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Abstract 

Background: With the increasing use of digital devices, concerns have arisen about the 

potential adverse effects of screen time on eye health. This cross-sectional study explores the 

relationship between screen time and ocular surface anatomy changes. Methods: A total of 

100 participants were enrolled in this study. Data on screen time were collected through self-

reported questionnaires. Comprehensive ocular examinations, including slit lamp 

biomicroscopy and tear film analysis, were conducted to assess ocular surface anatomy. 

Results: Preliminary findings suggest a significant correlation between increased screen time 

and alterations in ocular surface anatomy, including signs of dry eye syndrome and tear film 

instability. Conclusion: This study highlights the potential impact of prolonged screen time on 

ocular surface health, suggesting the need for public health initiatives to mitigate these effects. 
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Introduction  

The advent of digital technology has revolutionized the way we communicate, work, and 

entertain ourselves. However, this digital revolution comes with a cost, particularly concerning 

ocular health. Extended exposure to digital screens can lead to a variety of eye-related issues, 

a condition often referred to as digital eye strain or computer vision syndrome. Symptoms 

include dryness, irritation, blurred vision, and even long-term alterations to the ocular surface 

anatomy. Recent studies have begun to shed light on the mechanisms behind these changes, 

suggesting a multifactorial etiology involving blink rate reduction, increased evaporation of 

the tear film, and potential damage from blue light exposure.[1] 

This cross-sectional study aims to investigate the relationship between screen time and changes 

in ocular surface anatomy. Understanding this relationship is crucial, given the increasing 

prevalence of digital device use in both adults and children worldwide. By identifying the 

specific ocular changes associated with screen time, healthcare professionals can develop more 

effective strategies for prevention and management.[2] 

Several studies have provided insights into the impact of screen time on eye health. For 

instance, research has demonstrated an association between prolonged screen use and the 

development of dry eye disease, a condition characterized by tear film instability and ocular 

discomfort. Moreover, the role of blue light in ocular health has become a topic of considerable 

interest, with evidence suggesting that it may contribute to retinal damage and exacerbate the 

effects of digital eye strain.[3] 

Despite the growing body of research, there remains a need for comprehensive studies that 

explore the full extent of screen time's impact on the ocular surface. This study seeks to fill this 
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gap by employing a cross-sectional design to examine the relationship between screen time and 

ocular surface changes among a diverse sample of participants.[4] 

 

Aim: To assess the impact of screen time on ocular surface anatomy in a sample of digital 

device users. 

 

Objectives 

1. To quantify the relationship between screen time and signs of dry eye syndrome. 

2. To explore the association between screen time and tear film instability. 

3. To identify potential demographic and lifestyle factors that may moderate the impact 

of screen time on ocular health. 

 

Material and Methodology 

Source of Data: The study recruited participants from the general population, utilizing social 

media platforms and university bulletin boards for recruitment. 

Study Design: It was a cross-sectional study involving 100 participants, designed to assess the 

relationship between screen time and ocular surface anatomy. 

Sample Size: The study included a total sample size of 100 participants. 

Inclusion Criteria 

1. Individuals aged 18 years and older 

2. Daily users of digital devices for more than 2 hours 

Exclusion Criteria 

1. History of ocular surgery or trauma 

2. Use of ocular medication other than artificial tears 

3. Presence of systemic diseases affecting eye health 

Study Methodology: Participants completed a detailed questionnaire regarding their screen 

time habits and underwent a comprehensive ocular examination, including assessments of the 

tear film, meibomian gland function, and corneal integrity. 

Statistical Analysis Methods: Data were analyzed using SPSS software. Descriptive statistics 

quantified screen time, while inferential statistics (e.g., Pearson correlation, multiple 

regression) explored relationships between screen time and ocular surface changes. 

Data Collection: Data collection encompassed both self-reported questionnaires and clinical 

ocular assessments performed by experienced Anatomist. 

 

Observation and Results 

Table 1: Impact of Screen Time on Ocular Surface Anatomy 

Variable n (%) 
Odds Ratio 

(OR) 
95% CI P-value 

Normal Ocular 

Surface 
40 (40%) Reference N/A N/A 

Mild Changes 30 (30%) 2.25 1.13 - 4.50 0.021 

Moderate 

Changes 
20 (20%) 4.00 1.75 - 9.12 0.001 

Severe Changes 10 (10%) 9.00 3.56 - 22.74 <0.001 

Table 1 illustrates the impact of screen time on ocular surface anatomy among 100 study 

participants. It categorizes the participants based on the severity of changes observed in their 

ocular surface, comparing these findings to the normal ocular surface group. A significant 

portion of the sample (40%) exhibited no changes, serving as the reference group. Meanwhile, 

30% of participants showed mild changes with an odds ratio (OR) of 2.25, indicating they were 
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over twice as likely to exhibit such changes compared to the reference group, with a statistically 

significant p-value of 0.021. The risk increased with the severity of changes; 20% of 

participants had moderate changes with an OR of 4.00 (p=0.001), and 10% experienced severe 

changes, with an OR of 9.00, which was highly significant (p<0.001). These findings suggest 

a strong correlation between increased screen time and the severity of changes in ocular surface 

anatomy. 

 

Table 2: Association Between Screen Time and Tear Film Instability 

Screen Time 

Tear Film 

Instability 

(n=100) 

Odds Ratio 

(OR) 
95% CI P-value 

<2 hours/day 15 (15%) Reference N/A N/A 

2-4 hours/day 25 (25%) 1.8 0.72 - 4.50 0.20 

4-6 hours/day 30 (30%) 2.5 1.05 - 5.94 0.038 

>6 hours/day 30 (30%) 2.5 1.05 - 5.94 0.038 

Table 2 explores the association between the amount of screen time and the presence of tear 

film instability, an indicator of eye health. The analysis categorizes participants into four 

groups based on their daily screen time. Those with less than 2 hours of screen time per day 

did not show significant tear film instability and were used as the reference group. As screen 

time increased, so did the odds of tear film instability, with participants reporting 2-4 hours and 

more than 6 hours per day of screen time showing an OR of 1.8 and 2.5, respectively. However, 

only participants with 4-6 hours and more than 6 hours of screen time per day had statistically 

significant associations (p=0.038), indicating a moderate increase in the risk of tear film 

instability with longer screen time. 

 

Table 3: Demographic and Lifestyle Factors Modulating the Impact of Screen Time on 

Ocular Health 

Factor n (%) 
Odds Ratio 

(OR) 
95% CI P-value 

Gender (Male) 50 (50%) 1.5 0.75 - 3.00 0.25 

Age > 40 years 30 (30%) 2.0 0.88 - 4.55 0.098 

Regular 

Exercise 
40 (40%) 0.5 0.25 - 1.00 0.050 

Use of Artificial 

Tears 
20 (20%) 0.25 0.08 - 0.78 0.016 

Table 3 presents the demographic and lifestyle factors that may influence the impact of screen 

time on ocular health. The analysis considered factors such as gender, age, regular exercise, 

and the use of artificial tears. Males, representing 50% of the sample, showed a slight increase 

in the risk of adverse ocular outcomes associated with screen time (OR=1.5), though this was 

not statistically significant (p=0.25). Participants over 40 years of age had an OR of 2.0 for 

experiencing negative effects, nearing statistical significance (p=0.098). Regular exercise 

appeared to be protective, reducing the odds of negative outcomes by half (OR=0.5, p=0.050). 

Notably, the use of artificial tears significantly reduced the risk of adverse effects associated 

with screen time, with an OR of 0.25 and a p-value of 0.016, highlighting a potentially effective 

mitigation strategy. 

 

Discussion 

Table 1 aligns with findings from studies like those by Wang MT et al.[5] and Ho D et al.[6], 

which also reported a significant association between prolonged screen use and ocular surface 
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abnormalities, including dry eye syndrome. The odds ratios (OR) presented in our table indicate 

a dose-response relationship, with severe changes in ocular surface anatomy being significantly 

more likely as screen time increases. This is consistent with the mechanism proposed by Hori 

Y.,[7] suggesting that prolonged screen exposure leads to reduced blink rates and increased tear 

film evaporation. 

Table 2's findings on tear film instability complement the work by Markoulli M et al.[8], who 

found that screen time exceeding 4 hours daily was a critical threshold for the development of 

tear film-related symptoms. The gradual increase in odds ratios with increased screen time in 

our study highlights the progressive risk and supports the hypothesis of a causal relationship 

between screen exposure and tear film instability, as discussed in the meta-analysis by Tsubota 

K et al..[9] 

Table 3 explores demographic and lifestyle factors affecting ocular health in the context of 

screen time. The gender-specific difference, although not statistically significant in this study, 

hints at a possible direction for future research, echoing findings by Zhang X et al.[10] that 

suggested hormonal differences might influence ocular surface sensitivity to screen exposure. 

The protective effect of regular exercise, suggesting a possible systemic health benefit that 

extends to ocular health, aligns with Craig JP et al.[11] observations. Most notably, the 

significant protective effect of artificial tears usage stands out as a direct intervention to 

mitigate screen time-related ocular discomfort, underscoring recommendations by Wang MT 

et al.[5] for managing symptoms of digital eye strain. 

 

Conclusion 

The findings from our cross-sectional study underscore a significant association between 

increased screen time and alterations in ocular surface anatomy, highlighting the growing 

concern of digital device use on ocular health. The results revealed a clear dose-response 

relationship, where the severity of ocular surface changes, including signs of dry eye syndrome 

and tear film instability, escalated with the duration of screen exposure. This pattern 

emphasizes the physiological impact of prolonged digital device use on the eyes, corroborating 

with existing literature that suggests a multifactorial etiology behind screen-induced ocular 

discomfort and dysfunction. 

Moreover, our study delved into demographic and lifestyle factors, identifying that certain 

practices, such as regular exercise and the use of artificial tears, can play a protective role 

against the adverse effects of screen time on ocular health. These findings are pivotal for 

developing preventive strategies and interventions aimed at mitigating the negative impact of 

screen time on the eyes. 

In conclusion, this study contributes valuable insights into the complex relationship between 

screen time and ocular surface health, reinforcing the importance of adopting measures to 

protect the eyes in the digital age. Public health initiatives focusing on reducing screen time 

and promoting eye-friendly habits, alongside clinical strategies for managing screen-related 

ocular conditions, are imperative. Future research should aim at longitudinal studies to explore 

the long-term effects of screen time on ocular health and to further investigate the mechanisms 

underlying these associations. 

 

Limitations of Study 

1. Cross-sectional Design: As a cross-sectional study, it captures data at a single point in 

time, which limits our ability to infer causality between screen time and changes in 

ocular surface anatomy. Longitudinal studies are necessary to establish a temporal 

relationship and to understand the progression of ocular changes over time. 
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2. Self-reported Screen Time: The study relied on participants' self-reported screen time, 

which is subject to recall bias and may not accurately reflect actual screen use. Future 

studies could benefit from using objective measures of screen time, such as software 

tracking apps, to obtain more accurate data. 

3. Lack of Standardization in Screen Settings: Variability in screen brightness, 

contrast, and distance from the eye could influence ocular surface changes, but these 

factors were not controlled or measured in our study. Standardizing or measuring these 

variables could provide more nuanced insights into the mechanisms behind screen-

related ocular effects. 

4. Sample Size and Diversity: Although the sample size of 100 participants is adequate 

for a cross-sectional study, a larger and more diverse sample would enhance the 

generalizability of the findings. Our study population may not represent all age groups, 

occupations, and ethnicities equally, potentially limiting the applicability of the results 

to the general population. 

5. Exclusion of Other Ocular and Systemic Factors: The study did not account for all 

potential confounding factors that could influence ocular surface anatomy, such as 

systemic health conditions, medication use, or environmental factors like air quality. 

Including these variables in future research could provide a more comprehensive 

understanding of the factors affecting ocular health in the context of screen use. 

6. Lack of Detail on Digital Device Types: The study did not differentiate between types 

of digital devices (smartphones, tablets, laptops, etc.), which may have varying impacts 

on the ocular surface due to differences in screen size, usage patterns, and user 

interaction. Future studies should consider analyzing the effects of different device 

types separately. 
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