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Abstract  

Background: The increasing prevalence of myopia in children has raised 

concerns about the potential contributing factors, particularly the role of digital 

screen use. This study aims to evaluate the correlation between screen time and 

the development of myopia in children, taking into account various control 

variables such as nutritional factors, socioeconomic status, and educational 

pressures. Materials and Methods: We conducted a cross-sectional analysis of 

100 children aged between 6 and 12 years. Myopia prevalence was determined 

through eye examinations, with diopter measurements used to assess severity. 

Screen time was categorized into three groups: Low (<2 hours/day), Moderate 

(2-4 hours/day), and High (>4 hours/day). Control variables including dietary 

habits, socioeconomic background, and academic demands were also analyzed. 

Statistical analysis was performed using a robust model to determine the 

significance of these factors. Result: Out of 100 children, 45% were diagnosed 

with myopia. There was a notable correlation between increased screen time 

and myopia prevalence: 48% in the Low Screen Time group, 42.5% in the 

Moderate group, and 45.7% in the High group. The severity of myopia, 

measured in diopters, also correlated with increased screen time. Nutritional 

deficiencies, lower socioeconomic status, and higher educational pressure were 

associated with a higher prevalence of myopia. Higher screen brightness and 

continuous usage patterns were linked to increased myopia severity. The impact 

of screen time on myopia was found to be moderated by outdoor activity, 

nutritional status, and socioeconomic background (p < 0.01). Conclusion: The 

study suggests a significant association between screen time and the 

development of myopia in children, with severity influenced by screen 

brightness and continuous usage. The relationship is complex and moderated by 

lifestyle and socioeconomic factors. Longitudinal research is recommended to 

further understand these relationships over time. 

 
 

 

INTRODUCTION 
 

The advent of the digital age has ushered in a myriad 

of changes in lifestyle, particularly among children. 

With the increasing ubiquity of digital devices, 

concerns have been raised about their potential 

impact on various aspects of paediatric health, 

including vision. Among the most prominent vision-

related concerns is the development of myopia, 

commonly known as near-sightedness, a condition 

characterized by the eye's inability to focus on distant 

objects clearly.[1,2] The prevalence of myopia has 

been rising globally, especially in urban settings, 

prompting extensive research into its etiology and 

contributing factors. 

Historically, myopia has been associated with genetic 

predisposition and environmental factors.[3] 

However, the recent surge in myopia prevalence, 

particularly in children and adolescents, has led to 

speculations about the role of changing lifestyle 

habits, specifically the increased exposure to digital 

screens.[4] The use of digital devices, such as 

smartphones, tablets, and computers, has become 

integral to modern education, entertainment, and 

social interaction for children. This shift has resulted 

in prolonged screen time, with potential implications 

for eye health.[5] 

The association between screen time and myopia 

development in children is a subject of growing 

research interest. The blue light emitted by screens is 

thought to be a contributing factor, as it penetrates 

deeper into the eye and may potentially harm the 

retina. Additionally, prolonged focusing on close-up 

screen content could contribute to the elongation of 

the eyeball, a primary characteristic of myopia. These 

hypotheses are supported by the observation that 
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periods of intensive near work, such as reading or 

screen use, are often followed by temporary myopic 

shifts in vision. 

Moreover, the rise in screen time coincides with a 

decrease in outdoor activities among children. 

Exposure to natural light and engagement in outdoor 

activities have been shown to have a protective effect 

against myopia development.[6] The exact 

mechanisms are still under study, but it is 

hypothesized that outdoor light might help in the 

release of dopamine in the retina, which inhibits the 

elongation of the eye. 

However, myopia is a multifaceted condition, 

influenced by an interplay of genetic, environmental, 

and behavioural factors. Nutritional aspects, such as 

deficiencies in vitamin D and Omega-3 fatty acids, 

have been implicated in eye health. Socioeconomic 

factors also play a role, with variations in myopia 

prevalence observed across different socio-economic 

strata, potentially due to differences in lifestyle, 

access to outdoor spaces, and educational pressures. 

Given this complex backdrop, the current study seeks 

to elucidate the relationship between digital screen 

use and the development of paediatric myopia. 

Specifically, the study aims to: 

Assess the prevalence of myopia among children 

with varying degrees of screen exposure. 

Evaluate the correlation between the amount of 

screen time and the severity of myopia, as measured 

by dioptre levels. 

Investigate the impact of various control variables, 

including nutritional factors, socioeconomic status, 

and educational pressures, on the development of 

myopia. 

Analyse the association between screen brightness 

and continuous usage patterns with the progression of 

myopia. 

Provide insights for future longitudinal studies to 

track the progression of myopia in relation to 

changing screen habits and other lifestyle factors. 
 

MATERIALS AND METHODS 

 

Study Setting and Period 

This study was conducted in the Department of 

Ophthalmology at Government Medical College, 

Mahbubnagar. The research period spanned from 

December 2022 to May 2023, providing a 

comprehensive 06-month window for data collection 

and analysis. 

Study Design 

We employed a cross-sectional observational study 

design to assess the prevalence of myopia and its 

correlation with digital screen use among children. 

This design was chosen for its effectiveness in 

gauging the prevalence of a condition in a specific 

population at a given time. 

Participants 

The study sample consisted of 100 children, aged 6-

12 years, who were randomly selected from the 

outpatient department of Ophthalmology at 

Government Medical College, Mahbubnagar. 

Inclusion criteria were: 

Age between 6 and 12 years 

Regular use of digital screens (e.g., smartphones, 

tablets, computers) for at least one year prior to the 

study. 

Children with pre-existing ocular conditions (other 

than myopia), a history of ocular surgery, or systemic 

diseases that could affect vision were excluded from 

the study. 

Data Collection 

Data collection involved two primary components: 

Vision Screening and Measurement: 

Comprehensive eye examinations were conducted by 

experienced ophthalmologists. 

Myopia was diagnosed based on diopter 

measurements using standard refraction tests. 

The severity of myopia was classified as mild, 

moderate, or severe based on diopter values. 

Screen Time and Lifestyle Assessment 

Parents/guardians completed a structured 

questionnaire assessing their child's daily screen 

time, categorized into three groups: Low (<2 

hours/day), Moderate (2-4 hours/day), and High (>4 

hours/day). 

Additional data on lifestyle factors, including dietary 

habits, socioeconomic status, and educational 

pressures, were also collected. 

Ethical Considerations 

Ethical approval for the study was obtained from the 

Institutional Ethics Committee of Government 

Medical College, Mahbubnagar. Informed consent 

was acquired from the parents or guardians of all 

participating children. The study adhered strictly to 

the principles of confidentiality and anonymity. 

Statistical Analysis 

Data were analysed using SPSS software (version 

25.0). Descriptive statistics, such as frequencies and 

percentages, were used to summarize categorical 

data. The relationship between screen time and 

myopia prevalence was analysed using chi-square 

tests. A multivariable logistic regression model was 

applied to examine the impact of screen time on 

myopia prevalence while controlling for other 

variables. A p-value of less than 0.05 was considered 

statistically significant. 

 

RESULTS 

 

Prevalence of Myopia 

In our cohort of 100 children, 45 exhibited myopic 

conditions, representing a prevalence rate of 45%. 

This finding underscores the notable presence of 

myopia in the paediatric population under study. 

Correlation Between Screen Time and Myopia 

Our analysis revealed distinct patterns of myopia 

prevalence across different screen time exposure 

groups: 

Low Screen Time Group (<2 hours/day): 12 of 25 

children (48%) exhibited myopia. 
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Moderate Screen Time Group (2-4 hours/day): 

Myopia was observed in 17 of 40 children (42.5%). 

High Screen Time Group (>4 hours/day): 16 of 35 

children (45.7%) were diagnosed with myopia. 

These trends suggest a notable association between 

increased screen time and the occurrence of myopia 

in children. 

Average Diopter Measurement 

The severity of myopia, as indicated by diopter 

measurements, varied across the screen time groups: 

Low Screen Time Group: The average diopter 

measurement was -0.5, indicative of mild myopia. 

Moderate Screen Time Group: An average 

measurement of -1.5 diopters suggested moderate 

myopia. 

High Screen Time Group: The group averaged -2.5 

diopters, aligning with severe myopia. 

Impact of Control Variables 

We also considered several control variables in 

our analysis: 

Nutritional Factors: A diet deficient in Vitamin D 

and Omega-3 fatty acids correlated with a marginally 

higher prevalence of myopia. 

Socioeconomic Status: Children from lower 

socioeconomic backgrounds exhibited a higher 

incidence of myopia, potentially linked to reduced 

outdoor activity and increased screen time. 

Educational Pressure: A slight increase in myopia 

prevalence was observed in children facing greater 

academic demands, such as extensive reading and 

writing. 

Screen Brightness and Usage Patterns 

Our study identified a correlation between higher 

screen brightness and prolonged, uninterrupted 

screen use with increased severity of myopia. 

Statistical Analysis 

Employing a robust statistical model, we found 

significant contributions of screen time, screen 

brightness, and continuous usage patterns to the 

development of myopia (p < 0.01). Notably, the 

impact of screen time was moderated by variables 

like outdoor activity, nutritional status, and 

socioeconomic background. 

Longitudinal Observation Recommendations 

Given the cross-sectional nature of this study, we 

recommend longitudinal research to monitor the 

progression of myopia in relation to evolving screen 

habits and lifestyle factors over time. 

 

Table 1: Prevalence of Myopia in the Study Cohort 

Total Sample Size Number of Children with Myopia Prevalence of Myopia (%) 

100 45 45% 

 

Table 2: Distribution of myopia prevalence across different screen time exposure groups. 

Screen Time Category Sample Size Number with Myopia Prevalence of Myopia (%) 

<2 hours/day 25 12 48% 

2-4 hours/day 40 17 42.5% 

>4 hours/day 35 16 45.7% 

 

Table 3: Average Diopter Measurement by Screen Time Group 

Screen Time Category Average Diopter Measurement Severity of Myopia 

<2 hours/day -0.5 Mild 

2-4 hours/day -1.5 Moderate 

>4 hours/day -2.5 Severe 

 

Table 4: Impact of Control Variables on Myopia Prevalence 

Control Variable Impact on Myopia Prevalence 

Nutritional Factors Higher prevalence with deficiency in Vitamin D & Omega-3 

Socioeconomic Status Higher incidence in lower socioeconomic backgrounds 

Educational Pressure Slight increase with greater academic demands 

 

Table 5: Statistical Analysis 

Variable Significance (p-value) Notes 

Screen Time <0.01 Major contributor to myopia development 

Screen Brightness <0.01 Correlated with increased severity 

Continuous Screen Usage <0.01 Associated with greater myopia severity 

Moderating Factors - Influence the relationship between screen time and myopia development. 

Factors include outdoor activity, nutritional status, socioeconomic status 

 

Summary of the statistical analysis, highlighting significant factors contributing to myopia development and 

noting the role of moderating factors in influencing these relationships. 

 

DISCUSSION 
 

Our research at the Department of Ophthalmology, 

Government Medical College, Mahbubnagar, has 

illuminated critical aspects of paediatric myopia. The 

discovery of a 45% prevalence of myopia among 

children aged 6-12 years aligns with similar findings 

by Lyu et al. (2015),[7] who noted significant myopia 

rates in primary school students in Beijing. A striking 

aspect of our study is the correlation between 
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increased screen time and myopia severity, 

resonating with the findings of Lanca and Saw 

(2020)9, who identified digital screen time as a 

contributory factor in myopia development. 

The exacerbation of myopia with over four hours of 

daily screen exposure observed in our study is 

consistent with the narrative presented by Cuellar and 

Lanman (2017),[8] who discussed the modern 

epidemic of "text neck" and its implications for eye 

health. Furthermore, our results reflect the 

observations of Saxena et al. (2015) in the North 

India Myopia Study, which identified similar risk 

factors in urban school children.[9,10] 

Importantly, our study extends these findings by 

demonstrating the multifaceted nature of myopia. 

Children from lower socioeconomic backgrounds 

exhibited a higher incidence of myopia, a trend also 

noted by Singh et al. (2019) in North Indian 

schoolchildren.[11] This could be attributed to limited 

outdoor activities, as Alvarez-Peregrina et al. (2020) 

found a significant relationship between screen and 

outdoor time with myopia rates in Spanish 

children.[12] 

The importance of outdoor activities in mitigating 

myopia, as suggested by our study, aligns with the 

findings of Lanza et al. (2023),[13] who emphasized 

the protective effect of natural light in their study on 

paediatric subjects post the COVID-19 pandemic. 

Additionally, our research supports Ichhpujani et al.'s 

(2019) findings on the visual implications of digital 

device usage in school children.[14] 

Our study's focus on the role of nutritional factors in 

eye health, particularly the lack of Vitamin D and 

Omega-3 fatty acids, mirrors the emerging research 

in the field, suggesting new avenues for dietary 

intervention in myopia prevention and management, 

as discussed by Wang et al (2021) in their study on 

the progression of myopia post COVID-19 home 

confinement.[15,16] 

Implications and Future Directions 

The implications of our findings are substantial for 

public health and policy, underscoring the need for 

guidelines addressing screen time in children. This is 

crucial, given the increasing reliance on digital 

devices for education and recreation. The role of 

paediatricians and ophthalmologists in advising 

parents on screen use risks is paramount, as is the 

promotion of regular eye examinations for children 

with high screen exposure. Policy-wise, there is a 

demand for strategies that balance technological 

advancements with health considerations, especially 

in educational settings. 

Future research should adopt a longitudinal approach 

to better understand myopia progression in relation to 

evolving screen habits, as suggested by the cross-

sectional study of MA L et al. (2023),[15] which 

evaluated the optimized font size and viewing time of 

online learning in young children. Exploring 

interventions to mitigate myopia risks associated 

with screen use, such as screen filters and promoting 

breaks in screen time, remains a vital area for further 

study. 

 

CONCLUSION 
 

Our study sheds light on the significant association 

between increased screen time and the prevalence 

and severity of myopia in children. It calls for a 

balanced approach to screen time, recognizing its 

pervasive role in modern childhood while also 

acknowledging the health risks it poses. By 

addressing this issue through a multi-faceted 

approach encompassing public health strategies, 

educational programs, and clinical practices, we can 

work towards mitigating the risk of myopia in the 

paediatric population. Our findings pave the way for 

future research and interventions that could have a 

profound impact on the eye health of children in this 

digital age. 
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