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A B S T R A C T

Purpose: To study the prevalence of Dry Eye Disease (DED) among undergraduate medical students using
Visual Display Terminal (VDT).
Materials and Methods: Cross-sectional study was conducted on 444 students at Medical college Hospital
in the department of Ophthalmology. All the consented study participants, after ruling out the exclusion
criterion, underwent dry eye workup which included routine slit lamp examination and Tear film break up
time (TBUT). In this study, TBUT ≤ 10 seconds was considered abnormal. They were asked to fill out an
OSDI (Ocular Surface Disease Index) questionnaire (Allergen Inc, Irvine, Calif, USA). The participants
were asked to answer questions related to VDT use. Statistical analysis was done using the SPSS software
(IBM).
Results: Based on the OSDI questionnaire, clinically significant DED was found in 28.8%. DED was
classified as mild DED in 17.1%, moderate DED in 6.3% and severe DED in 5.4% of the participants.
Among those with DED, VDT use was 2 to 4 hours in 29% of the participants, VDT > 4 hours was seen
in 32.7% of participants. Thereby, indicating that increase in VDT use had an association with increase in
prevalence of DED. DED based on signs (TBUT< or = 5 sec) was observed in 86.3% of participants.
Conclusion: There is a statistically significant association between VDT use and DED among young
students.
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1. Introduction

“Dry eye is a multifactorial disease of the ocular surface
characterized by a loss of homeostasis of the tear
film, and accompanied by ocular symptoms, in which
tear film instability and hyperosmolarity, ocular surface
inflammation and damage, and neurosensory abnormalities
play etiological roles.”1

Prevalence of Dry Eye Disease worldwide is 5 to 50%.1

Prevalence of Dry Eye Disease based on clinical signs
alone up to 75% in some countries.1 The prevalence of
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DED in India is 18.4% to 54.3%.2,3 It is higher than the
prevalence world-wide. A study was conducted at LV Prasad
Eye Institute to estimate the incidence of DED. In that study
DED was 16,482 per million population in adults.4

Dry eye disease is categorized into three main groups-
Aqueous deficient DED, evaporative DED and the hybrid
type.5 Visual Display Terminal (VDT) use is identified as
an important risk factor for evaporative DED. There is a
reduction in blink rate when we are using VDT or other
prolonged visual task such as prolonged computer use,
reading, watching TV, working on microscope etc. This
can aggravate the signs as well as the symptoms of dry
eye. These includes blurred vision, ocular surface staining,
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decreased tear film break-up time [TBUT]. All these
symptoms and signs limit the patients visual functioning
capabilities.6 The Osaka study which was conducted in
Japan showed a high prevalence of DED among young to
middle aged Japanese workers using VDT.7 In other studies,
multiple risk factors for DED have been studied along with
VDT use in different age groups. VDT use has been on the
rise in young individuals who are using them for prolonged
hours. In this study, we have eliminated all other causes of
DED and tried to study the effect of VDT use on a relatively
young population (Undergarduate medical students).

2. Materials and Methods

A cross-sectional hospital-based, observational study was
conducted on 444 undergraduate medical students at our
Medical college Hospital. Ethics clearance was obtained
from our Institutional Ethics committee. We have taken
consent from all the study participants.

All the study participants underwent comprehensive eye
examination using slitlamp.

They have also answered the given questionnaire (OSDI
questionnaire) regarding DED.

2.1. Exclusion criteria

Participants who reported a history of contact lens use,
refractive surgery, presence of systemic or ocular disease
contributing to dry eye, uncorrected refractive error, ocular
hypertension, use of any ocular medication within 1
month before the beginning of the study, any systemic
treatment with drugs such as beta-blocking agents, diuretics,
benzodiazepines, hormones, antihistamines, and other drugs
that could interfere with tear production were excluded from
the study.

All the students were advised not to use VDT 1 hour
before examination. The slit lamp examination was done
under normal room temperature (26 to 27oC) and 61 to 65%
humidity.

2.2. Outcome measures

2.2.1. Ocular surface disease index (OSDI) questionnaire
All the students participating in the study were asked
to answer this OSDI questionnaire (Allergen Inc, Irvine,
Calif, USA), which is the most widely used and
validated questionnaire for detecting symptoms of DED.8

A single examiner had administered the questionnaire.
OSDI questionnaire has three domains. Domain A has
five questions related to the ocular symptoms. Domain B
has four questions related to visual function. Domain C
has three questions related to environmental triggers. Each
question is given a score of 0 (none of the time) to 4 (all of
the time). The students were instructed to give a score for
every question based on symptoms they have experienced
the previous week. Each domain has a sub-total score (A, B

and C). All the sub-total scores were then added to get D.
The number of questions answered is given as E. The OSDI
score is obtained by multiplying the total score (D) by 25
and then dividing the total score obtained by the number of
questions answered (E). Scores range from 0 to 100. 0–12 is
normal, 13–22 is mild DED, 23–32 is moderate DED, and
≥33 is severe DED.9

2.3. VDT use

The participants were asked to answer a question related to
VDT use. VDT is visual display terminal like smart phone,
tablet, laptop etc. There were asked to choose one option
from 0 to 2 hours, 2 to 4 hours and more than 4 hours.

2.4. TBUT

All the study participants underwent a clinical evaluation
for dry eye with the Tear film break up time (TBUT).
It was done under similar environmental conditions like
temperature and humidity. The TBUT is done as follows:
Fluorescein impregnated strip wet with saline solution was
used for staining. Participants were requested to blink
several times to ensure adequate mixing of the fluorescein
dye with tears. The time interval between the last complete
blink and the appearance of the first corneal dark spot was
measured by a stopwatch, with the mean of 3 measurements
regarded as TBUT in this study. TBUT ≤ 10 seconds was
considered abnormal.10 TBUT less than 5 seconds was
considered DED clinically.

Unstable Tear Film is the central feature of VDT related
Dry Eye.11 OSDI score more than 12 and TBUT less than
or equal to 5 sec is defined as Dry Eye Disease.

Prevalence of DED based on symptoms alone was
estimated with OSDI score>12. Prevalence of DED based
on signs alone was also estimated from TBUT ≤ 5 sec in
either eye.

Prevalence of DED was also estimated based on both
symptoms and signs (OSDI>12 and TBUT ≤ 5 in either
eye).10

2.5. Statistical analysis

SPSS software was used for statistical analysis. The
association between Visual Display Terminal use and
OSDI score was established using Chi-square test. Logistic
regression analysis was done to know the association of
OSDI score with VDT use and gender. A p value of <0.05
was considered significant in the study.

3. Results

500 medical students were approached, out of which 444
students were eligible (after consideration of exclusion
criterion) to participate in the study. All the variables to
be analyzed were entered into the data collection software.



570 Reddy et al. / Indian Journal of Clinical and Experimental Ophthalmology 2024;10(3):568–572

Out of the total study population 168(37.8%) were males
and 276(62.2%) were females aged between 18 to 24 years
(Table 1).

Table 1: Characteristics of study population

Age Male (%) Female (%)

18 to 24 yrs 37.8 62.2

The duration of VDT use (>4 hours) was 25.2% among
males and 44.6% among females. (Table 2) Based on the
OSDI questionnaire, clinically significant DED was found
in 28.8% of the students. DED was classified as mild DED
in 17.1%, moderate DED in 6.3% and severe DED in
5.4% in the participants. The details of the OSDI score are
summarized in Table 3.

Table 2: VDT use among the study population

VDT use Male (%) Female (%)
0 to 2 hrs 2.3 2.8
2 to 4 hrs 9.6 13.8
>4 hrs 25.2 44.6

VDT: Visual display terminal

Table 3: Mean OSDI and domain scores among subjects with
DED

DED OSDI
score

(mean)

Domain
A score

Domain B
score

Domain
C score

Mild 17.0 ± 2.7 3.8 ± 1.5 2.2 ± 1.8 1.9 ± 1.9
Moderate 27.8 ± 2.3 6.0 ± 2.4 3.7 ± 2.2 3.1 ± 2.2
Severe 48.4 ± 10.4 10.0 ±

3.0
6.2 ± 3.0 5.5 ± 2.3

OSDI: Ocular surface disease index, DED: Dry eye disease

Among 28.4% students with DED, VDT use for 2-4
hours was seen in 29% of the study participants, VDT
use for > 4 hours was seen in 32.7% of participants. The
association between VDT use and OSDI score was obtained
by chi-square test as 4.86 and p value is 0.08.

DED in males is 25% and in females it is 31.2%. The
association between gender and OSDI score was obtained
by chi-square test as 0.96 and p value is 0.33.

TBUT ≤ 5 sec (either eye) was observed in 86.3% of
participants. Mean TBUT value among males was 4.5+2.4
sec and among females was 4.0+2.0 sec. TBUT value
among the three classes of DED is summarized in Table 4.

The diagnosis of DED based on both symptoms (OSDI
> 12) and signs (TBUT ≤ 5 sec) was made in 27% of
participants.

Logistic regression analysis was done using OSDI score
with VDT use, gender and years of exposure but did not
yield any association.

Table 4: TBUT value among subjects with DED

DED TBUT value
(RE)

TBUT value (LE)

Mild 5.3±3.5 4.1±3.2
Moderate 3.5 ± 1.7 3.0 ± 1.5
Severe 2.9±1.6 2.9±1.6

TBUT: Tear film break up time, DED: Dry eye disease

4. Discussion

Dry Eye Disease is one of the most prevalent ocular disease
which may have an adverse impact on the quality of life of
an individual.

We have conducted this study to estimate the prevalence
of Dry Eye Disease in undergraduate medical students. The
prevalence of DED was more in female students (62.2%)
when compared to male students (37.8%).

OSDI questionnaire was used to assess the symptoms
of the students. Based on OSDI score the prevalence of
DED was 28.8%.In previous studies the prevalence of DED
ranged from 5 to 50%,1 which is in agreement to our
present study. Also in a recent study done on Prevalence
of symptomatic dry eye disease with associated risk factors
among medical students at Chiang Mai University the
prevalence of mild, moderate, and severe dry eyes in
medical students based on the OSDI score were 24.2%,
18.8% and 27.8%, respectively.

Their study included evaluation of psychological stress
related to dry eye symptoms using Thai version of the 10-
Item Perceived Stress Scale-10 (T-PSS-10).12 In their study
female sex, contact lens wear, prolonged hours of contact
lens wear, higher frequency use of artificial tears per day,
longer duration of VDT use per day and higher score of T-
PSS-10 were also associated with increased severity of dry
eyes.

Among those found to have DED, most of them belonged
to the mild category. The prevalence of DED in males is
25% and in females is 31.2%. Females are more commonly
affected in most of the dry eye studies.1,11

VDT use for >4 hours was found in 25.2% of males and
44.6% of females. This indicates a greater use of VDT by
females. Among those with DED, VDT use was 2 to 4 hours
in 29% of students and VDT use for > 4 hours was seen in
32.7% of participants. Thereby, indicating that increase in
VDT use had an association with increase in prevalence of
DED. There was a study done in North India, in that study
there was a significant correlation between DED (P < 0.001)
and number of hours of VDT usage. 89.98% of the study
population with 4 hours or more of VDT use had severe
dry eye (adjusted OR 60.2; 95% confidence interval [CI]
43.9–82.7).7 In a study conducted in middle-aged office
workers of Japan, prolonged VDT use >8 hours (vs short
VDT use, i.e <8 hours, OR 1

4 1.94, 95% CI 1
4 1.22-3.09, P

1
4 .005) was associated with definite or probable DED.5 In
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the above studies, multiple risk factors for DED have been
studied along with VDT use in different age groups. VDT
use has been on the rise in young individuals who are using
them for prolonged hours.

In our study DED based on signs (TBUT< or = 5 sec)
was observed in 86.3% of participants. TBUT as a sign
did not co-relate well with the severity of DED according
to the OSDI questionnaire. The dry eye tests show inter-
observer variability and poor repeatability.13–15 TBUT may
be decreased early in the natural course of DED and after
a certain period, symptoms begin to develop. TBUT can
also be used as an early tool to screen DED due to VDT
use as it is decreased due to an unstable tear film.8 In a
study done in North India TBUT of <10 s (indicative of
tear film instability) was observed in 95.8% cases.6 There
was another study conducted in Japan on office workers who
were middle aged .In that study 78.6% of subjects showed
a TBUT of <5 seconds,5 These results are similar to our
study.

The prevalence of DED based on both symptoms and
signs was 27.5% in contrast to the prevalence based on
symptoms alone which was 28.8%. This implies that a small
percentage of study group having Dry Eye Disease based
on the OSDI questionnaire did not show any clinical signs.
This proves that, we cannot rely on a single tool to assess the
prevalence of Dry Eye Disease (DED). The students should
be given health education regarding reduction in VDT usage
and advised to use treatment according to the severity of
symptoms and signs.

Many important parameters like symptoms from OSDI
questionnaire, signs like TBUT, tear film osmolarity,
tear film biomarkers must be studied together to really
understand VDT related DED. This can be the topic for
further research. Amount of VDT exposure before testing,
brightness of the screen are important factors that can be
considered for further research.

5. Conclusion

There is a significant correlation between VDT usage and
DED in a large number of studies. But prevalence of
this condition is widely underestimated. DED in VDT
users has important consequences in medical college
students because this may compromise the number of
study hours and their productivity. There has to be an
universal agreement and well structured protocol for the
diagnosis criteria of DED. This would not only help
the ophthalmologists to develop appropriate preventive
strategies but also collectively contribute to understand
the risk of DED in medical students and also in general
population on a larger aspect.
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