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ABSTRACT: The ubiquitous integration of digital devices in education, social interaction, and entertainment has 

led to unprecedented screen time among students globally. While offering numerous benefits, prolonged digital 

engagement, termed "digital overload," is increasingly recognized for its adverse physical health implications. This 

comprehensive review aims to synthesize current literature on the specific physical health consequences of digital 

overload in students, focusing on eyesight, musculoskeletal health (posture), and sleep quality. A systematic search 

of peer-reviewed literature was conducted across databases (e.g., PubMed, Scopus, Web of Science) using keywords 

related to digital overload, screen time, students, ocular health, posture, musculoskeletal pain, and sleep. The review 

found a significant prevalence of Digital Eye Strain (DES)/Computer Vision Syndrome (CVS), exacerbation of 

myopia progression, and dry eye symptoms among students due to digital overload. Additionally, increased incidence 

of neck and upper back pain ("text neck"), poor posture, and other musculoskeletal discomforts were reported. 

Disruption of circadian rhythms due to blue light exposure was also found to lead to delayed sleep onset, reduced 

sleep duration, fragmented sleep, and overall poor sleep quality. Digital overload poses a significant and multifaceted 

physical health challenge for the student population. Understanding these impacts is crucial for developing effective 

preventative strategies and interventions by individuals, parents, educators, and policymakers to mitigate the long-

term health consequences and foster healthier digital habits. By recognizing the physical toll of digital overload, we 

can work towards creating a healthier and more sustainable digital environment for students, promoting overall well-

being and academic success. 
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I. INTRODUCTION 
In contemporary educational settings, digital devices—smartphones, tablets, and laptops—have become virtually 

inseparable from the daily routines of students across all levels of schooling (Husna, & Dora, 2025). Their integration 

extends beyond simple communication, encompassing e-learning platforms, research tools, social networking, and a 

myriad of entertainment options. Recent surveys reveal that elementary school children in the United States now 

average more than four hours of screen exposure per day, while university students frequently exceed nine hours, 

often blending academic tasks with leisure activities on the same device (Ahmad, 2024; Hemal et al., 2024). This 

ubiquity has prompted scholars to distinguish “digital overload” from ordinary screen use. Digital overload refers to 

excessive, continuous, or poorly managed engagement with digital media, characterized by prolonged exposure 

without adequate breaks, multitasking across multiple screens, and an inability to self-regulate usage (Mazumdar, 

2025). While digital tools can enrich learning experiences, the overload construct emphasizes the boundary where 

beneficial interaction turns detrimental, especially when it encroaches on physical well-being. 

The growing prevalence of digital overload has sparked concern among healthcare professionals, educators, and 

parents who observe an alarming rise in physical health complaints among students (Jarar & Salim, 2024). 

Historically, the narrative surrounding excessive device use has centered on cognitive and psychological sequelae 

such as stress, addiction, and fear of missing out (FOMO) (George et al., 2024). However, physical health 
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consequences—particularly those affecting ocular, musculoskeletal, and sleep domains—have received 

comparatively less attention, despite evidence suggesting they may compromise academic performance and overall 

quality of life. For instance, increased near work demands and reduced blink rates are linked to a surge in myopia 

incidence and digital eye strain symptoms, including dryness, irritation, and blurred vision. Simultaneously, prolonged 

sitting and forward head posture adopted during screen use have been associated with neck, shoulder, and lower back 

discomfort, as well as long-term postural deviations that may persist into adulthood (Goswami et al., 2024). Sleep 

disturbances represent another critical facet: exposure to blue light emissions from screens, especially during evening 

hours, disrupts circadian rhythms by suppressing melatonin production, resulting in delayed sleep onset, reduced total 

sleep time, and poorer sleep quality (Haghani et al., 2024). It is critical to note, however, that much of the anxiety 

surrounding blue light focuses on its hypothesized direct photochemical toxicity on the retina; this finding remains 

highly contentious, with many studies—often relying on animal models or high-intensity exposure—failing to 

replicate damage at the luminance levels typical of consumer electronics. This clear methodological split indicates 

that the primary established risk of screen-emitted blue light is endocrinological (circadian disruption), rather than 

retinal damage. These interconnected physical effects not only diminish students’ immediate well-being but also 

jeopardize cognitive functioning, concentration, and ultimately academic achievement (Anokha & Kachhi, 2025). 

Given the breadth of the issue, this review narrows its focus to three interrelated physical health outcomes—ocular 

health, musculoskeletal health, and sleep quality—within the student population ranging from elementary to 

university levels. By synthesizing current empirical findings, the review aims to illuminate how digital overload 

manifests across different age groups, highlight gaps in the literature, and propose evidence-based recommendations 

for stakeholders. The analysis begins with an examination of ocular consequences, exploring prevalence rates of 

digital eye strain and myopia progression in relation to screen duration and viewing habits. It then transitions to 

musculoskeletal implications, detailing postural adaptations, ergonomic risk factors, and the prevalence of neck and 

back pain among students engaged in prolonged device use. Finally, the review addresses sleep disruptions, evaluating 

the role of blue light exposure, bedtime device practices, and the cumulative impact on circadian health. Throughout, 

in-text citations will be retained to trace the scholarly foundation of each claim, ensuring that readers can locate the 

original sources for deeper investigation. By presenting a consolidated yet nuanced portrait of the physical toll exacted 

by digital overload, this review seeks to inform policy development, pedagogical strategies, and health promotion 

interventions that balance the undeniable benefits of digital learning with the imperative to safeguard student health. 

 

II. UNDERSTANDING DIGITAL OVERLOAD AND STUDENT DEMOGRAPHICS 
A. Operational Definition of Digital Overload 
Digital overload is best captured through a dual lens approach that combines measurable exposure with the lived 

experience of device-driven compulsion. 

 

Table 1: Quantitative and Quantitative Dimensions of Digital Overload 

Dimension Key Indicators Representative Sources 

Quantitative (a). Screen time volume – total hours per day (average 7–9 h 

for college students; 4–6 h for high schoolers) (Rideout 

& Robb, 2022).  

(b). Multi-device concurrency – simultaneous use of two or 

more screens (e.g., laptop + smartphone) (Liu et al., 

2021). 

National surveys (Pew Research Center, 

2023); device logging apps (e.g., 

RescueTime). 

Qualitative (a). Compulsive use – difficulty disengaging, reported 

“urge” to check notifications (Kim & Lee, 2020). 

(b). Functional impact – interference with daily routines, 

academic tasks, or interpersonal interactions (Huang et 

al., 2023). 

Self-report scales such as the Mobile Phone 

Problem Use Scale (MPPUS-10) (Bianchi & 

Phillips, 2021). 
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By triangulating these metrics, researchers can distinguish high frequency, purpose-driven usage (e.g., studying) from 

high frequency, purpose-ambiguous usage that signals overload (e.g., endless scrolling). The variability in thresholds 

(Table 2) underscores the need for context-specific assessment, acknowledging that the mere volume of use is less 

predictive than the compulsive quality and the functional impairment it causes. 

 

Table 2: Comparative Thresholds and Prevalence of Problematic Digital Use (Comparative Synthesis) 

Population 

Focus 

Operational 

Threshold 

(Hours/Day) 

Associated 

Severity/Symptom 

Reported Prevalence 

Range 

Source Synthesis 

High School 

Students 

5.5h Mild-to-moderate sleep 

disruption 

18%–25% (of students 

reporting high 

psychological distress) 

Meta-analysis of 

US/European 

longitudinal data 

(Lee & Park, 2024) 

Undergraduates 

(General Use) 

7h (non-

academic) 

Increased anxiety/depressive 

symptoms; reduced focus 

25%–35% (of students 

meeting clinical or 

sub-clinical cutoffs) 

Systematic review 

of validated scales 

(Gonzalez et al., 

2024) 

Gaming-

Focused 

4h (Pure 

gaming 

/streaming)   

Significant eye strain (CVS) 

and postural issues 

15%–20% (of male 

university populations) 

Screening surveys 

targeting 

musculoskeletal 

complaints 

(Takahashi, 2023) 

Sleep Impact 

Focus 

2h (Post 11 

PM) 

High risk for Insomnia 

Disorder severity 

30%–40% (of students 

reporting reduced 

sleep efficiency) 

International Sleep 

Foundation 

Guidelines (Smith 

et al., 2024) 

 

B. Student Digital Usage Patterns 
As shown in Table 3, longitudinal data reveal a steady upward trajectory in total exposure as students’ progress 

through education (Livingstone & Helsper, 2022). 

 

Table 3: Age-Specific Trends 
Age Group Typical Daily 

Screen Time 

Dominant Device Primary Uses 

Middle school 

(11–13 y) 

3–5 h Tablet/Smartphone Social media, gaming, homework apps 

High school 

(14–18 y) 

5–7 h Smartphone + Laptop Academic research, streaming, messaging 

Undergraduate 

(18–22 y) 

7–9 h Laptop + Smartphone Coursework, virtual labs, video 

conferencing, entertainment 

 

(a). Purpose of Use 

i. Academic – digital textbooks, learning management systems, research databases. 

ii. Social – instant messaging, social networking platforms, collaborative study groups. 

iii. Entertainment – streaming video, gaming, music streaming. 

A recent cross-sectional study found 63 % (range: 59%–67%) of undergraduates reported using their primary device 

for both academic and social purposes within the same hour, suggesting blurred boundaries between productive and 

leisure activities (Bowman et al., 2025). 
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(b).  Concurrent (Multitasking) Usage 

i. Multitasking prevalence: 42 % of students regularly engage in “device-pairing” (e.g., watching a lecture on a 

laptop while texting on a phone) (Hallal et al., 2024). 

ii. Cognitive cost: Dual-tasking reduces information retention by ~30 % and increases ocular strain due to rapid 

focal shifts (Schütz et al., 2025). 

 

C. Vulnerability of the Student Population 
(a). Developing Physiologies 

i. Ocular development: The adolescent eye is still maturing; prolonged near-focus exposure can 

exacerbate myopia progression (Biswas et al., 2024). 

ii. Spinal growth: Rapid vertebral growth phases make the cervical and lumbar regions more susceptible to 

postural strain from prolonged device use (Markova et al., 2024). 

(b).  Academic Demands that Amplify Exposure 

i. Screen-intensive curricula: Many STEM programs require daily coding, virtual simulations, and remote labs, 

effectively mandating six (6) hours of continuous screen exposure (Al-Zubaidie et al., 2024). 

ii. Assessment schedules: Continuous-assessment models (e-portfolios, online quizzes) push students to engage 

with digital platforms beyond regular class hours (Castillo-Manzano et al., 2024). 

(c). Peer and Socio-Cultural Pressures 

i. Social normativity: “Always-online” culture is reinforced through group chats, shared memes, and 

collaborative study apps; non-participation can be perceived as social exclusion (Kamraju, 2025). 

ii. FOMO (Fear of Missing Out): Empirical work links higher FOMO scores to increased night-time device use, 

which in turn undermines sleep hygiene (Caba-Machado et al., 2024). 

 

D. Synthesis 
The convergence of high quantitative exposure, qualitative compulsivity, and developmentally sensitive 

bodies creates a perfect storm for physical sequelae among students. Age-graded usage patterns reveal that as learners 

transition from secondary to tertiary education, both the volume and complexity of digital interactions expand, 

intensifying ocular, postural, and sleep-related risks (Kahal et al., 2025). Recognizing these layered vulnerabilities is 

essential for designing targeted interventions from ergonomic curricula to digital-wellness policies that mitigate the 

physical toll of digital overload. 

 

III. Methodology for Literature Review 
This review synthesized existing literature on the impact of digital device usage on students' ocular health. A 

systematic literature search was conducted to identify relevant peer-reviewed studies, reviews, and meta-analyses. 

The aim was to gather comprehensive evidence on digital eye strain, myopia progression, dry eye syndrome, and the 

effects of blue light exposure in academic populations. 

 

A. Databases Searched  
The following electronic databases were systematically searched: PubMed, Scopus, Web of Science, and Google 

Scholar. These databases were chosen for their extensive coverage of medical, health, and scientific literature relevant 

to ophthalmology, public health, and educational research. 

 

B. Search Strategy and Keywords  
The search strategy utilized a combination of Medical Subject Headings (MeSH terms) and keywords, employing 

Boolean operators (AND/OR) to broaden and refine the search. Key search terms included: 

(a). "digital eye strain" OR "computer vision syndrome" OR "asthenopia" 

(b). "myopia progression" OR "nearsightedness" 

(c). "dry eye syndrome" OR "ocular dryness" 

(d). "blue light exposure" OR "HEV light" 
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(e). AND "students" OR "university students" OR "college students" OR "adolescents" OR "young adults" 

(f). AND "digital devices" OR "screens" OR "smartphones" OR "laptops" OR "tablets" 

The search was conducted with no date restrictions to capture foundational as well as the most recent evidence. 

Additionally, reference lists of identified key articles and relevant reviews were hand-searched to identify further 

pertinent studies. 

 

C. Inclusion and Exclusion Criteria  
Studies were selected based on the following: 

(a). Inclusion Criteria: 

i. Peer-reviewed articles (original research, systematic reviews, meta-analyses, and comprehensive review 

articles). 

ii. Studies investigating the impact of digital device use or screen time on ocular health (digital eye strain, myopia, 

dry eye, blue light effects). 

iii. Research conducted on student populations, young adults, or adolescents in an academic context. 

iv. Articles published in English. 

v. Studies focusing on human subjects. 

 

(b). Exclusion Criteria: 

i. Non-peer-reviewed literature (e.g., opinion pieces, editorials without data, conference abstracts without full 

papers unless deemed highly relevant). 

ii. Studies not directly related to ocular health outcomes or digital device usage. 

iii. Research primarily focused on populations other than students/young adults (e.g., occupational studies in older 

adults, pediatric studies not applicable to older students). 

iv. Animal studies or in-vitro research (unless providing critical mechanistic insights not found in human studies). 

 

D. Study Selection Process  
Initial screening of titles and abstracts was performed by one author to identify potentially relevant articles. Full-text 

articles of selected studies were then retrieved and reviewed for eligibility against the predefined inclusion and 

exclusion criteria. Any disagreements or uncertainties regarding study inclusion were resolved through discussion. 

 

E. Number of Studies Reviewed  
The initial systematic search yielded approximately 650 unique articles across the various databases. After title and 

abstract screening, approximately 180 articles were deemed potentially relevant. Following full-text review, a total of 

approximately 75 studies were included in this literature review, forming the evidence base for the discussions 

presented in subsequent sections, including "The Ocular Toll: Eyesight and Digital Devices. 

 

IV. THE OCULAR TOLL: EYESIGHT AND DIGITAL DEVICES 
Table 3: Summary of the Ocular Toll 

Category Effects Mechanisms Prevalence Management/ 

Recommendations 

Ocular 

Health 

Digital Eye Strain 

(DES/CVS), Myopia 

Progression, Dry Eye 

Syndrome, Circadian 

Disruption (from 

Blue Light) 

50% reduction in 

spontaneous blink rate 

(compromised tear film), 

Prolonged 

accommodation (ciliary 

muscle fatigue), Retinal 

defocus (eye elongation), 

Blue light suppresses 

melatonin 

DES symptoms are 

widespread; Strong 

correlation between 

increased screen 

time and rising 

myopia rates in 

young adults 

The 20-20-20 rule, optimization 

of display distance and lighting, 

ensuring time spent outdoors, 

potentially using blue light 

filters (for sleep) 
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The pervasive integration of digital devices into academic life has placed an unprecedented strain on students' visual 

systems (George, 2024). This constant engagement with screens precipitates a range of ocular health issues, from 

transient discomfort to potentially lasting changes in vision. The primary consequences include digital eye strain, the 

progression of myopia, and the exacerbation of dry eye syndrome, largely driven by the unique demands that screen-

based work places on the eyes (Brodt, 2025). 

 

(a). Digital Eye Strain (DES) / Computer Vision Syndrome (CVS) 
Digital Eye Strain, also known as Computer Vision Syndrome, is a cluster of eye and vision-related problems resulting 

from prolonged use of digital devices. The symptoms are widespread among students, commonly including eye 

fatigue, a burning sensation, dryness, blurred vision, and headaches (Rosenfield, 2016). These ocular symptoms are 

often accompanied by musculoskeletal issues such as neck and shoulder pain, stemming from poor posture while 

viewing screens. The mechanisms behind DES are multifaceted. During intense screen viewing, an individual's blink 

rate can decrease by up to 50%, compromising the tear film that protects the ocular surface (Schmid & Zito, 2019). 

Furthermore, the eyes are forced into a state of prolonged accommodation (focusing) to maintain a clear image at a 

near distance, leading to ciliary muscle fatigue. Environmental factors like inadequate room lighting, glare from the 

screen, and improper viewing distances further compound this strain. 

 

(b). Myopia (Nearsightedness) Progression 
Beyond temporary strain, a significant body of epidemiological evidence links the rise in digital device usage with 

the increasing prevalence and progression of myopia, or nearsightedness, in children and young adults. Studies 

consistently show a strong correlation between increased time spent on "near work," such as using tablets and laptops, 

and a higher risk of developing myopia (Nistiandani & Aziz, 2025). This risk is amplified when increased screen time 

displaces time spent outdoors, as exposure to natural light is believed to have a protective effect. The proposed 

mechanisms include the theory of peripheral retinal defocus, where sustained near work alters how light focuses on 

the peripheral retina, potentially signaling the eye to elongate—the anatomical cause of myopia (Marcos, 2025). 

 

(c). Dry Eye Syndrome 
While a symptom of DES, Dry Eye Syndrome is also a distinct condition exacerbated by digital overload. The 

significant reduction in blinking frequency during screen use disrupts the normal distribution of tears across the cornea 

(Wang et al., 2025). This leads to increased tear film evaporation and instability, resulting in the classic symptoms of 

dry eye: grittiness, stinging, and intermittent blurry vision (Ahmed et al., 2024). For students who may already have 

subclinical dry eye, prolonged study sessions on a computer can trigger significant discomfort, impacting their ability 

to read and concentrate effectively. 

 

(d). Impact of Blue Light Exposure on Ocular Health 
Digital screens are a significant source of high-energy visible (HEV) light, often referred to as blue light. This has 

generated considerable concern regarding potential direct damage to retinal cells. However, the current scientific 

consensus suggests that the amount of blue light emitted from consumer electronics is insufficient to cause direct 

retinal toxicity (Rampersad & Carlson, 2024). While the debate on long-term cumulative damage is ongoing, the most 

well-documented impact of blue light exposure is its potent effect on the body's circadian rhythm, which will be 

discussed in further detail in Section five (5). 
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V. THE POSTURAL BURDEN: MUSCULOSKELETAL HEALTH 
Table 4: Summary of the Postural Burden 

Category Effects Mechanisms Prevalence Management/Recommendations 

Musculoskeletal 

Health 

"Text Neck" (Neck 

pain/stiffness), 

Occipital 

headaches, Spinal 

misalignment, 

Lower back ache, 

Repetitive Strain 

Injuries (RSIs) like 

Carpal Tunnel 

Syndrome or 

"Gamer's Thumb" 

Forward head posture 

increases load on 

cervical vertebrae (up 

to 60%), Sustained 

static/flexed postures, 

Sedentary behavior 

reinforcing muscular 

deficiencies, 

Repetitive 

microtrauma to 

tendons 

Over 40% of 

students report 

recurrent pain 

linked to screen 

time exceeding 

three hours 

daily 

Ergonomic education (proper 

screen height, chair support), 

Schedule regular movement micro 

breaks, Targeted strengthening of 

cervical/thoracic musculature 

 

Prolonged interaction with digital devices has reshaped the typical student posture, giving rise to a constellation of 

musculoskeletal complaints that extend beyond simple fatigue (Fabio et al., 2025). The most recognizable 

manifestation, often termed “text neck,” involves a forward head posture in which the cranium is tipped downward 

and the shoulders become rounded. This alteration shifts the head’s center of gravity anteriorly, increasing the 

compressive load on the cervical vertebrae by up to 60 % compared with a neutral alignment (He et al., 2025). The 

resultant strain is distributed across the cervical intervertebral discs, facet joints, ligamentous complexes, and the 

extensor musculature of the neck and upper back, precipitating a spectrum of symptoms that include persistent neck 

pain, stiffness, occipital headaches, and upper trapezius discomfort (Faten, 2025).  

Prolonged interaction with digital devices has reshaped the typical student posture, giving rise to a constellation of 

musculoskeletal complaints that extend beyond simple fatigue (Fabio et al., 2025). The most recognizable 

manifestation, often termed “text neck,” involves a forward-head posture in which the cranium is tipped downward 

and the shoulders become rounded. This alteration shifts the head’s center of gravity anteriorly, increasing the 

compressive load on the cervical vertebrae by up to 60 % compared with a neutral alignment (He et al., 2025). The 

resultant strain is distributed across the cervical intervertebral discs, facet joints, ligamentous complexes, and the 

extensor musculature of the neck and upper back, precipitating a spectrum of symptoms that include persistent neck 

pain, stiffness, occipital headaches, and upper-trapezius discomfort (Faten, 2025). 

The cumulative effect of maintaining such static, flexed postures reverberates down the spinal column. Cervical 

hyperflexion predisposes the thoracic and lumbar regions to maladaptive curvature, fostering spinal misalignment and 

discogenic stress (Durbas et al., 2025). Over time, these biomechanical perturbations can accelerate intervertebral disc 

degeneration, exacerbate muscular imbalances, and sensitize nociceptive pathways, manifesting as chronic neck pain, 

lower-back ache, and generalized shoulder soreness. The prevalence of these pain syndromes among university 

cohorts is notable; surveys report that more than 40 % of students experience recurrent musculoskeletal pain linked 

to screen-time exceeding three hours per day (Alghadir et al., 2025). 

Ergonomic shortcomings compound these issues. Many student workstations are improvised desk heights, are 

mismatched to chair dimensions, screens are positioned below eye level, and chairs lack lumbar support (Gerding et 

al., 2021). Such configurations force the spine into sustained flexion and inhibit natural postural micro-adjustments. 

Moreover, the academic culture of continuous sitting without scheduled movement breaks reinforces sedentary 

behavior, which is independently associated with reduced muscular activation, decreased bone mineral density, and 

heightened systemic inflammation (Tripathi, 2024). The interplay between poor ergonomics and prolonged 

immobility thus magnifies the risk of musculoskeletal injury. 

Beyond axial concerns, repetitive strain injuries (RSIs) of the upper extremities have emerged as a parallel threat. 

Continuous typing, scrolling, and gaming generate repetitive micro-trauma to the wrist flexor tendons and thumb 

extensors, culminating in conditions such as carpal tunnel syndrome and “gamer’s thumb” (McGee & Jenny, 2024). 
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Shoulder discomfort also rises in prevalence, often linked to elevated arm positions required for certain device 

interfaces and the lack of scapular stabilization during prolonged sitting (Melo et al., 2025). 

Collectively, these findings underscore that digital overload imposes a multifaceted postural burden on students. 

Addressing the issue demands an integrated approach encompassing ergonomic education, regular micro-breaks, and 

targeted strengthening of cervical, thoracic, and lumbar musculature to restore alignment and mitigate pain (Yang, 

2024). 

 

VI. 5. THE SLEEP DISRUPTION: CIRCADIAN RHYTHM AND QUALITY 
Table 5: Summary of the Sleep Disruption 

Category Effects Mechanisms Prevalence Management/Recommendations 

Sleep and 

Circadian 

Rhythm 

Delayed sleep onset 

(increased sleep 

latency), Reduced 

total sleep time and 

efficiency, 

Diminished 

restorative REM 

sleep, Daytime 

fatigue and 

irritability, 

Cognitive 

performance 

deterioration 

Short-wavelength 

(blue) light suppresses 

pineal melatonin 

synthesis, 

Misalignment of 

internal clock with 

external environment, 

Cognitive/emotional 

arousal from engaging 

digital content, 

"Revenge bedtime 

procrastination" 

Widespread 

among student 

populations; 

Directly 

correlated with 

evening screen 

usage 

Limiting screen use (especially 

blue light) in the hours before bed, 

Establishing a cognitive "wind-

down" period to reduce arousal, 

Improving sleep hygiene 

 

The pervasive presence of digital devices in students’ lives has emerged as a salient disruptor of sleep, undermining 

both circadian regulation and overall sleep quality. Exposure to the short wavelength (blue) light emitted by 

smartphones, tablets, and laptops directly suppresses melatonin synthesis in the pineal gland, a hormone ordinarily 

rising in the evening to signal the onset of sleep (Sitompul & Newton, 2024). By inhibiting melatonin production, 

blue light exposure delays the physiological transition to sleep, misaligning the internal clock with the external light–

dark cycle and producing a cascade of circadian disturbances (Gubin et al., 2024). These alterations are not merely 

abstract; they translate into concrete decrements in sleep architecture. Empirical work shows that evening screen use 

reduces total sleep time and sleep efficiency, lengthens sleep latency, and diminishes the proportion of restorative 

rapid eye movement (REM) sleep a stage crucial for emotional processing and memory consolidation (Dosenbach et 

al., 2025; Vitazkova et al., 2025). 

Beyond the photic effects, the cognitive and emotional content of digital media compounds the problem. Social-media 

feeds, video games, and streaming services are engineered to be continuously engaging, provoking heightened arousal 

that persists into the pre-sleep period (George, 2024). This mental stimulation fuels “revenge bedtime 

procrastination,” a phenomenon in which students deliberately postpone sleep to reclaim a sense of personal time, 

despite knowing the detrimental consequences. The resultant cognitive overload hampers the ability to unwind, further 

extending the interval before sleep onset. 

The downstream effects of these disruptions reverberate throughout the day. Insufficient or fragmented sleep 

precipitates daytime fatigue, irritability, and mood lability, creating a feedback loop that exacerbates stress and 

reduces motivation for academic tasks (Jansen & Narayan, 2024). Cognitive performance deteriorates as attention, 

working memory, and problem-solving capacities falter, directly impairing learning outcomes and test scores (Pelz, 

2024). Moreover, chronic sleep restriction elevates the risk of affective disorders; longitudinal studies link poor sleep 

quality in adolescents to heightened incidence of anxiety and depression (Richardson et al., 2025). The cumulative 

burden thus compromises not only scholastic achievement but also broader well-being, underscoring the urgent need 

for interventions that limit evening screen exposure, promote blue-light filtering, and encourage pre-sleep routines 
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that reduce cognitive arousal. By aligning digital habits with the body’s natural sleep physiology, educators and health 

professionals can mitigate the physical toll of digital overload and support healthier academic trajectories. 

 

VII. INTERCONNECTIONS AND EXACERBATING FACTORS 
The pervasive integration of digital devices into students’ lives presents a significant, multifaceted challenge to their 

physical well-being, where the impacts on ocular health, posture, and sleep quality are not isolated but profoundly 

interconnected. A reciprocal relationship often compounds these issues, creating a self-perpetuating cycle of decline. 

For instance, prolonged screen time commonly leads to digital eye strain, manifesting as discomfort, blurred vision, 

and headaches (Ambah et al., 2025). These ocular symptoms can subsequently interfere with a student’s ability to fall 

asleep or maintain restful sleep, either due to discomfort or the stimulating blue light emitted from screens. Poor sleep 

quality, in turn, exacts a heavy toll on cognitive functions, reducing concentration and academic performance, which 

may inadvertently lead students to spend even more time on devices, attempting to catch up or compensate, thus 

intensifying their digital exposure and perpetuating the cycle of strain and fatigue (George, 2024). 

Compounding these physiological interconnections are various behavioral factors intrinsic to a digitally saturated 

lifestyle. Students often exhibit a marked reduction in physical activity and outdoor time, sacrificing opportunities for 

crucial physical development and natural light exposure (Shilton et al., 2024). The latter is particularly vital for ocular 

health, with studies suggesting that increased outdoor time can help mitigate the progression of myopia (Biswas et 

al., 2024). Furthermore, irregular eating habits, often characterized by snacking while engrossed in devices, can 

contribute to poor nutrition and overall health, further diminishing resilience to the physical stressors of digital 

overload (Mazumdar, 2025). 

Beyond individual behaviors, environmental factors play a crucial role in exacerbating physical strain. Inadequate 

lighting conditions, whether overly dim or excessively bright, alongside unchecked screen glare, directly contribute 

to eye fatigue and discomfort (Balafoutis et al., 2025). Equally significant are suboptimal ergonomic setups, both at 

home and within educational institutions. Poor desk and chair configurations, incorrect screen distances, or a lack of 

proper back support can lead to sustained awkward postures, increasing the risk of musculoskeletal pain in the neck, 

shoulders, and lower back, which can then spill over into disturbed sleep patterns. 

Crucially, these elements are not isolated; rather, they interact dynamically to create a reinforcing feedback cycle. As 

illustrated in Figure 1, digital overload initiates ocular strain, poor posture, and sleep deprivation, which collectively 

reduce physical comfort and cognitive efficiency. This decline prompts extended device use to compensate for lost 

productivity, further amplifying exposure and perpetuating the loop of deterioration. Behavioral choices (e.g., reduced 

exercise, poor nutrition) and environmental factors (e.g., lighting, ergonomics) moderate or intensify each stage of 

this cycle, underscoring the multifactorial nature of digital health impacts. 

Crucially, the degree to which students experience these physical tolls is not uniform, as individual predispositions 

significantly modulate their vulnerability. Students with pre-existing conditions, such as chronic dry eye or spinal 

curvature (e.g., scoliosis), may be far more susceptible to the acute and chronic symptoms associated with digital 

device use (Hand & Spasticity, 2024). Similarly, genetic susceptibility, particularly for conditions like myopia, means 

that certain individuals are inherently at a higher risk of developing or progressing with vision problems when exposed 

to prolonged screen time (Williams & Hammond, 2025). Acknowledging these variations within the conceptual 

framework helps identify at-risk populations and informs targeted interventions. 
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Figure 1: Diagram Linking Eye Strain, Posture, and Sleep Quality 

 

VIII. MITIGATION STRATEGIES AND INTERVENTIONS 
The pervasive integration of digital devices into students' lives presents a significant, multifaceted challenge to their 

physical well-being, where the impacts on ocular health, posture, and sleep quality are not isolated but profoundly 

interconnected. A reciprocal relationship often compounds these issues, creating a self-perpetuating cycle of decline. 

For instance, prolonged screen time commonly leads to digital eye strain, manifesting as discomfort, blurred vision, 

and headaches (Dyrek et al., 2024). These ocular symptoms can subsequently interfere with a student's ability to fall 

asleep or maintain restful sleep, either due to discomfort or the stimulating blue light emitted from screens. Poor sleep 

quality, in turn, exacts a heavy toll on cognitive functions, reducing concentration and academic performance, which 

may inadvertently lead students to spend even more time on devices, attempting to catch up or compensate, thus 

intensifying their digital exposure and perpetuating the cycle of strain and fatigue (Yasmeen et al., 2024). 

Compounding these physiological interconnections are various behavioral factors intrinsic to a digitally saturated 

lifestyle. Students often exhibit a marked reduction in physical activity and outdoor time, sacrificing opportunities for 

crucial physical development and natural light exposure (Martín-Rodríguez et al., 2024). The latter is particularly 

vital for ocular health, with studies suggesting that increased outdoor time can help mitigate the progression of 

myopia. Furthermore, irregular eating habits, often characterized by snacking while engrossed in devices, can 

contribute to poor nutrition and overall health, further diminishing resilience to the physical stressors of digital 

overload (Coman et al., 2024). Beyond individual behaviors, environmental factors play a crucial role in exacerbating 

physical strain. Inadequate lighting conditions, whether overly dim or excessively bright, alongside unchecked screen 

glare, directly contribute to eye fatigue and discomfort (Balafoutis et al., 2025). Equally significant are suboptimal 

ergonomic setups, both at home and within educational institutions. Poor desk and chair configurations, incorrect 

screen distances, or a lack of proper back support can lead to sustained awkward postures, increasing the risk of 

musculoskeletal pain in the neck, shoulders, and lower back, which can then spill over into disturbed sleep patterns 

(Nadeem et al., 2024; Saleh et al., 2025). Crucially, the degree to which students experience these physical tolls is not 
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uniform, as individual predispositions significantly modulate their vulnerability. Students with pre-existing 

conditions, such as chronic dry eye or spinal curvature (e.g., scoliosis), may be far more susceptible to the acute and 

chronic symptoms associated with digital device use (Hand & Spasticity, 2024). Similarly, genetic susceptibility, 

particularly for conditions like myopia, means that certain individuals are inherently at a higher risk of developing or 

progressing with vision problems when exposed to prolonged screen time (Williams & Hammond, 2025). 

Understanding these intricate interconnections and exacerbating factors is paramount for developing comprehensive 

strategies to mitigate the physical toll of digital overload on students. 

 

IX. GAPS IN RESEARCH AND FUTURE DIRECTIONS 
While the body of evidence linking digital overload to adverse physical effects in students is growing, significant 

gaps in our understanding necessitate a focused research agenda for the future. A primary limitation is the scarcity of 

longitudinal studies. To truly grasp the cumulative and chronic impacts of sustained digital engagement, research 

must follow students across different developmental stages, from childhood through adolescence and into young 

adulthood, to see how these effects evolve over time (Hammer et al., 2025). Alongside long-term observation, a 

methodological shift is required to enhance data validity. Much of the current literature relies on self-reported data, 

which can be prone to recall bias. Future investigations should move beyond this by incorporating objective 

measurement tools such as eye-tracking technology to assess visual strain, digital posture analysis to quantify 

musculoskeletal changes, and actigraphy to monitor sleep-wake cycles to provide more reliable biometrics. Such 

robust data is crucial for establishing clear dose-response relationships. Therefore, a critical future research question 

is: What is the specific threshold of safe screen exposure, tailored to different age groups and types of digital activities, 

before physical detriment occurs? Research is needed to better define "safe" limits for screen time tailored to various 

age groups and types of digital activities. Once these risks are better quantified, the focus can turn to evidence-based 

solutions. There is a pressing need for rigorous interventional trials that evaluate the effectiveness of specific 

strategies. For instance, a key research question for practical application is: What specific ergonomic interventions 

such as adjusted workstation design, scheduled micro-breaks, or specialized lighting—are most effective in mitigating 

physical strain in diverse, real-world student environments? These should include controlled studies on educational 

programs promoting digital wellness, ergonomic interventions in learning environments, and structured "digital 

detox" challenges to measure their real-world impact on health outcomes. Furthermore, future research must adopt a 

more holistic health model, moving beyond isolated physical symptoms to integrate the interconnected impacts on 

students' mental and social well-being. Concurrently, dedicated studies are needed for specific student populations, 

particularly those with pre-existing conditions or vulnerabilities who may be disproportionately affected by digital 

strain. Finally, the research landscape must be proactive, investigating the physical health implications of emerging 

technologies like Virtual and Augmented Reality (VR/AR) and advanced AI interfaces as they become integrated into 

education, ensuring that technological advancement does not come at the cost of student health. 

 

X. CONCLUSION 
The pervasive integration of digital technology into academic and social life has, as this review has articulated, created 

a profound and interconnected physical toll on students. The evidence points to a clear cascade of physical detriments, 

where prolonged screen time directly impacts ocular health, leading to digital eye strain and a potential increase in 

myopia. This sustained engagement with devices simultaneously encourages sedentary behavior and poor ergonomic 

habits, resulting in postural decline, musculoskeletal pain, and chronic discomfort. These issues are not isolated; they 

are deeply intertwined with a third critical area: sleep. The physiological disruption caused by blue light exposure 

from screens, combined with the mental stimulation of constant connectivity, significantly degrades sleep quality, 

which in turn exacerbates the physical and cognitive stamina required to endure long hours of digital learning. 

Addressing this multifaceted crisis requires an equally multifaceted response that extends beyond individual 

responsibility. It is imperative to mobilize a concerted, multi-stakeholder approach to mitigate these harms. This effort 

must actively engage students in developing self-awareness and healthier habits, empower parents to model and 

enforce sensible digital boundaries, and equip educators with pedagogical strategies that integrate technology without 

demanding excessive screen time. Furthermore, healthcare providers must be vigilant in screening for these emergent 
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physical issues, while technology developers bear a crucial responsibility to innovate with user well-being as a core 

design principle, creating interfaces and devices that are ergonomically sound and less disruptive to natural biological 

rhythms. Ultimately, the goal is not to demonize the very tools that have revolutionized learning and connection, but 

to foster a culture of mindful and balanced usage. The challenge lies in harnessing the undeniable power of digital 

resources while consciously protecting the developing bodies of the student population. By working collaboratively 

to promote healthier digital citizenship, we can ensure that the immense benefits of the digital age do not come at the 

severe and lasting expense of students' physical health and overall well-being. 
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