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ABSTRACT

Background: Dry eye disease (DED) is an increasingly recognized ocular surface disorder,
particularly among young adults due to rising digital device usage. Prolonged screen exposure has
been implicated as a major risk factor affecting tear film stability and ocular comfort.

Objectives: To assess the prevalence of dry eye disease and its association with screen time among
young adults attending a tertiary care hospital in South India.

Methods: A hospital-based cross-sectional analytical study was conducted from Feb 2020 to
December 2020 among 210 participants aged 18-35 years. Data were collected using a semi-
structured questionnaire, including the Ocular Surface Disease Index (OSDI) for symptom
assessment. Clinical evaluation was performed using tear film break-up time and Schirmer’s test.
Screen time was categorized into <2 hours, 2-4 hours, and >4 hours per day. Statistical analysis was
conducted using SPSS version 25.0, and associations were assessed using the Chi-square test, with
p<0.05 considered statistically significant.

Results: The prevalence of dry eye disease was 37.1%. Nearly half of the participants reported
screen time exceeding 4 hours per day. A significant association was observed between increased
screen time and dry eye disease (p<0.001), with the highest prevalence among individuals with
screen exposure greater than 4 hours daily. Occupation was also significantly associated with dry
eye disease (p=0.045), with students being more affected. No significant association was found with
gender.

Conclusion: Dry eye disease is prevalent among young adults and is significantly associated with
prolonged screen time. Preventive strategies focusing on reducing screen exposure and promoting
healthy visual habits are essential to address this growing public health concern.

Keywords: Dry eye disease; screen time; young adults; OSDI; digital eye strain; ocular surface;
cross-sectional study
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INTRODUCTION

Dry eye disease (DED) is a multifactorial disorder of the ocular surface characterized by a loss of
tear film homeostasis, accompanied by symptoms such as discomfort, visual disturbance, and tear
film instability, with potential damage to the ocular surface [1]. It is recognized as a significant
public health concern due to its high prevalence and impact on quality of life, work productivity,
and visual performance [2]. Globally, the prevalence of DED varies widely, ranging from 5% to
50%, depending on the diagnostic criteria and population studied [3]. With increasing urbanization
and digitalization, lifestyle-related risk factors—particularly prolonged screen exposure—have
emerged as key contributors to the rising burden of DED [4].

In recent years, the use of digital devices such as smartphones, tablets, and computers has increased
exponentially, especially among young adults. Prolonged screen time is associated with reduced
blink rate, increased tear evaporation, and incomplete blinking, all of which contribute to ocular
surface dryness and irritation [5]. The phenomenon of “digital eye strain” or “computer vision
syndrome” has been increasingly linked with DED, particularly in populations engaged in academic
or professional activities requiring extended visual display terminal use [6]. Studies have
demonstrated that individuals using screens for more than 4-6 hours daily are at significantly higher
risk of developing symptoms of DED [7].

In the Indian context, rapid digital penetration and increased reliance on online education, social
media, and remote work have amplified screen exposure among young adults. Recent studies from
urban India have reported a rising prevalence of DED among students and young professionals,
with estimates ranging from 20% to 40% [8]. Environmental factors such as air pollution, low
humidity, and prolonged indoor exposure further exacerbate ocular surface disorders in this
population [9]. Despite this, DED often remains underdiagnosed and undertreated, particularly in
younger individuals, as symptoms may be mild or attributed to transient visual fatigue.

At the local level, tertiary care hospitals in South India cater to a diverse population of young

adults, including students and professionals who are increasingly exposed to digital screens.
However, there is limited region-specific data evaluating the burden of DED and its association
with screen time in this demographic group. Most existing studies are either community-based or
conducted in specific occupational groups, thereby limiting generalizability. Furthermore, variations
in diagnostic criteria and lack of standardized assessment tools have contributed to inconsistencies
in reported prevalence.

Given the increasing reliance on digital devices and the potential implications of DED on visual
health and productivity, there is a need for systematic evaluation of its prevalence and associated
risk factors in young adults. Understanding the relationship between screen time and DED can help
in formulating preventive strategies, promoting awareness, and guiding clinical interventions.
Therefore, the present study aims to assess the prevalence of dry eye disease and examine its
association with screen time among young adults attending a tertiary care hospital in South India.

EISSN 1303-5150 www.neuroguantology.com

433


http://www.neuroquantology.com/

Neuroquantology |Feb 2021 | Volume 19 | Issue 2 | Page 432-439| Doi: 10.48047/nq.2021.19.2.NQ21066
Dr Abhinav Sinsinwar, PREVALENCE OF DRY EYE DISEASE AND ITS ASSOCIATION WITH SCREEN TIME AMONG YOUNG
ADULTS ATTENDING A TERTIARY CARE HOSPITAL IN SOUTH INDIA: A CROSS-SECTIONAL STUDY

METHODOLOGY

Study Design: This was a hospital-based cross-sectional analytical study conducted to assess the
prevalence of dry eye disease (DED) and its association with screen time among young adults, in
accordance with the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines.

Study Setting: The study was carried out in the Department of Ophthalmology of a tertiary care
teaching hospital in South India, which caters to a heterogeneous population including students,
office workers, and other young adults from both urban and semi-urban areas.

Study Duration: Feb 2020 to Dec 2020.

Study Population: The study population comprised young adults aged 18-35 years attending the
ophthalmology outpatient department (OPD) during the study period.

Inclusion Criteria
. Individuals aged 18-35 years
»  Willing to participate and provide informed consent
«  History of regular use of digital devices (smartphones, laptops, desktops, tablets)

Exclusion Criteria
»  Known ocular surface disorders (e.g., conjunctivitis, keratitis)
«  History of ocular surgery within the past 6 months
»  Contact lens users
«  Patients on medications affecting tear production (e.g., antihistamines, antidepressants)
«  Systemic diseases associated with dry eye (e.g., Sjogren’s syndrome, rheumatoid arthritis)

Sample Size: The sample size was calculated using the formula for estimating a proportion in
cross-sectional studies:

Z?Xpxq

dZ
Assuming a prevalence (p) of dry eye disease of 30% based on previous Indian studies, with 95%
confidence level (Z = 1.96) and absolute precision (d) of 6%, the calculated sample size was:

n =

_(1.96)2 x 0.30 X 0.70 -
B (0.06)2 -

Considering feasibility and non-response, a final sample size of 210 participants was included in the
study.

Sampling Technique: A consecutive sampling technique was employed, wherein all eligible
participants presenting to the OPD during the study period were recruited until the desired sample
size was achieved.

Data Collection Tools & Procedure: Data were collected using a predesigned, pretested semi-
structured questionnaire. Information regarding sociodemographic details (age, gender, occupation),
duration and type of screen use (hours per day, device type), and ocular symptoms was obtained
through face-to-face interviews. Dry eye symptoms were assessed using the Ocular Surface Disease
Index (OSDI) questionnaire, a validated tool for screening and grading DED severity. Clinical
evaluation included tear film break-up time (TBUT) and Schirmer’s test (without anesthesia),
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performed under standardized conditions by trained ophthalmologists. Participants were categorized
as having dry eye based on a combination of symptom score (OSDI) and clinical findings.

Study Variables: The primary dependent variable was the presence of dry eye disease, assessed
using OSDI scores and clinical tests (TBUT and Schirmer’s test). The primary independent variable
was daily screen time (in hours), categorized into <2 hours, 2—4 hours, and >4 hours. Other
independent variables included age, gender, occupation, and type of digital device used. 435
Statistical Analysis :Data were entered into Microsoft Excel and analyzed using Statistical Package
for the Social Sciences (SPSS) version 25.0. Descriptive statistics were used to summarize
demographic characteristics and prevalence of DED. Categorical variables were expressed as
frequencies and percentages. The association between dry eye disease and screen time, as well as
other variables, was assessed using the Chi-square test or Fisher’s exact test as appropriate. A p-
value of less than 0.05 was considered statistically significant.

Ethical Considerations: Written informed consent was obtained from all participants prior to
enrollment. Confidentiality and anonymity of participants were strictly maintained. The study
adhered to the ethical principles outlined in the Declaration of Helsinki.

RESULTS

A total of 210 participants were included in the study, with the majority belonging to the 18-22
years age group and a slight male predominance (Table 1).

Table 1: Sociodemographic Characteristics of Study Participants (n = 210)

Variable Category Frequency (n) Percentage (%)

18-22 82 39.0

Age Group (years) 23-27 68 32.4
28-35 60 28.6
Male 118 56.2

Gender
Female 92 43.8
Student 104 49.5

Occupation Professional 76 36.2
Others 30 14.3

Nearly half of the participants reported screen time exceeding 4 hours per day (Table 2).

Table 2: Distribution of Screen Time Among Participants (n = 210)

Screen Time (hours/day) Frequency (n) Percentage (%o)
< 2 hours 32 15.2
2—4 hours 78 37.1
> 4 hours 100 47.7

The overall prevalence of dry eye disease was 37.1%, with mild dry eye being the most common
severity category (Table 3).
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Table 3: Prevalence and Severity of Dry

y Eye Disease (n = 210)

Variable Category | Frequency (n) | Percentage (%0)
. Present 78 37.1
Dry Eye Disease
Absent 132 62.9
Mild 34 16.2
Severity (OSDI-based) Moderate 26 12.4
Severe 18 8.5

A significant association was observed between screen time and dry eye disease, with higher
prevalence among individuals using screens for more than 4 hours daily (p < 0.001) (Table 4).

Table 4: Association Between Screen Time and Dry Eye Disease (n = 210)

Screen Time (hours/day) | Dry Eye Present n (%) | Dry Eye Absent n (%) |Total| p-value
< 2 hours 6 (18.8) 26 (81.2) 32
2-4 hours 22 (28.2) 56 (71.8) 78|<0.001*
> 4 hours 50 (50.0) 50 (50.0) 100

*Statistically significant (Chi-square test)
Among other factors, occupation showed a statistically significant association with dry eye disease,
with students having a higher prevalence compared to other groups (p = 0.045). However, gender

was not significantly associated with dry eye disease (Table 5).

Table 5: Association of Selected Variables with Dry Eye Disease (n = 210)

Variable Category Dry Eye Present n (%) Dry Eye Absent n (%) | p-value
Male 40 (33.9) 78 (66.1)
Gender 0.180
Female 38 (41.3) 54 (58.7)
Student 44 (42.3) 60 (57.7)
Occupation |Professional |26 (34.2) 50 (65.8) 0.045*
Others 8 (26.7) 22 (73.3)

*Statistically significant
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DISCUSSION

The present study assessed the prevalence of dry eye disease (DED) and its association with screen
time among young adults attending a tertiary care hospital in South India. The findings revealed that
over one-third of participants were affected by DED, with a significant association between
increased screen time and the occurrence of dry eye symptoms. Additionally, occupation emerged
as a significant factor, whereas gender did not show a statistically significant association.

The observed prevalence of DED (37.1%) in this study is consistent with findings from previous
studies conducted in similar settings. Gupta et al. [8] reported a prevalence of approximately 30% in
an Indian hospital-based population, while Titiyal et al. [9] observed comparable estimates in South
India using symptom-based assessment tools. Variations in prevalence across studies can be
attributed to differences in diagnostic criteria, population characteristics, and environmental
exposures. The relatively higher prevalence in the present study may reflect increased digital device
usage among young adults in recent years.

A key finding of this study is the strong association between prolonged screen time and DED.
Participants with screen exposure exceeding 4 hours per day had a significantly higher prevalence
of dry eye compared to those with lower screen time. This aligns with earlier evidence
demonstrating that prolonged use of digital devices reduces blink rate and increases tear film
evaporation [5]. Rosenfield [6] described how sustained visual attention during screen use leads to
incomplete blinking and ocular surface stress, contributing to symptoms of dryness and irritation.

Similarly, Moon et al. [7] reported a higher risk of DED among individuals with extended video
display terminal exposure, supporting the dose-response relationship observed in the current study.
The significant association between occupation and DED, particularly among students, may be
explained by prolonged academic screen use, including online learning, assignments, and
recreational screen exposure. Students are more likely to engage in uninterrupted screen use for
extended periods, often in suboptimal ergonomic conditions, which may exacerbate ocular surface
strain. This finding is in agreement with studies highlighting higher prevalence of digital eye strain
among student populations [6,7].

In contrast, gender was not found to be significantly associated with DED in this study. While some
studies have reported a higher prevalence among females due to hormonal influences and tear film
instability [2], others have found no significant gender differences in younger populations. The lack
of association in the present study may be attributed to the relatively homogeneous age group and
similar exposure patterns to digital devices across genders.

From a clinical and public health perspective, these findings underscore the growing burden of
DED as a lifestyle-related disorder among young adults. With increasing dependence on digital
devices, especially in the post-pandemic era, DED is likely to become more prevalent. Early
identification and preventive strategies—such as promoting the 20-20-20 rule, encouraging frequent
blinking, optimizing screen ergonomics, and limiting unnecessary screen exposure—are essential to
mitigate the impact of DED. Healthcare providers should also incorporate routine screening for dry
eye symptoms in young individuals presenting with ocular discomfort or visual fatigue.

The strengths of this study include the use of both subjective (OSDI questionnaire) and objective
(TBUT and Schirmer’s test) measures for diagnosing DED, which enhances diagnostic accuracy.
Additionally, the study addresses a relevant and emerging public health issue in a specific
demographic group that is often underrepresented in ocular research.
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However, certain limitations should be acknowledged. Being a hospital-based study, the findings
may not be generalizable to the broader community. The cross-sectional design limits the ability to
establish causality between screen time and DED. Self-reported screen time may be subject to recall
bias. Furthermore, environmental and behavioral factors such as ambient humidity, screen
brightness, and break patterns were not assessed, which could influence the occurrence of DED.

In conclusion, the study highlights a significant association between prolonged screen time and dry
eye disease among young adults, emphasizing the need for increased awareness and preventive
interventions in this population.

CONCLUSION

This study demonstrates that dry eye disease is a common condition among young adults, with a
prevalence of over one-third in the study population. A significant association was observed
between prolonged screen time and the occurrence of dry eye disease, indicating that increased
exposure to digital devices is a major modifiable risk factor. Students were particularly affected,
likely due to higher and sustained screen usage patterns. These findings highlight the emerging
burden of dry eye disease as a lifestyle-related condition in the digital era. Early identification and
targeted interventions, including awareness regarding safe screen practices, regular breaks, and
ergonomic modifications, are essential to prevent long-term ocular morbidity. Incorporating routine
screening for dry eye symptoms in clinical practice, especially among high-risk groups, may
improve early diagnosis and management. Further large-scale, community-based and longitudinal
studies are recommended to establish causal relationships and evaluate preventive strategies.
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