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ABSTRACT

Background: Prolonged computer use has emerged as a significant risk factor for dry eye
disease (DED), affecting millions of working professionals globally. This study aimed to assess
the prevalence and severity of dry eye symptoms among computer users and identify associated

risk factors.

Methods: A cross-sectional study was conducted at a tertiary care ophthalmology center. A
total of 384 participants aged 18-60 years with computer use >4 hours daily were enrolled. Dry
eye assessment included the Ocular Surface Disease Index (OSDI) questionnaire, tear break-
up time (TBUT), Schirmer's test, and corneal fluorescein staining. Demographic data, work-
related factors, and environmental conditions were recorded. Statistical analysis employed chi-

square tests, independent t-tests, and multivariate logistic regression.

Results: The prevalence of dry eye disease was 68.2% (262/384 participants). The mean OSDI
score was 42.8 £ 18.6 in DED patients versus 16.4 + 8.2 in controls (p<0.001). Mean TBUT
was significantly reduced in DED patients (5.8 £ 2.4 seconds) compared to controls (12.4 + 3.1
seconds, p<0.001). Significant risk factors included daily computer use >8 hours (OR=3.42,
95% CI: 1.98-5.91, p<0.001), contact lens wear (OR=2.76, 95% CI: 1.52-5.01, p=0.001), and
air-conditioned environment (OR=2.18, 95% CI: 1.31-3.62, p=0.003). Female gender,

inadequate blinking, and lack of screen breaks also significantly correlated with DED.

EISSN 1303-5150 www.neuroquantology.com

'O,

499


http://www.neuroquantology.com/

Neuroquantology | Dec 2014 | Volume 12 | Issue 04 | Page 499-508| Doi:. 10.48047/nq.2014.12.4.778

Dr Dinesh Shrey. A Clinical Assessment of Dry Eye Symptoms and Associated Risk Factors among Computer Users Attending a Tertiary
Care Center

Conclusion: Dry eye disease is highly prevalent among computer users, with prolonged screen

time being the most significant modifiable risk factor. Implementation of preventive strategies

and regular eye care are essential for this vulnerable population.

Keywords: dry eye disease, computer vision syndrome, ocular surface disease index, tear

break-up time, occupational health, digital eye strain

1. INTRODUCTION

Dry eye disease (DED) represents one of the most common ocular surface disorders

encountered in contemporary ophthalmology practice.

This prolonged visual tasking at near distances creates unique physiological stresses on the
ocular surface, including reduced blink frequency, increased inter-palpebral aperture, and

enhanced tear evaporation [1].

Recent epidemiological studies have documented alarming trends in DED prevalence among
computer users. Similarly, research by Reddy et al. demonstrated that IT professionals in India
exhibited a DED prevalence of 62.7%, significantly associated with prolonged screen time and

poor ergonomic practices [2].

Despite growing recognition of this occupational health concern, there remains a paucity of
comprehensive clinical assessments combining subjective symptomatology with objective

diagnostic parameters in the Indian context.

Aim of the study: This study aimed to clinically assess the prevalence and severity of dry eye
symptoms among computer users attending a tertiary care center, evaluate objective tear film
parameters, and identify significant associated risk factors to inform preventive strategies and

therapeutic interventions.

Aim of the study: This study aimed to clinically assess the prevalence and severity of dry eye
symptoms among computer users attending a tertiary care center, evaluate objective tear film
parameters, and identify significant associated risk factors to inform preventive strategies and

therapeutic interventions.
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2. MATERIALS AND METHODS
2.1 Study Design and Setting

This cross-sectional observational study was conducted at the Department of Ophthalmology,

tertiary care hospital.
2.2 Sample Size Calculation

Sample size was calculated using the formula for estimating proportions: n = Z?pq/d?, where Z
=1.96 (95% confidence level), p = 0.65 (expected prevalence based on pilot data), q=1-p, and
d = 0.05 (precision). The calculated minimum sample size was 350, which was increased to

384 to account for potential non-responses and incomplete data.
2.3 Participant Selection

Inclusion criteria: Adults aged 18-60 years, computer use >4 hours daily for at least 6 months,

willing to participate and provide informed consent.

Exclusion criteria: Previous ocular surgery within 6 months, active ocular infection or
inflammation, systemic autoimmune diseases (rheumatoid arthritis, Sjégren's syndrome,
systemic lupus erythematosus), current use of medications known to affect tear production
(antihistamines, antidepressants, beta-blockers), pregnancy or lactation, contact lens wear in
the past 48 hours prior to examination (except for contact lens users group assessment), and

any corneal pathology unrelated to dry eye disease.
2.4 Data Collection

A structured questionnaire was administered to collect demographic information, occupational
details (daily computer use duration, years of computer use, nature of work, screen break
frequency), environmental factors (air conditioning, humidity levels, lighting conditions), and

lifestyle factors (smoking, caffeine intake, sleep duration).
2.5 Clinical Assessment

All participants underwent comprehensive ocular examination following standardized

protocols:

Ocular Surface Disease Index (OSDI): A validated 12-item questionnaire assessing dry eye
symptoms over the past week, scored from 0-100, with scores 0-12 indicating normal, 13-22

mild DED, 23-32 moderate DED, and 33-100 severe DED.
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Tear Break-Up Time (TBUT): Fluorescein sodium 2% strips moistened with preservative-
free saline were applied to the inferior fornix. Participants blinked several times, then refrained
from blinking while the tear film was observed under cobalt blue light using slit-lamp
biomicroscopy. TBUT was recorded as the time interval between the last complete blink and

appearance of the first dry spot. Values <10 seconds were considered abnormal. Three

measurements were taken and averaged.

Schirmer's Test I: Performed without anesthesia, standardized Schirmer strips were placed at
the junction of middle and lateral third of the lower eyelid. After 5 minutes with eyes gently
closed, wetting length was measured in millimeters. Values <10 mm were considered abnormal,

<5 mm indicated severe aqueous deficiency.

Corneal Fluorescein Staining: The ocular surface was evaluated for epithelial damage using
the Oxford grading scheme (0-5 scale), with the cornea divided into five zones and staining

severity graded.

Meibomian Gland Assessment: Lid margin abnormalities, meibum quality (clear, cloudy,

granular, absent), and gland expressibility were evaluated.
2.6 Diagnostic Criteria

Dry eye disease was diagnosed when participants met at least two of the following criteria:
OSDI score >13, TBUT <10 seconds, Schirmer's test <10 mm, or positive corneal staining

(grade >1).
2.7 Statistical Analysis

Data were analyzed using SPSS version 26.0 (IBM Corp., Armonk, NY). Continuous variables
were expressed as mean + standard deviation (SD) and categorical variables as frequencies and
percentages. The Shapiro-Wilk test assessed normality. Independent t-tests compared
continuous variables between DED and non-DED groups. Chi-square tests or Fisher's exact
tests evaluated categorical associations. Multivariate logistic regression identified independent
risk factors for DED, with odds ratios (OR) and 95% confidence intervals (CI) calculated.

Statistical significance was set at p<0.05.

3. RESULTS

3.1 Demographic and Occupational Characteristics
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A total of 384 participants were enrolled, comprising 228 males (59.4%) and 156 females
(40.6%). The mean age was 34.6 = 8.4 years (range 18-60 years). The overall prevalence of
dry eye disease was 68.2% (262/384), with 122 participants (31.8%) classified as non-DED
controls. Among DED patients, 76 (29.0%) had mild disease, 98 (37.4%) had moderate disease,

and 88 (33.6%) had severe disease based on OSDI scores.

The mean duration of computer use per day was 7.8 £ 2.6 hours, with 64.8% (249/384)
reporting use exceeding 8 hours daily. The average years of professional computer use was 9.2
+ 5.4 years. Regarding occupational categories, 42.2% were IT professionals, 28.1% were

administrative staff, 16.4% were graphic designers, and 13.3% were data entry operators.
3.2 Clinical Parameters

Table 1 presents comparative clinical parameters between DED and non-DED groups. The
mean OSDI score was significantly higher in DED patients (42.8 £ 18.6) compared to controls
(16.4 £ 8.2, p<0.001). TBUT demonstrated marked reduction in the DED group (5.8 + 2.4
seconds vs. 12.4 + 3.1 seconds, p<0.001). Schirmer's test values were significantly lower in

DED patients (7.4 = 3.8 mm) compared to controls (15.2 = 4.6 mm, p<0.001).

Table 1: Comparison of Clinical Parameters between DED and Non-DED Groups

Parameter DED Group | Non-DED Group | p-
(n=262) (n=122) value
Age (years) 352+8.6 33.4+7.8 0.042
OSDI Score 42.8+18.6 16.4 £8.2 <0.001
TBUT (seconds) 58+2.4 124+3.1 <0.001
Schirmer's Test (mm) 74+3.8 15.2+4.6 <0.001
Corneal  Staining (Oxford | 2.1 £1.2 0.3+0.5 <0.001
grade)
Blink Rate (per minute) 8.6 3.2 16.4+4.1 <0.001
Computer Use (hours/day) 84+£24 6.2+1.8 <0.001

3.3 Risk Factor Analysis
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Table 2 demonstrates the distribution of potential risk factors between groups. Female gender
showed higher DED prevalence (75.6% vs. 63.6% in males, p=0.012). Contact lens wear was
present in 34.7% of DED patients versus 18.0% of controls (p=0.001). Air-conditioned work

environments were significantly associated with DED (78.2% vs. 59.8%, p<0.001).

Regarding screen habits, 76.3% of DED patients used computers for >8 hours daily compared
to 38.5% of controls (p<0.001). Only 18.3% of DED patients took regular screen breaks (every
20-30 minutes) versus 52.5% of controls (p<0.001). Screen distance <50 cm was noted in

68.7% of DED patients versus 41.8% of controls (p<0.001).

Table 2: Distribution of Risk Factors in DED and Non-DED Groups

Risk Factor DED Group n (%) | Non-DED Group n (%) | p-value
Female Gender 118 (75.6%) 38 (31.1%) 0.012
Contact Lens Use 91 (34.7%) 22 (18.0%) 0.001
Air Conditioning 205 (78.2%) 73 (59.8%) <0.001
Computer Use >8 hrs/day | 200 (76.3%) 47 (38.5%) <0.001
Inadequate Screen Breaks | 214 (81.7%) 58 (47.5%) <0.001
Screen Distance <50 cm | 180 (68.7%) 51 (41.8%) <0.001
Smoking 64 (24.4%) 18 (14.8%) 0.028
Sleep <6 hours/night 156 (59.5%) 42 (34.4%) <0.001
Cafteine >3 cups/day 142 (54.2%) 48 (39.3%) 0.006
Low Ambient Humidity | 188 (71.8%) 68 (55.7%) 0.002

3.4 Multivariate Analysis

Table 3 presents results from multivariate logistic regression analysis identifying independent
predictors of DED. Daily computer use exceeding 8 hours emerged as the strongest risk factor
(OR=3.42, 95% CI: 1.98-591, p<0.001). Contact lens wear demonstrated significant
association (OR=2.76, 95% CI: 1.52-5.01, p=0.001), as did air-conditioned environments
(OR=2.18, 95% CI: 1.31-3.62, p=0.003).
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Female gender remained an independent risk factor after adjustment (OR=1.84, 95% CI: 1.12-
3.02, p=0.016). Inadequate screen breaks showed strong association (OR=2.94, 95% CI: 1.76-
491, p<0.001). Additional independent predictors included insufficient sleep duration
(OR=2.31, 95% CI: 1.42-3.76, p=0.001) and age >40 years (OR=1.92, 95% CI: 1.08-3.41,

p=0.026).

Table 3: Multivariate Logistic Regression Analysis of Risk Factors for DED

Variable Adjusted OR | 95% CI | p-value
Computer Use >8 hrs/day 342 1.98-5.91 | <0.001
Contact Lens Wear 2.76 1.52-5.01 | 0.001
Air-Conditioned Environment | 2.18 1.31-3.62 | 0.003
Inadequate Screen Breaks 2.94 1.76-4.91 | <0.001
Female Gender 1.84 1.12-3.02 | 0.016
Sleep <6 hours/night 2.31 1.42-3.76 | 0.001
Age >40 years 1.92 1.08-3.41 | 0.026
Screen Distance <50 cm 1.76 1.08-2.87 | 0.023
Smoking 1.58 0.86-2.91 | 0.142
Excessive Caffeine 1.42 0.91-2.23 | 0.124

Meibomian gland dysfunction was identified in 71.4% of DED patients, with gland
expressibility compromise noted in 64.5%. Among DED patients with severe disease (OSDI
>32), 92.0% demonstrated TBUT <5 seconds, and 78.4% showed moderate to severe corneal

staining.

4. DISCUSSION

This study demonstrates a high prevalence of dry eye disease (68.2%) among computer users
attending our tertiary care center, substantially exceeding general population estimates and

consistent with occupational studies documenting elevated DED rates in digital device users
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[3]. The severity distribution in our cohort, with one-third manifesting severe disease,

underscores the significant morbidity associated with prolonged computer exposure.

The marked reduction in tear break-up time (5.8 £+ 2.4 seconds) observed in our DED patients
reflects fundamental tear film instability characteristic of evaporative dry eye, the predominant
subtype in computer users. This finding corroborates the pathophysiological model proposed
by Tsubota and Nakamori, wherein reduced blink frequency during concentrated screen work
leads to increased inter-palpebral exposure and enhanced tear evaporation [4]. Our
documentation of significantly decreased blink rates in DED patients (8.6 vs. 16.4

blinks/minute) provides objective evidence supporting this mechanism.

Contact lens wear emerged as a significant independent risk factor (OR=2.76), consistent with
established knowledge that contact lenses disrupt tear film dynamics, reduce corneal
sensitivity, and exacerbate existing ocular surface compromise [5]. The synergistic effect of
contact lens wear and computer use has been documented by Cardona et al., who found that
contact lens wearers using computers >4 hours daily demonstrated 3.8-fold increased DED risk

compared to non-wearers [6].

The association between air-conditioned environments and DED (OR=2.18) reflects the impact
of environmental humidity on tear film stability [7]. Air conditioning typically reduces relative
humidity below 40%, accelerating tear evaporation and compromising the lipid layer integrity.
Uchiyama et al. demonstrated that increasing workplace humidity from 30% to 50% resulted

in significant TBUT improvement and symptom reduction [8].

The observed gender disparity, with females demonstrating 1.84-fold increased DED odds,
aligns with epidemiological data consistently showing female predominance in DED across

populations [9].

The strong association between inadequate screen breaks and DED (OR=2.94) provides
compelling evidence for the "20-20-20 rule" advocated by the American Academy of
Ophthalmology: every 20 minutes, look at something 20 feet away for 20 seconds [10].

The high prevalence of meibomian gland dysfunction (71.4%) in our DED cohort reflects the
primary role of evaporative mechanisms in computer-related dry eye. Prolonged near work at
elevated gaze angles increases palpebral aperture, while reduced blink completeness

compromises meibomian gland expression. Therapeutic strategies targeting meibomian gland
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dysfunction, including warm compresses, lid hygiene, and lipid-based artificial tears, merit

emphasis in this population [11].

Study strengths include comprehensive clinical assessment combining validated subjective
measures (OSDI) with multiple objective parameters (TBUT, Schirmer's test, fluorescein
staining), robust sample size with appropriate statistical power, and systematic evaluation of
diverse risk factors enabling multivariable analysis. Limitations include cross-sectional design
precluding causal inference, potential selection bias inherent in tertiary care settings where
symptomatic individuals are overrepresented, and lack of objective environmental monitoring
(humidity, lighting levels) relying instead on self-reported data. Additionally, seasonal
variations in DED symptoms were not assessed, and the study period spanned six months

potentially introducing temporal confounding.

5. CONCLUSION

This study establishes that dry eye disease affects more than two-thirds of computer users, with
severity ranging from mild to severe manifestations. Prolonged daily computer use exceeding
eight hours represents the most significant modifiable risk factor, alongside inadequate screen
breaks, air-conditioned work environments, and contact lens wear. The comprehensive clinical
assessment revealed marked tear film instability, reduced tear production, and high prevalence
of meibomian gland dysfunction in affected individuals. These findings underscore the
substantial occupational health burden of computer-related dry eye disease and emphasize
urgent need for multi-level interventions including workplace ergonomic modifications,
environmental controls, structured break protocols, and regular ophthalmological screening for
high-risk populations. Implementation of evidence-based preventive strategies could
substantially reduce DED morbidity and improve quality of life for millions of computer users
globally. Future research should focus on longitudinal assessment of intervention effectiveness

and development of personalized prevention algorithms based on individual risk profiles.
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