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Abstract  Review Article 
 

Introduction: The coronavirus disease 2019 pandemic has caused a hasty global transition to virtual schooling and 

excessive screen time among children. Aim: The goal is to summarize the influence of virtual studying on the visual 

health of school-age children along with some practical safeguards. Methodology: We collected and presented research 

on four domains that prolonged near work and digital device usage affects. They are; refractive error most notably the 

incidence and progression of myopia, ocular surface and asthenopic symptoms (dryness, irritation, headache, eye strain), 

convergence insufficiency, accommodation accommodative insufficiency and spasm. Results: The incidence of myopic 

shift and symptoms of eye-strain, dryness, and diplopia were seen to worsen amongst the students during the lockdown. 

Their disruptions in convergence and accommodative functions were also seen to show declines. These effects were 

most noticeable when their virtual schedules matched their pre-pandemic schedules and they were required to attend 

constantly, continuously and synchronously. Risk seemed to be linked to the dose and able to be changed by different 

factors in our environment and how we act. Conclusions: The pandemic-related increase in online learning appears to 

have added burden of visual complaints and complaints, and may have adverse effects on the academic performance and 

quality of life among children. Schools and families can take steps that involve 20-20-20 breaks, ergonomics, bigger 

displays, limiting near-work blocks, outdoor time and more. Educators and policymakers should evaluate hybrid models 

in matters that involve access and well-being. Future research should standardize screen time, viewing distance, and 

outdoor hours’ exposure measures, include longitudinal designs with cycloplegic refraction, and test multicomponent 

school interventions to prevent myopia progression and visual fatigue in digitally intensive learning settings. 
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1. INTRODUCTION 
The widespread adoption of virtual learning in 

schools creates a unique intersection with visual health 

[1]. Most academic programs transitioned to fully online 

or hybrid formats during the COVID-19 pandemic, 

raising concerns about the potential impact on children’s 

vision [1]. Educators developed various platforms for 

remote instruction, combining synchronous and 

asynchronous formats to deliver the curriculum [1]. 

Many school systems implemented online learning 

schedules that paralleled regular in-person routines, with 

students attending classes in real time throughout the day 

[2]. Even as in-person instruction resumed, some virtual 

elements remained in many systems. The pivot to online 

instruction generated widespread apprehension that 

extensive screen time could adversely affect children’s 

visual health [3].  

 

Concerns about children’s visual health are 

particularly salient because the global prevalence of 

myopia has increased dramatically during the pandemic, 

straining already insufficient eye-care resources [4]. 

Children’s visual health is also critical for their overall 

health, learning, and development [4]. Research on 

visual health during digital instruction highlights the 

significance of the learning context [5]. Even before the 

pandemic, screens were already the predominant near-

reading device in children’s lives, with many children 

using screens as their primary means of educational 

access [6]. The shift to digital learning accelerated the 

rate at which educational content assumed 
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predominantly digital formats [7]. Children who are not 

yet symptomatic, particularly early readers, often receive 

minimal assessment of vision and may not benefit from 

informal screenings in digital itineraries [8]. Changes in 

digital instructional platforms frequently alter screen-use 

practices; understanding which elements consistently 

influence children’s visual health remains an important 

factor informing the design of digital instruction [9].  

 

Visual health encompasses a range of factors 

related to the optimal functioning of the visual system 

[10]. Recognizing the lexicon surrounding visual health, 

this study adopts the following definitions [10]. Digital 

eye strain is used synonymously with computer vision 

syndrome and includes ocular discomfort caused by 

prolonged near-visual work on screens, the usage of 

digital devices, and near-work activities [11]. 

Accommodative amplitude refers to the ability to change 

the eye’s optical power by elongating or shortening the 

eye’s focus [12]. Accommodation is considered 

decreased or inadequate when children can focus only at 

the classroom or board distance, given the extensive 

near-work demands associated with reading [13]. 

Convergence is defined as the inward movement of both 

eyes toward each other as they focus on an observed 

object, and a reduction in convergence limits the 

maximum amount of inward eye movement expected to 

be still comfortable [14]. When available findings 

indicate differences between younger and older students, 

the term “school-age children” is utilized [15].  

 

2. Background on virtual learning in schools 

The transition to virtual learning during the 

pandemic provided educational continuity but raised 

health concerns [16]. Digital screens were already 

prevalent in schools; children under 18 spent 4.5 hours 

daily during class and 3.5 hours during non-class hours 

[17]. Emerging evidence indicated that remote learning 

affects visual health, and schools in remote and hybrid 

contexts needed the information [18]. The combination 

of near-vision and screen-time increases would 

particularly strain accommodations [19].  

 

Visual health encompasses refractive status and 

the physiological demand of accommodation, 

convergence, and binocular vision [20]. Children’s 

visual systems continue to develop throughout 

childhood; school-age children acquire the ability to 

sustain accommodation, converge while fixating, and 

maintain convergence during prolonged near tasks [20].  

These skills, essential for classroom learning, can 

deteriorate without careful attention [21]. Prolonged 

near-work tasks on digital screens—common in virtual 

settings—risk visual fatigue and discomfort [22]. 

Furthermore, business and recreational screen time often 

add to exposure; near-work-and-screen-related habits 

established at this stage may persist into adulthood [23].  

 

The recognition of computer vision syndrome 

(CVS) as a public-health issue has led the World Health 

Organization to declare that digital screen use generates 

common visual-health symptoms [24]. Current 

definitions cluster under the broader umbrella of visual 

health, which can be affected both by specific screen-use 

characteristics and by the learning environment 

accompanying the use of screens outside of class [25].  

 

2.1. Rationale for focusing on visual health 

Health considerations are crucial in evaluating 

virtual education and distance learning. Visual health is 

particularly relevant because school-age children are 

extensively involved with electronic devices, both during 

and after school hours [26]. Infectious diseases and 

health-related problems significantly affect children's 

learning capabilities and socioeconomic progress [27]. 

Although learning-related environmental factors are also 

essential, a focus on visual health offers the benefit of 

prioritizing potential short- and long-term effects of 

virtual learning on children's well-being [28]. During the 

COVID-19 pandemic, virtual learning shifted from 

touchscreen devices to conventional computers, thereby 

increasing demand for a safe, health-conscious, yet 

effective approach to schooling [29]. Digital devices are 

commonly used for education, entertainment, and 

socializing, thus serving an integral role in children's 

lives [30].  

 

Visual health comprises a broad range of eye-

related issues, such as ametropia, visual discomfort, and 

the ability to use visual information (holistic) [31]. The 

focus herein is on visual comfort and visual strain 

(specific) [31]. Visual discomfort includes the sensation 

of tiredness, heaviness, blurred vision, headache, 

irritation, stinging, and distraction (discomfort 

symptoms) [32]. Visual strain refers to the inability to 

comfortably use visual information and includes the 

same symptoms as visual discomfort [33]. Continued 

exposure to these symptoms necessitates concern [34]. 

Binocular vision includes convergence and divergence to 

maintain a single image with both eyes [35]. Digital 

books and web-based learning platforms engaged in 

reading and diagram construction—the core of 

education—exhibit characteristics suited to children's 

visual preferences for distance learning [35].  

 

Virtual learning—an approach to education that 

uses digital technology, such as computers, tablets, and 

mobile phones, to access instructional content 

remotely—has been widely adopted by school systems 

globally, including Hong Kong, mainland China, 

Taiwan, Singapore, the United States, and the United 

Kingdom. During lessons, either traditional education 

took place in classrooms while digital education 

occurred outside or vice versa. In straightforward 

scenarios, virtual learning connects all students and 

teachers simultaneously on dedicated platforms [36]. In 

complicated scenarios, virtual learning is implemented 

by direct teaching. Certain locations provide one-to-

three-hour sessions on online platforms such as Zoom, 

Microsoft Teams, or Google Meet that directly teach 
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adapted syllabuses, represent the first stage of virtual 

learning, or constitute online classes [37].  

 

2.2. Research questions and definitions 

Virtual learning for school-age children creates 

a number of pressing health issues, particularly related to 

vision [23]. Digital devices produce large amounts of 

blue light that can be harmful to a growing visual system 

[38]. Virtual learning often requires extended use of 

devices, which leads to widely reported symptoms of 

digital eye strain including headaches, blurred vision, 

irritation, and dryness [39]. Such symptoms are of great 

concern because the visual system undergoes 

considerable development during the school-age years 

[40]. Symptoms originating from virtual learning may 

impede cognitive development and academic 

performance [41].  

 

The overarching goal of this study is to clarify 

the impact of extended digital device use associated with 

virtual learning on visual health [40]. Exactly how virtual 

learning affects visual health remains unclear, but four 

specific research questions help to structure the inquiry:  

• How do changes in refractive status—

specifically, progression of myopia—

accompany virtual learning? [42]. 

 

The following definitions are relevant to the 

inquiry: Visual health is defined as health and 

functioning associated with the visual system [23]. 

Digital eye strain (DES) describes a group of physical 

symptoms, including headaches, blurred vision, dry eyes, 

and eye irritability, linked to prolonged exposure to 

digital devices [43]. Accommodation refers to the eye's 

ability to focus on objects at varying distances [44]. 

Convergence describes the inward turning of the eyes 

toward each other while fixating on a near object [45].  

 

3. Overview of Visual Health and Digital Screen Use 

The visual system in children changes gradually 

yet profoundly from birth through the ninth year, at 

which point it approaches adult visual function  [46]. 

Children typically exhibit slower developmental 

progress in terms of spatial resolution, color, contrast, 

temporal resolution, and half-angle field, each of which 

appears to reach adult maturity around age 6 or older 

[47]. In addition, the remarkable initial growth in visual 

skills is also tempered by a decrease in the percentage of 

this potential gain [48]. The operations of 

accommodation, vergence, and binocular vision are 

intimately linked and undergo important enhancements 

during the first two years [49]. Accommodative 

development continues up to three years and serves as a 

“teaching function” that helps to coincide further 

advanced vergence and binocular maturation; at this 

stage, accommodation can be frequently controlled 

separately from other parameters [50]. A gradual 

increase of divergence provisioned for far vision is still 

an important accessory learning process beyond four 

years [51].  

 

The ocular muscles in a child perform basic 

functions at birth and undergo an elongation growth 

pattern quite similar to that of the general body; a 

proportion exceeding a typical template is not yet 

determined [52]. The period of maturity appears to take 

place around six years, while the surrounding anatomical 

components, such as orbit and globe, arrive at adult 

configuration at an even earlier stage [53]. However, 

stage preferences of ocular muscle alignment and 

operations persist during years six to ten, and ocular 

rotation remains a factor to bind even after eyeglasses 

prescription; approximately three-quarters of subjects 

still lead with such accommodation and divergence 

characteristics [54]. Weakness in the development of 

ocular preferences in alignment parameters is therefore 

postulated with respect to vocation and screen exposure 

[55]. Data on accommodative response and binocular 

vision among schoolchildren nationwide clearly 

document a strong proclivity toward frequent far vision 

[56].  

 

The use of near-visual display devices (NDDs) 

has increased markedly, especially among school-age 

children, over the past decade with the rise of a digital 

lifestyle that has changed the nature of daily human 

activity and provides convenience [1]. Although the 

process of visual development is normal, their ocular 

health is declining [57]. A cross-sectional study 

conducted among the general population of Iraq 

investigated the use of NDDs and their effects on the 

eyes and general health of the population. NDDs are 

continuously utilized indoor, from the beginning to the 

end of a lesson, and longer than the recommended 

duration [58]. Students display more blurred vision and 

higher levels of eye strain than other age categories [59]. 

The onset of ocular symptoms develops earlier in life, the 

use of NDDs is frequently prolonged and even 

continuous in digital classes, and being unaware of such 

digital health problems are major issues of concern [60].  

 

3.1. Anatomy and function of the visual system in 

children 

The visual system enables perception and 

interpretation of the environment [61]. It operates 

through a network of anatomical components, neural 

targets, and specialized functions [62]. The visual system 

develops continuously throughout childhood, with 

structural changes in the eyes and facial features [63]. 

Children undergo various stages of visual development, 

predominantly in the first six years of life [63]. 

Disruption of these stages may lead to permanent visual 

impairment [64]. Certain parameters, such as 

accommodation, convergence, and binocular vision, 

indicate the quality of school-age children’s visual health 

[65]. These measurements show 33% of children with 

visual fine-motor difficulty had visual-offending 

conditions compared to only 7% of those without such 

difficulty [61].  
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Visual symptoms associated with prolonged 

near work include headaches, blurred vision, eye strain, 

fatigue, decreased concentration, and disrupted sleep 

[23]. Vision symptoms from prolonged near work 

indicates a need for vision assessment [66]. Adjusting 

reading distance, monitor size, seating height, and 

lighting conditions at home significantly improves 

symptoms of grade five children [67]. A visual-health 

policy promoting screening, regular checks, and less near 

work is essential [68]. Distance learning aligns well with 

children’s reading preferences, offering another avenue 

worth considering [69]. As more children acquire visual 

or visual-offending fine-motor skills and spend long 

hours on screens, deteriorating visual health due to 

online learning warrants detailed survey [70]. A study 

among 312 visually-offending and visually-well fine-

motor skill children revealed similar COVID-19 visual 

deterioration regardless of online or in-person school 

[67]. Since virtual learning remains the mainstream 

educational form, better understanding of related visual 

factors becomes imperative [71].  

 

3.2. Common visual symptoms associated with screen 

time 

Despite the widespread adoption of virtual 

learning as a response to the pandemic, the emergence of 

the new Omicron variant together with a global drive 

towards “living with Covid-19” might create urgency to 

resume in-person schooling [72]. Even though the 

epidemiological situation still merits caution in many 

school systems worldwide, a trend towards a fuller return 

or hybrid model cannot be excluded [73]. Internationally, 

the popularity of digital platforms such as Zoom has 

accelerated the shift to remote online lessons [74]. 

Elementary, primary, and high school students 

participating in the virtual learning programmes typically 

find that their schedules comprise two daily blocks of 

approximately 2 hours online instruction interspersed 

with a midday interval of around 1 hour, which contrasts 

with the earlier experience of continuous classes lasting 

up to about 90 minutes [20]. With in-person schooling 

becoming more challenging, the engagement of students 

with screens for prolonged periods raises concerns for 

their health [1]. Visual health represents a key aspect of 

the overall wellbeing of school-age children—from 

infancy and throughout their formative years—yet 

remains neglected in discussions on extended screen 

time viewed through the lens of learning efficiency and 

educational quality [75]. Addressing this gap requires a 

focus on the epidemiology of visual health and the 

opportunity to identify and manage emerging issues 

sufficiently early via a combination of school-centred 

initiatives and appropriate support from families and eye 

professionals [76].  

 

3.3. Factors influencing visual strain (ergonomics, 

contrast, glare) 

Physical factors influencing visual strain among 

school-age students include workstation ergonomics, 

ambient lighting, and display device attributes  [77]. 

Studies have shown that correct furniture arrangement, 

screen position, room brightness, flicker frequency, font 

size, and text alignment help reduce symptoms such as 

eye discomfort, tiredness, headaches, and blurred vision 

[77]. Adjusting intraocular accommodation, preventing 

excessive convergence, and controlling glare also 

contribute positively to visual health while using digital 

devices [78].  

 

4. Evidence on Visual Outcomes in Virtual Learning 

Adverse visual effects are documented among 

children learning with digital devices, and such 

complaints often intensify during school hours [1]. 

Myopia, especially concerning during formative years, 

appears more likely to develop among children engaged 

for multiple hours in online education  [79]. 

Accommodation difficulties, elevated refractive and 

ocular-surface stress, and headaches are widely reported 

(20). Given virtual learning’s accelerated integration into 

curricula worldwide, it is critical to assess the alignment 

of these adverse visual conditions, class structure, and 

pedagogic-technological modes of delivery specific to 

children [80].  

 

Myopia’s escalating, global rise continues to 

cause worldwide concern, with children showing 

significantly increased risks associated with prolonged 

digital-screen viewing [81]. Within a period of eleven 

months, the aggregated data from one location showed 

myopia incidence han dramatically escalated from seven 

to almost ninety-two percent among six- to fourteen-

year-olds — paralleling the rapid global increase of 

myopia from the 1930s to early 2000s among Japan’s 

population [82].  

 

4.1. Refractive changes and accommodative demand 

Myopia has increased at an unprecedented rate 

[83]. In China, for example, the prevalence of myopia in 

school-age children more than doubled following school 

closures during the COVID-19 pandemic, rising from 

38.5% before to 81.0% afterward [79]. Even early 

childhood myopia began to spike during that time [79]. 

The urgent need to investigate how to mitigate these risks 

in educational settings has highlighted the importance of 

understanding the impact of digital learning on visual 

health in children. When technology is integrated into 

teaching, schools can offer educational resources and 

digital learning experiences to students during distance 

education [84]. This development is especially relevant 

for the student population engaged in online learning [5].  

 

Adjustment of the accommodation system 

generally occurs according to the needs of the visual 

target [85]. Therefore, distance learning materials with 

an extended duration consist of prolonged near-vision 

viewing [86]. Consequently, students engage primarily 

in viewing materials which aggravate the strain of the 

accommodation system [87]. Under natural visual 

conditions, it is common for students to switch from 

near-vision work to distance viewing on the blackboard 
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repeatedly [88]. In digital learning, the duration of near-

vision viewing while targeting the screens at a short 

distance increase, leading to reduced cycling of far-and-

near vision [89]. The extended continuous near-vision 

task, especially when the visual displays are set at a 

closer distance, easily produces symptoms of near-

vision-related visual fatigue 85.  

 

4.2. Convergence, binocular vision, and preferences 

for distance learning 

During online e-learning, difficulties in 

maintaining binocular vision alignment due to 

convergence insufficiency may coexist with other 

refractive or accommodative challenges [90]. Virtual 

learning fits well with remote lectures involving short 

text passages, where screen use extends beyond 40 cm 

and mimics distance vision [79].  Consequently, many 

students exhibit a preference for distance-learning 

courses despite alternative subjects being offered in-

person [91].  

 

Convergence insufficiency hampers the ability 

to sustain binocular fusion on near objects, leading to 

symptoms like time-consuming text reading, headaches, 

blurred vision, double vision, and increased fatigue when 

engaged in activities requiring convergence, particularly 

with digital screens [92]. The prevalence of convergence 

insufficiency is significantly correlated with prolonged 

near-screen use among school-age children [92].  

 

5. Risk and Protective Factors 

     As digital technologies play a dominant role 

in learning, professional and social communication, 

scientific investigations, and private life, concern has 

been raised regarding their impact on children's visual 

health [20]. Screen time has increased in the aftermath of 

the COVID-19 pandemic due to a restriction of activities 

outside the home, accompanying the shift in school 

systems to remote formats [93]. Virtual learning, adopted 

by a large number of educational institutions together 

with the increased use of electronic devices (e.g., 

computers, laptops, tablets, and mobile devices), raises a 

number of questions regarding its effects on students’ 

visual health [18]. Children undergoing deep learning 

activities in front of screens are concerned about visual 

symptoms after an extended period of time  [1]. Such 

symptoms are age-specific manifestations that may also 

reflect serious vision conditions [94]. In view of practical 

implications for the well-being of school-age children 

engaged in virtual learning, this section discusses risk 

and protective factors related to visual health [95].  

 

The time spent looking at screens is substantial, 

constituting 79–91% of a student’s day in virtual learning 

[96]. Following the 20–20–20 rule or similar principles 

and implementing breaks during lessons can reduce the 

likelihood of developing visual discomfort [97]. 

Recommended viewing distances are between 30 cm and 

60 cm, while the screen should be placed close to the 

height of the eye and at an angle of 10°–20° in relation 

to the horizontal [98]. Glare and brightness of the room 

should be considered as they can lead to discomfort; the 

interior should be brighter than the screen or the same 

level of brightness, and half of the room should be filled 

with light in classrooms [99]. Regarding the color 

temperature of the electronic device, a warm setting is 

preferable; other instruments—such as blue-filter 

glasses, blue-light blocking devices, blue blocker 

applications, and film coatings—have not been proven to 

filter blue light during the use of displays [100].  

 

6. Assessment and Monitoring in School Settings 

The systematic assessment and monitoring of 

visual health in school settings is essential for the early 

identification of emerging symptoms and concerns [72]. 

Multiple efficient methods are available for screening or 

flagging potential issues in both remote and in-person 

learning environments [101]. Effective options include 

easily administered vision checks and surveys, together 

with simple observation of online platform usage [102]. 

Educators serve crucial roles in conducting preliminary 

screenings, tracking symptom development, and 

facilitating onward referrals to parents and eye care 

professionals, thereby supporting the wider effort to 

monitor visual health. Periodic whole-class checks can 

be particularly beneficial as they instruct students on the 

visual demands of new digital formats [103]. Telehealth 

services and software to record and upload data also offer 

valuable adjuncts to conventional monitoring practices 

[104].  

 

Screening for visual issues can be accomplished 

through various approaches suitable for different 

modalities [105]. In classrooms with limited or no access 

to ophthalmic instruments, time-efficient vision checks 

that permit the assessment of both distance and near 

vision remain possible when conducted solely with a 

projector or screen [106]. Supplementary surveys can 

gauge the presence, recurrence, and severity of school-

related symptoms such as blurred vision, headaches, or 

eye strain [107]. Informal assignments can likewise serve 

as indirect indicators: for example, access to recorded 

materials or exam preparation conducted instead of class 

attendance may hint at challenges connected to online 

learning [108]. In remote settings, conveying the 

overarching aim of detailed observation speeds up 

adaptation to more formal approaches [79].  

 

6.1. Methods for screening visual issues in remote and 

in-person contexts 

The method of screening for children’s vision 

issues consists of several options based on commonly 

used and effective principles [20]. Vision checks can be 

quickly performed at any time or location by using quick 

and practical vision checks, online questionnaires and 

surveys assessing children's vision-related symptoms 

administered to students and their families during class, 

and the field of vision analysis often integrated with 

lesson plans and a system of projection that does not 

compromise pedagogical objectives and constraints 
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[109]. The participation in surveys to identify the extent 

of vision-related symptoms is possible to enhance 

visibility of the issue among parents, teachers, and health 

professionals in direct correspondence with the 

government's “Can I See Clearly” kids’ public health 

initiative, which aims to provide children access to 

information and assistance for their vision-health needs 

and is awarded through an educational program for the 

projected activities [110]. These rapid screening methods 

are sufficient and convenient for the needs of classrooms 

engaged in digital learning [20].  

 

The individual roles of educators, families, and 

eye-care professionals concerning children's vision are 

distinct and can take place simultaneously without 

interference or duplication [111]. Teachers are to be 

observant, not only regarding children's learning and 

class participation but also their general behaviour 

during classroom activity and when engaging in any 

digital activity inside or outside the classroom [112]. 

Following observation and if symptoms are suspected, 

teachers are invited to schedule a follow-up with 

children’s families and to share the awareness of 

children's vision-related issues counting both on 

protection of children's learning and the long-term 

achievements of completion and rewards of education 

[113]. Parents and families are expected to consult 

children's vision-health concerns and challenges and to 

assist in arranging the clinical follow-up with eye-care 

specialists if required [114]. Eye-care specialists are 

invited to discuss any vision-health matters and regular 

check-ups are encouraged to be arranged at routine 

intervals irrespective or independent of any deterioration 

or impediment in the perception of vision [79].  

 

6.2. Role of educators, parents, and eye care 

professionals 

During virtual learning, collaboration among 

educators, parents, and eye care professionals can reduce 

the visual health risks faced by school-age children 

[115]. Outside the classroom, parents and guardians are 

the first to see pupils' traces of visual discomfort [111]. 

They can share their impressions or any notices from 

their children with educators, who can then widen the 

monitoring net by gathering insights from other adults 

who interact with those pupils [116]. Educational 

inspectors can lend their expertise to notice aspects such 

as writing or drawing habits that may signal early 

evocation at screening points [72]. This information can 

be decisive in determining the exact type of exploration 

required, narrowing down from the multifaceted nature 

of vision-related complaints [20].  

 

Family-influenced habits and routines are 

crucial contributors to the practice of visual hygiene and 

the development of comfortable and appropriate visual 

experiences [117]. Such child-centred participation can 

be instrumental in helping to establish both widespread 

knowledge and personal awareness of what can be done 

to keep vision healthy and thereby counteract any 

negative effects that prolonged screen time consistently 

exerts [27].  

 

6.3. Technology-assisted monitoring tools 

To address the growing concern for children’s 

ocular health due to increased screen time, several 

screening and monitoring methods can assist educators, 

parents, and eye care professionals in identifying at-risk 

individuals and enabling timely intervention [118].  

 

Educators, parents, and eye care professionals 

can work together to ensure comprehensive monitoring 

of visual health [115]. Teachers play a critical role in 

observing symptoms and promoting proactive measures; 

parent engagement in monitoring and screening at home 

can further bolster these efforts; and eye care 

professionals serve as the key contact for guidance, 

detailed examinations, and clinical interventions [112].  

 

7. CONCLUSION 
The findings suggest that virtual learning 

introduces multiple risk factors for school-age children's 

visual health [119]. In particular, evidence indicates that 

prolonged screen time and limited opportunities for 

distant viewing can increase the likelihood of myopia 

progression and exacerbate common visual symptoms 

such as headaches, blurred vision, eye strain, and fatigue 

(79). Moreover, many students report a preference for 

asynchronous or blended remote learning modes that 

align with near-distance content presentation [120].  

 

To mitigate the increased visual health risks 

associated with virtual learning, schools, families, and 

policymakers can implement a range of actionable 

strategies [121]. Firstly, establishing comprehensive 

guidelines related to screen time duration, including 

session lengths and break intervals, can help reinforce 

healthy habits [122]. Secondly, ergonomic best practices 

pertaining to workstation setup and viewing distance 

contribute to visual comfort and overall efficacy [123]. 

Thirdly, promoting vision-friendly design principles in 

digital materials can alleviate strain during screen-based 

activities [124]. Finally, early assessment and monitoring 

of visual health allow for timely identification of 

emerging concerns that on-campus curricula may inhibit 

or delay [125].  
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