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A B S T R A C T

Background: Dry eye disease is a multifactorial disease of the tears and ocular surface that results in
symptoms of discomfort, visual disturbance, and tear film instability with potential damage to the ocular
surface, it is accompanied by increased osmolarity of the tear film and inflammation of the ocular surface.
Aim is to estimate the prevalence of Dry eye disease (DED) among medical students.
Materials and Methods: In this prospective, cross-sectional study, after getting informed consent 100
medical students were evaluated using the Ocular Surface Disease Index (OSDI) questionnaire, average
daily screen time and routine ophthalmological examination, Schirmer’s test, and tear film break-up time
(TBUT) as a screening method for identifying DED. The Data thus collected is entered in Microsoft
excel sheet & analyzed using SPSS 20.0 version. Descriptive statistics were applied to summarize the
demographic data, comparisons between categorical variables analyzed using Fisher’s exact test.
Result: The prevalence of DED among study participants was 43%, with 30% of students having mild
DED. There is a significant association between screen time and DED (p<0.05).
Conclusion: The prevalence of DED among medical students is rising as a result of an increase in screen
usage.
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Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Introduction

Dry eye disease is a multifactorial disease of the tears
and ocular surface that results in symptoms of discomfort,
visual disturbance, and tear film instability with potential
damage to the ocular surface, it is accompanied by increased
osmolarity of the tear film and inflammation of the ocular
surface.1 Patients with DED have a reduced quality of life
since it makes them more painful, depletes their energy, and
makes it harder for them to read and drive, during other tasks
as well.2 All of these things reduce the patients ability to
function well in their daily lives and at work.3

As little as two hours a day of continuous use of digital
devices can cause an array of vision-related problems,
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including "digital eye strain," according to the American
Optometric Association.4 Depending on the criteria, age,
sex, and population under study, the total prevalence of DED
can range from 5% to 50%. In a similar studies, additional
research have indicated that 3–34% of adult people
worldwide suffer from dry eye disease.5 Asian population
often have higher prevalence rates than Caucasian ones, and
the prevalence rates increase with age.6 Early preventative
efforts are essential for reducing the burden of DED,
considering that it is one of the ocular problems that can
potentially be prevented.4,7 However a large number of
studies have been carried out to explore the nature of DED,
very few have attempted to investigate the features of DED
among healthcare workers.8,9

Therefore, this study aims to address this gap by
investigating the prevalence of DED among medical
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students, who represent a subset of healthcare professionals
in training. By analyzing dry eye parameters and their
correlation with average screen time, we seek to elucidate
the impact of digital device usage on ocular health in this
population. Through a comprehensive examination of these
factors, we aim to contribute valuable insights towards
the development of effective preventive measures and
interventions to alleviate the burden of DED among medical
students and, by extension, healthcare professionals.

2. Materials and Methods

It was a prospective cross-sectional study conducted for
a period of 6 months, i.e., from June 2023 to November
2023, on medical students who gave informed consent and
fulfilled the inclusion and exclusion criteria. The study was
conducted at the Department of Ophthalmology, Alluri Sita
Ramaraju Academy of Medical Sciences, Eluru, Andhra
Pradesh. The initiation of the study was preceded by
obtaining permission from higher authorities and clearance
from the Institutional Ethics Committee.

2.1. Inclusion criteria

1. Medical students who are willing to participate are
included.

2.2. Exclusion criteria

1. The medical students with Glaucoma, Strabismus,
Severe Trauma, contact lens wearers, seborrheic
dermatitis, Sjogren syndrome, diabetes mellitus, spring
catarrh, undergone refractive surgery for vision
correction and Other ocular or eyelid surgeries that
may affect the ocular surface health are excluded. The
enrolled subjects are classified into two groups based
on screen time less than 4 hours and more than 4 hours

The study has been conducted by using questionnaire with
two sections:

1. Demographic data with pre-existing medical
conditions and average daily screen time.

2. Dry eye questionnaire using the ocular surface disease
index (OSDI).

All students underwent routine ophthalmological
examination along with Schirmer test and tear film
break-up time (TBUT) as a screening tool for detecting dry
eye disease

Tear film break up time (TBUT): An impregnated
fluorescein strip moistened with normal saline is instilled
into lower fornix, then patient is asked to blink several
times and observed under cobalt blue filter in slit lamp.
Breakup time less than 10 sec is considered abnormal. Test
is repeated three times and average calculated.

Schirmer’s test: It measures the amount of wetting of
Whatman 41 filter paper, according to wetting of the
Schirmer strip, five millimeters of the Schirmer strip were
folded and kept at the junction of lateral one third and
medial two third of the lower eye lids with the eyes open.
After five minutes, the strip was removed and the wetting of
the strip was measured. Dry eye was graded as normal when
the reading was more than 15 mm.

1. Mild dry eye is 11 - 15 mm
2. Moderate dry eye is 5 - 10 mm
3. Severe dry eye is less than 5 mm.

OSDI questionnaire: The 12 questions in the OSDI
questionnaire evaluate the following three primary domains
of ocular surface disorders in dry eyes are Five questions
about the symptoms of chronic dry eye disease 4 about
the poor visual performance caused by dry eyes, and 3
about how severe the symptoms were in specific scenarios
last week. Overall scores (ranging from 0 to 100) were
calculated and categorised into 3 groups. Normal (score
0–12), Mild Symptoms (score 13–22), Moderate Symptoms
(score 23–32), and Severe Symptoms (score 33–100).

The data was collected by self-administered method.

2.3. Statistical analysis

The collected data was entered in Microsoft Excel 2010
and analysed using SPSS 20.0 version. The results were
presented in the form of tables and charts. Descriptive
statistics were used to summarise the demographic data, and
Fisher’s exact test was used for comparisons between
categorical variables. A P-value <0.05 is considered to be
statistically significant.

3. Results

Among the 100 students 43 were females and 57 were
females.

Table 1: Descriptive statistics

Minimum
value

Maximum
value

Mean ± SD

Age 19 26 21.88 ± 1.51
SCHIRMER 7 25 16.66 ± 4.51
TBUT 2 21 12.01 ± 4.86
OSDI 4 58 17.61 ± 13.591

Table 1 shows the descriptive statistics, with the mean
age group of study participants being 21.88 ± 1.51, the
mean Schirmer value being 16.66 ± 4.51, the mean TBUT
value being 12.01± 4.86, and the mean OSDI being 17.61 ±
13.591.

Figure 1 shows that 35 students had abnormal TBUT less
than 10 seconds, while 65 students had normal TBUT.
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Figure 1: Sex distribution

Figure 2: Tear film break up time

Figure 3: OSDI questionnaire of dry eye disease

Figure 3 shows that out of 100 study participants, 56 had
normal scores, 24 had mild DED, 18 had moderate DED,
and 2 had severe DED.

Figure 4: Schirmers test

Figure 4 shows that, according to the schirmers test, 60
students have a normal value, 29 have mild DED, and 11
have moderate DED.

A total of 100 students 40 students had an average screen
time of ≥ 4 hours, whereas 60 students had an average
screen time of <4 hours. Among the 60 students whose
average screen time is less than 4 hours, 60 had a normal
TBUT and SCHIRMERS value, whereas in OSDI, 56 had a
normal score and 4 had a mild DED. In group ≥ 4 hours,
according to OSDI, 20 had mild DED, 18 had moderate
DED, and 2 had severe DED. Whereas in TBUT, 5 had
normal and 35 had abnormal less than 10 sec, according
to the schirmers value 29 have mild DED, and 11 have
moderate DED. There is a significant association between
dry eye parameters and screen time, as the p value is < 0.05.

4. Discussion

Medical students represent a distinct demographic
characterized by rigorous academic demands, long
hours of study, and high levels of psychological stress.
The demanding nature of medical education often
compels students to adopt coping mechanisms, including
increased use of electronic devices for study, research, and
communication. While these devices facilitate learning
and productivity, excessive screen time may inadvertently
contribute to the development of ocular health issues,
including dry eye disease (DED).

Our study, conducted among medical students, revealed
a notable prevalence of symptomatic DED, with 44%
of participants reporting symptoms consistent with the
condition. This finding underscores the significant impact
of prolonged screen exposure and lifestyle factors inherent
to medical education on ocular health. Notably, when
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Table 2: Association of OSDI, Schirmers test, TBUT test with screen time

Dry Eye Parameters Average Screen Time Fisher’s Exact
Test

Degree of
freedom p value≥ 4 hours < 4 hours

OSDI (score)

Normal 0 56

82.35 3 0.01
Mild 20 4

Moderate 18 0
Severe 2 0
Total 40 60

Schirmer’s
(value)

Normal 0 60

100.00 2 0.01Mild 29 0
Moderate 11 0

Total 40 60

TBUT (sec)
Normal 5 60

92.00 1 0.01Abnormal 35 0
Total 40 60

comparing our results to previous epidemiological surveys
on DED, we employed the Ocular Surface Disease Index
(OSDI) questionnaire to assess the severity of the disease.
Our analysis revealed a spectrum of disease severity among
participants, with 2% classified as having severe DED, 18%
with moderate DED, and 24% with mild DED.

Our study’s findings resonate with existing research
endeavors investigating the prevalence of dry eye disease
(DED) across various demographics, particularly within the
realm of medical education. Yuvashree et al. conducted a
study indicating a prevalence of DED at 56.8%, shedding
light on the substantial burden of the condition within this
cohort.4 Similarly, Bahkir et al. observed a prevalence rate
of 56.5%, with a notable higher incidence among female
participants, underlining the gender-related disparities in
DED prevalence.10 These collective findings underscore the
widespread nature of DED and emphasize the necessity
for targeted interventions to alleviate this prevalent ocular
health concern.

In parallel with our investigation, Lin et al. also delved
into the prevalence of DED among student populations,
reporting a prevalence rate of 60%.11 Additionally, they
utilized the Ocular Surface Disease Index (OSDI) scale to
grade the severity of DED, revealing approximately 40%
of students classified as having mild DED. According to a
study done by Yang I et al. on medical students, severe dry
eyes (OSDI score 33) were found in 27.8 percent of cases,
compared to 44 percent in our study, and they also used
keratography, ocular surface staining, the Schirmer test, and
the OSDI score to identify DED.6

Similar to our study findings, a study by Logaraj et al.
concluded that 70 percent of medical students had DED and
there was a strong association between DED and increased
screen use.12 A study by Iqbal et al. found that up to
68% of students who used electronics for more than three
hours a day had symptoms of dryness and developed the

DED, which is also similar to the findings of our study.13

According to a study conducted by Patel et al.there is a
positive and significant correlation between the stability of
the precorneal tear film and increased screen time.14

Symptomatic DED was common among medical
students, as found in previous studies by Hyon et
al.Increased levels of psychological stress was associated
with increased risk of DED.8

In 2014, Moon et al. evaluated the association between
children’s smart phone use and symptoms of dry eye in
South Korea, and they observed that both symptoms and
signs subsided after four weeks of reducing on screen time.
Additionally, they observed that exposure to the outdoors
prevented against dry eye disease, that offers us all more
justification to get outside almost after a year of excessive
indoor time.15 The most important advice we can give our
students with dry eye symptoms is to be mindful of their use
of electronic devices and to seek out alternative modalities
for working, learning, and socializing when possible.

5. Conclusion

The prevalence of DED among medical students is rising
as a result of an increase in screen usage. Awareness
about prevention of digital eye strain should be enforced
in medical students to bring these adverse effects to a
minimum level.
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