9% 

had a progression of ≥1 D during the 

pandemic, compared to 10.5% before. 

Rapid progression pre-COVID (P = 

0.002) and sun exposure <1 h/day (P < 

0.00001) were key risk factors for 

rapid myopia progression.

Provide kids with outdoor activities 

that maintain social distance to 

reduce myopia progression through 

sun exposure.
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5 Mohan A et al.84 

Strabismus. 

2021;29(3):163–167. 

doi:10.1080/ 

09273972.2021.1948072

Series of cases of acute 

acquired comitant esotropia in 

children associated with 

excessive online classes on 

smartphone during COVID-19 

pandemic; digital eye strain 

among kids (DESK)  

study-3. 

The DESK-3 study examined 

cases of acute acquired comitant 

esotropia (AACE) in children 

from online classes during the 

COVID-19 pandemic

Children aged 6–18 years with recent 

onset esotropia < 1-month duration 

without any similar history in past 

were evaluated.

Eight children, mean age 12.5 ± 4.2 

years were included. All eight were 

males. All used smartphones for online 

classes with mean duration of 4.6 

hours/ day, with average screen size 5.5 

inches. Seven children experienced 

horizontal diplopia. Neurological 

examination was normal.

Prolonged near work during smart 

phone use for e-learning might lead 

to the development of AACE in 

children.

6 Mohan A et al.85 Indian 

J Ophthalmol. 

2021;69(1):140–144. 

doi:10.4103/ijo. 

IJO_2535_20

Prevalence and risk factor 

assessment of digital eye strain 

among children using online 

e-learning during the COVID- 

19 pandemic: Digital eye strain 

among kids (DESK study-1). 

This study sought to assess the 

prevalence, frequency of 

symptoms, and risk factors 

linked to digital eye strain (DES) 

in children participating in online 

classes amid the COVID-19 

pandemic.

Online electronic survey 217 parents responded to 

questionnaire. Mean age of children was 

13 ± 2.45 years. Mean duration of 

digital device used during COVID era 

was 3.9 ± 1.9 h which is more than pre 

COVID era (1.9 ± 1.1 h, P = <0.0001). 

36.9% (n = 80) were using digital 

devices >5 h in COVID era. Most 

common digital device used were 

smartphones (n = 134, 61.7%). 

Prevalence of DES was 50.23%. Most 

common symptoms were itching and 

headache (53.9%).

During the COVID era, there’s been 

a rise in cases of DES among 

children. Parents need to be mindful 

of the time spent, the kind of digital 

devices used, and the viewing 

distance to prevent DES in their 

children.

7 Jakhar F et al.86 Indian 

J Ophthalmol. 

2023;71(4):1472–1477. 

doi:10.4103/IJO. 

IJO_2760_22

Dry eye symptoms and digital 

eyestrain - Emerging 

epidemics among university 

students due to online 

curriculum amid the COVID- 

19 pandemic. A cross- 

sectional study. 

The study examined the impact 

of online curricula on students’ 

ocular health, specifically the 

rising trends in dry eye disease 

and digital eyestrain symptoms.

Cross-sectional survey among 

university students using pre-validated 

structured questionnaire

The average age of participants was 

23.33 ± 4.604 years. 97.9% reported at 

least three DES symptoms. 88.1% had 

screen time exceeding 4 hours daily. 

The top symptoms were headache 

(69.9%), neck pain (65.3%), tearing 

(44.6%), eye pain (40.9%), and eye 

burning (40.1%).

During the COVID-19 pandemic, 

online classes led to a significant rise 

in dry eye and digital eyestrain 

symptoms among students. 

Preventive measures are essential.
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treatment, clinicians and ophthalmic services worldwide need to be agile in their response. Insights gained from 
previous pandemic surges will be crucial in delivering safe, efficient, and effective eye care to patients.87

Conclusion
During the COVID-19 outbreak, while direct correlations between pediatric ophthalmology and the virus’s pathophy-
siology were limited, eye-related symptoms, especially in conjunctivitis cases, sometimes emerged as a manifestation of 
the virus in children. Additionally, the outbreak prompted changes in clinical practice, with a shift towards telemedicine 
and prioritizing essential eye surgeries to limit disease spread. However, the most significant impact was indirect. 
Shutdowns and altered medical practices during the pandemic disrupted routine eye screenings and treatments for 
children, potentially leading to delayed diagnoses and interventions, underscoring the intricate relationship between 
specialized medical fields and global health crises. While we successfully addressed the pandemic using available 
resources and innovative strategies, there remains room for improvement in managing future pandemics and ensuring 
optimal eye care for children.

Disclosure
The authors report no conflicts of interest in this work.

Figure 2 Flowchart depicting the safe flow of pediatric patients in the outpatient department during the pandemic.
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