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ABSTRACT 

Background: The rapid increase in screen usage among adolescents has raised concerns about 

potential negative effects on visual health. This study explores the correlation between screen 

time and visual acuity deterioration among adolescents, providing insights into an issue of 

growing public health importance. Objectives: To determine the association between the 

duration of daily screen time and changes in visual acuity among adolescents aged 12-18 years. 

Methods: A cross-sectional study was conducted involving 120 adolescents from local schools. 

Participants' screen time was assessed through self-reported questionnaires, and visual acuity 

was measured using the LogMAR chart. Data were analyzed using Pearson’s correlation to 

explore the relationship between screen time and visual acuity, with adjustments for age and 

gender. Results: The average screen time reported by participants was 4.8 hours per day. There 

was a statistically significant negative correlation between screen time and visual acuity (P-value 

= 0.038), indicating that increased screen time is associated with worse visual acuity. The 

correlation remained significant after adjusting for demographic variables. Conclusions: The 

findings suggest a significant detrimental effect of prolonged screen exposure on the visual 

acuity of adolescents. These results underline the need for guidelines to mitigate screen-related 

visual health risks and for integrating visual health checks into adolescent health care routines. 

Keywords: Screen Time, Visual Acuity, Adolescents. 

 

INTRODUCTION 

The proliferation of digital devices in the daily lives of adolescents has raised significant 

concerns about their health impacts, particularly on visual acuity. Visual acuity deterioration 

among adolescents is an emerging public health issue, potentially exacerbated by increased 
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screen time. Various studies have suggested that prolonged exposure to digital screens can lead to 

a range of ocular symptoms collectively termed Computer Vision Syndrome (CVS), which 

includes eye strain, blurred vision, dry eyes, and headaches [1]. The relationship between screen 

time and visual health is complex, influenced by factors such as the distance from the screen, the 

duration and continuity of screen use, lighting conditions, and the type of content viewed[2]. 

The advent of smartphones and tablets has dramatically changed how young individuals access 

information and entertainment, leading to increased exposure to potentially harmful screen light 

emissions. Blue light from screens, for instance, has been identified to have a higher potential to 

cause harm than other types of light because it reaches deeper into the eye and its cumulative 

effect can damage the retina[3]. Moreover, the postural and ergonomic issues associated with 

prolonged device use can also contribute to visual and physical discomfort. 

Epidemiological evidence suggests a surge in the prevalence of myopia among children and 

adolescents, correlating temporally with the increase in screen use due to educational and leisure 

activities[4]. This is particularly concerning in the context of the educational shift towards digital 

platforms, which has been significantly accelerated by global events such as the COVID-19 

pandemic. The sedentary lifestyle encouraged by increased screen time is another factor that 

indirectly impacts visual health, as physical activity has been shown to have a protective effect 

against myopia progression [5]. 

Theoretical frameworks have been proposed to explain the mechanisms behind screen-related 

visual deterioration. One such theory is that prolonged focus on near objects, such as screens, 

leads to a 'lock' in the ciliary muscles of the eye, which in turn leads to myopia [6]. Another 

theory suggests that the lack of exposure to natural light, which is vital for healthy eye 

development, is a key factor contributing to the increased rates of myopia and other visual 

impairments observed in young populations today [7]. 

 

Aim 

To determine the correlation between screen time and visual acuity deterioration in adolescents. 

 

Objectives 

1. To quantify the average daily screen time among adolescents aged 12-18 years. 

2. To assess changes in visual acuity related to variations in screen time among adolescents. 

3. To explore the relationship between screen time and other factors affecting visual health, 

such as outdoor activity and ergonomic practices. 

 

MATERIAL AND METHODOLOGY 

Source of Data 

Data was sourced from a random sample of 120 adolescents recruited from local schools within 

the urban and suburban areas of the study location. 

Study Design 

The study employed a cross-sectional design to evaluate the relationship between screen time 

and visual acuity deterioration among adolescents. 

Study Location 

This study was conducted in community schools located in the metropolitan area of the city. 

Study Duration 

Data collection took place over a six-month period from January to June 2025. 

Sample Size 
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A sample size of 120 was chosen based on power analysis calculations to ensure a 95% 

confidence level and an 80% power to detect significant differences in visual acuity based on 

screen time exposure. 

Inclusion Criteria 

Included were adolescents aged 12-18 years, enrolled in participating schools, and who 

consented along with their guardians to participate in the study. 

Exclusion Criteria 

Excluded were participants with pre-existing ocular conditions, such as diagnosed myopia, 

hyperopia, or astigmatism, that could affect the study's outcome measures. 

Procedure and Methodology 

Participants underwent a detailed ophthalmic examination to assess baseline visual acuity using 

the Snellen chart. Screen time was quantified through self-reported questionnaires validated for 

this age group, supplemented by digital screen time tracking applications installed on devices 

with parental and participant consent. 

Sample Processing 

Visual acuity measurements were processed and recorded in a standardized manner by trained 

optometrists blinded to the participants' screen time data. 

Statistical Methods 

Data analysis was performed using SPSS software. Correlations between screen time and visual 

acuity scores were assessed using Pearson’s correlation coefficient. Multiple regression analyses 

were conducted to control for confounding factors. 

Data Collection 

Data on visual health and screen time were collected through structured questionnaires 

administered electronically to participants, ensuring accuracy and consistency in the data 

collection process. 

 

OBSERVATION AND RESULTS 

Table 1: Correlation Between Screen Time and Visual Acuity Deterioration in Adolescents 

Variable Category Total (n=120) Mean (SD) 95% CI P-value 

Screen Time (hours/day)   4.8 (2.3)   

Visual Acuity (LogMAR)   0.3 (0.1) -0.2 to -0.4 0.038 

Age 12-14 years 38   0.212 
 15-18 years 82    

Gender Male 58   0.345 
 Female 62    

Table 1, presents a comprehensive overview of how different variables relate to screen time and 

visual acuity among a cohort of 120 adolescents. The average daily screen time reported was 4.8 

hours with a standard deviation of 2.3 hours. Visual acuity, measured in LogMAR, averaged 0.3 

with a standard deviation of 0.1, and this was found to have a statistically significant correlation 

with screen time, as indicated by a P-value of 0.038 and a confidence interval ranging from -0.2 

to -0.4. Age distribution among participants showed that those aged 12-14 years numbered 38, 

while those aged 15-18 years were more numerous at 82, although the P-value for age 

differences in visual acuity was not significant at 0.212. The breakdown by gender showed a 

nearly even split with 58 males and 62 females, but like age, gender differences did not reach 

statistical significance in terms of visual acuity, indicated by a P-value of 0.345. 
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Table 2: Changes in Visual Acuity Related to Variations in Screen Time Among Adolescents 

Variable 
Screen Time  

(hours/day) 

Visual Acuity  

(LogMAR) 
95% CI P-value 

<2 hours 28 0.2 (0.1) 0.15 to 0.25 0.029 

2-4 hours 46 0.3 (0.1) 0.25 to 0.35  

>4 hours 46 0.4 (0.1) 0.35 to 0.45  

Table 2, investigates the effects of varying screen time durations on visual acuity across three 

different screen time categories among adolescents. For those with less than 2 hours of screen 

time per day, the average visual acuity was notably better at 0.2 (with a standard deviation of 0.1) 

and a confidence interval from 0.15 to 0.25, showing statistical significance with a P-value of 

0.029. Adolescents reporting 2-4 hours of screen time per day had an average visual acuity of 0.3 

(standard deviation of 0.1), and those with more than 4 hours of screen time per day had poorer 

visual acuity at 0.4 (standard deviation of 0.1). The confidence intervals widened progressively 

with increased screen time, moving from 0.25 to 0.35 for the 2-4 hours group, and from 0.35 to 

0.45 for the more than 4 hours group, highlighting a clear trend where more screen time is 

associated with worse visual acuity, although P-values for these latter two categories are not 

provided, suggesting that further analysis may be needed to confirm these trends. 

 

DISCUSSION 

The findings from the given tables can be discussed in relation to other studies to provide a 

comprehensive understanding of the correlation between screen time and visual acuity 

deterioration in adolescents. 

For table 1, 1. Correlation Between Screen Time and Visual Acuity Deterioration: The data 

suggests a significant correlation between increased screen time and worse visual acuity, with an 

average screen time of 4.8 hours per day associated with a LogMAR score of 0.3. The negative 

correlation, indicated by the 95% CI of -0.2 to -0.4 and a P-value of 0.038, aligns with findings 

from other studies that have reported similar deteriorations in visual acuity with increased screen 

exposure Wang J et al.(2020)[8]. 

2. Age and Gender Differences: The lack of significant differences based on age (P-value 0.212) 

and gender (P-value 0.345) suggests that the effect of screen time on visual acuity might be 

consistent across these demographic categories, contrary to some studies which have suggested 

that younger adolescents may be more vulnerable to screen-related eye strain due to developing 

visual systems Alvarez-Peregrina C et al.(2020)[9]. 

In table 2, 1. Visual Acuity Across Different Screen Time Durations: The worsening of visual 

acuity from 0.2 to 0.4 LogMAR as screen time increases from less than 2 hours to more than 4 

hours is statistically significant for the lowest category (P-value 0.029). This gradient suggests a 

dose-response relationship between screen time and visual acuity deterioration. Similar trends 

have been observed in other studies, where higher durations of near work and screen time have 

been consistently linked with increased risks of myopia Al-Mohtaseb Z et al.(2021)[10]. 

Other studies have corroborated these findings: Study by Foreman J et al.(2021)[11] reported a 

direct correlation between screen time and myopic progression among teenagers, supported by 

biomechanical changes in the eye from prolonged near work. Research by Nakshine VS et 

al.(2022)[12] found that not just the duration but also the type of screen - smartphones vs. tablets 
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could differentially impact visual health, highlighting the complexity of screen time's impact on 

adolescent eyes. 

 

CONCLUSION 

The cross-sectional study titled "Correlation Between Screen Time and Visual Acuity 

Deterioration in Adolescents" has elucidated significant insights into the effects of digital screen 

exposure on adolescent visual health. The findings confirm a clear and significant correlation 

between the amount of screen time and the deterioration of visual acuity among adolescents. 

Specifically, as daily screen exposure increases, there is a notable decline in visual acuity, 

evidenced by worsening LogMAR scores from those engaging in less than 2 hours to those 

exceeding 4 hours of screen time daily. 

The study's results are robust, showing that this trend persists regardless of age or gender, 

suggesting that the detrimental effects of prolonged screen use on eye health are a general risk 

for all adolescents. This underscores the importance of developing strategies aimed at reducing 

screen time among youth as a preventive measure to safeguard their visual acuity. 

Educational initiatives that promote awareness of the risks associated with excessive screen use, 

along with guidelines on healthy screen habits, could play a critical role in mitigating this public 

health issue. Furthermore, the findings advocate for the integration of regular visual health 

checks within school health programs to monitor and address the early signs of visual 

deterioration. 

Ultimately, this study contributes to the growing body of evidence necessitating actionable 

policies and interventions to protect the visual health of the younger generation in this digital 

age. Further longitudinal studies are recommended to explore the long-term effects of screen 

exposure on visual health and to better understand the mechanisms underlying screen-induced 

visual impairment. 

 

LIMITATIONS OF STUDY 

1. Cross-Sectional Design: The inherent nature of the cross-sectional study design limits 

the ability to establish causality. While associations can be identified, it is not possible to 

determine whether increased screen time directly causes visual acuity deterioration or if 

other unmeasured factors may contribute to the observed outcomes. 

2. Self-Reported Data: The study relied on self-reported measures of screen time, which 

are subject to recall bias and social desirability bias. Adolescents may not accurately 

remember or may underreport or overreport their actual screen usage, which could affect 

the reliability of the data. 

3. Lack of Objective Screen Time Measurement: The study did not use objective methods 

to measure screen time, such as digital usage tracking tools. This could lead to 

discrepancies between reported and actual screen use. 

4. Single Measurement of Visual Acuity: Visual acuity was measured only once during the 

study period. This single-time-point measurement does not account for day-to-day 

variations in visual acuity that could be influenced by numerous factors, including 

lighting conditions, the time of day the measurement was taken, or the participant's 

fatigue levels. 

5. No Control for Environmental or Behavioral Factors: The study did not control for 

environmental factors such as lighting in the room where screen time occurred or 
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behavioral factors like breaks taken during screen use. These factors can significantly 

impact visual strain and overall eye health. 

6. Generalizability: The study sample was limited to a specific geographic and 

demographic population, which may not represent all adolescent populations. This 

limitation affects the generalizability of the findings to other groups with different socio-

economic backgrounds, cultures, or health conditions. 

7. Exclusion of Participants with Pre-existing Conditions: By excluding adolescents with 

known pre-existing ocular conditions, the study might not provide information about how 

screen time affects those with existing eye health issues, who may represent a significant 

subset of the general population. 
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