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Abstract:

Background: Digital Eye Strain (DES), or Computer Vision Syndrome, is an emerging concern among students
due ‘to prolonged use of digital devices, leading to ocular and musculoskeletal symptoms. Medical students are
particularly at risk owing to extended screen exposure for academic and recreational purposes.

Aim: To assess the prevalence, severity, and associated factors of DES among undergraduate medical students.
Methodology: A descriptive cross-sectional study was conducted among 90 medical students at Patna Medical
College and Hospital,Patna, Bihar, India. Data were collected using a structured, self-administered questionnaire
covering demographics, device usage patterns, screen time, break practices, and ocular symptoms. Statistical
analysis was performed using SPSS v27.0, with significance set at p < 0.05.

Results: DES was reported by 83.3% of participants, with eye strain (72.2%), dryness (55.6%), and headache
(44.4%) being most common. Smartphones were the primary devices used (61.1%), and increased screen time
(>4 hours/day) was strongly associated with DES (p = 0.02). Only 22.2% of students took regular breaks,
highlighting poor ergonomic practices.

Conclusion: DES is highly prevalent among medical students and is influenced by prolonged screen use and
irregular breaks. Preventive strategies, including ergonomic education, regular breaks, and ocular hygiene, are
essential to mitigate DES and promote student well-being.
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Introduction

Over ‘the past several years, as the digital technol- Digital Eye Strain is defined by both visual and
ogy has entered into all aspects of academic and pro- physical expression of symptoms which comprise of
fessional life, it has introduced several new issues eye fatigue, dryness, redness, imitation, blurred vi-
related to human health one of the most obvious and sion, headaches and pains in the neck or shoulders.
discussed ones being Digital Eye Strain (DES) or Such signs are caused by the compound interaction
Computer Vision Syndrome (CVS). The term refers of factors including the duration of activities near
to a set of eye and vision-related issues that are work, insufficient lighting, bad posture, glare, unfa-
caused by excessive use of digital screens like com- vorable viewing distance, and uncorrected vision is-
puters, laptops, tablets, and smart phones. With the sues [2] in nature. Human visual system is not pro-
current growth in the use of digital devices, espe- grammed to perform near-focusing activities on a
cially in the educational field, more students are be- continuous basis at a fixed distance as it is the case
coming exposed to the dangers of DES. The most with screen-based work. Constant adjustment and
vulnerable of them are the medical students because alignment to concentrate on screens exert further de-
of their large exposure to the screen due to academic mand on visual muscles causing discomfort and fa-
learning, online lectures, maintenance of online rec- tigue. Also, regular use of digital devices, especially
ords, online learning modules, and recreational ac- those emitting blue light, may destabilize the tear
tivities [1]. The increased use of digital devices in film and cause ocular surface disorders [3] only. The
medical education has necessitated the need to com- prices of the pandemic and the following widespread
prehend the occurrence, intensity and effects of dig- use of online learning have exacerbated the issue,

ital eye strain among this group of individuals.
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since students spend significantly more time at
screens both studying and socializing [4].

The med students are especially vulnerable to the
stressors that lead to the increased digital eye strain.
Their academic schedule is rigorous, study time is
lengthy, and they need to use digital sources like e-
books, the Internet in search databases, and videos,
which makes their screen time long. Moreover, the
necessity to achieve academic success and the ab-
sence of proper education on the importance of er-
gonomic behaviors tend to result not only in wrong
screen habits like using the screen constantly with-
out taking a break but also in using it at the cost of
poor sitting posture [5]. The visual fatigue and mus-
culoskeletal discomfort not only have negative ef-
fect on the physical health of students but it also has
an impact on their concentration, performance and
well-being of the students. In others, the symptoms
can be chronic in case preventive measures are not
taken in early stages.

A number of researches have put forward digital eye
strain as a new work-related risk among both stu-
dents and employees. It has been found out that 50-
90 percent of all people who spend a lot of time on
digital screens have some CVS symptoms [6]. This
prevalence is also cited to be exceptionally high
among medical students, to whom electronic learn-
ing platforms are an academic dependence. The shift
to virtual learning conditions, especially throughout
the pandemic, has played a major role in increasing
the frequency and hours of screen time. The medical
students have been thus one of the most hit popula-
tions, with complaints usually being the most issued
in relation to the eye compared to the medical stu-
dents in other fields [7]. Furthermore, deficient in
regular ophthalmologic examination and little
awareness regarding preventive factors, like 20-20-
20 rule (taking a 20-second break to look at an object
20 feet away in 20-minute intervals), makes them
even more vulnerable.

The implications of digital eye strain (DES) have
broader consequences than eye discomfort. Contin-
uous stress on the eye and visual fatigue may also
result in low academic achievement, global mental
fatigue, and degradation of the quality of life. Addi-
tionally, the exposure to blue light emitted by screen
devices is associated with sleeping disorders, which
reduces melatonin release, which, in itself, reduces
mental capabilities and stamina. This is a multifac-
torial condition that must be contemplated and for
which, if possible, prevention should be imple-
mented, especially for students engaged in intensive
educational work, such as students in medical
school. Education and prevention of ergonomic
standards, optimal screen settings, usage of ambient
light, and regular eye examinations may help dimin-
ish the prevalence of DES [8].
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Considering these issues, there is urgency to engage
in targeted research on digital eye strain in medical
students in order to determine the prevalence, risk,
and prevention of the same. The knowledge of the
scale of the issue within this particular population
will not only contribute to developing relevant
health educational interventions but also inform in-
stitutional policies that would promote digital well-
being. The results can be used to formulate measures
of reducing screen-related health issues by interven-
tions which include awareness creation, posture cor-
rection classes, and frequent eye testing. The study
objectives are ‘to determine a detailed evaluation of
the prevalence and the type of digital eye strain in
medical students and propose evidence-based pre-
ventive measures that have the potential to enhance
their optical health, learning performance, and life
quality.

Methodology

Study Design: The present study adopted a descrip-
tive cross-sectional design to assess the prevalence
of digital eye strain (DES) and its associated factors
among undergraduate medical students. This design
was chosen as it enables the collection of data from
a defined population at a specific point in time to es-
tablish relationships between exposure to digital de-
vices and ocular symptoms.

Study Area: The study was conducted in the De-
partment of Ophthalmology, Patna Medical College
and Hospital, Patna, Bihar, India for six months. The
institution was selected because it has a large popu-
lation of undergraduate medical students extensively
engaged in academic and clinical activities involv-
ing digital devices, making it an appropriate setting
for such an assessment.

Study Participants: The study population consisted
of undergraduate medical students enrolled at Patna
Medical College. Participants were informed about
the study objectives, and their voluntary participa-
tion was sought prior to inclusion.

Inclusion Criteria

e Undergraduate medical students currently en-
rolled in the medical course.

e Students who regularly used digital devices
such as smartphones, laptops, tablets, or desk-
top computers for academic or recreational pur-
poses.

e  Participants who were able to read and compre-
hend English.

e Students who provided written informed con-
sent and were willing to participate in the study.

Exclusion Criteria

e  Students with pre-existing ocular conditions un-
related to digital eye strain, such as glaucoma,
cataract, or chronic conjunctivitis.
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e  Students who had previously undergone ocular
or refractive surgery.

e Students who were not willing to participate or
did not provide informed consent.

Sample Size: A ‘total of 90 undergraduate medical
students were included in the study. The sample size
was determined based on convenience sampling,
considering the availability and willingness of par-
ticipants during the study period.

Procedure: Data collection was carried out over a
two-month period using a pretested, structured, self-
administered questionnaire designed to evaluate the
prevalence and associated factors of digital eye
strain. The questionnaire comprised sections on so-
ciodemographic information, patterns of digital de-
vice usage (including type of device, screen time du-
ration, and working posture), and ocular symptoms
such as eye strain, headache, dryness, blurred vision,
and redness. A brief ocular examination was also
performed to assess any refractive errors or ocular
surface abnormalities among the participants. The
questionnaire was distributed in classroom and hos-
tel settings to ensure maximum participation. Prior
to data collection, ethical approval was obtained
from the Institutional Ethics Committee of Patna
Medical College and Hospital, and written informed
consent was obtained from all participants after ex-
plaining the purpose and nature of the study.
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Participation was voluntary, and confidentiality of
responses was strictly maintained.

Statistical Analysis: After collection, all question-
naires were checked for completeness and accuracy.
The data were coded and entered into Microsoft Ex-
cel and subsequently analyzed using Statistical
Package for the Social Sciences (SPSS) version
27.0. Descriptive statistics such as frequency, per-
centage, mean, and standard deviation were used to
summarize the data. Associations between digital
eye strain and various factors such as duration of
screen exposure, device type, and ergonomic habits
were examined using appropriate inferential statisti-
cal tests, with a p-value < 0.05 considered statisti-
cally significant.

Result

Table 1 presents the sociodemographic profile of the
90 study participants. The majority of participants
(55.6%) were aged between 21 and 23 years, fol-
lowed by 27.8% in the 18—20-year group, and 16.6%
over 23 years. In terms of gender distribution, males
slightly outnumbered females, accounting for 53.3%
and 46.7%, respectively. Participants were Tela-
tively evenly distributed across the years of study,
with 22.2% in the first year, 27.8% in the second
year, 24.4% in the third year, and 25.6% in the final
year or internship. Regarding residence type, two-
thirds of the participants (66.7%) resided in hostels,
while one-third (33.3%) were day scholars.

Table 1: Sociodemographic Profile of the Study Participants (n = 90)
Variable Category Frequency (n) Percentage (%)
Age (in years) 18-20 25 27.8
21-23 50 55.6
>23 15 16.6
Gender Male 48 533
Female 42 46.7
Year of Study Ist Year 20 22.2
2nd Year 25 27.8
3rd Year 22 24.4
Final Year / Internship | 23 25.6
Residence Type Hostel 60 66.7
Day Scholar 30 333

Table 2 presents the digital device usage patterns
among 90 medical students. The majority of stu-
dents primarily used smartphones (61.1%), followed
by laptops (27.8%), while tablets and desktop com-
puters were least used (5.6% each). Regarding aver-
age daily screen time, most students spent 2—4 hours
(38.9%) or 4-6 hours (33.3%) on their devices, with
fewer students using devices for less than 2 hours
(11.1%) or more than 6 hours (16.7%). In terms of
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taking breaks during screen use, more than half re-
ported taking occasional breaks (55.6%), whereas
only 22.2% took regular breaks, and an equal pro-
portion (22.2%) did not take any breaks. Most stu-
dents maintained a viewing distance of 30-50 cm
from the screen (61.1%), while 27.8% sat closer than
30 cm, and 11.1% maintained a distance greater than
50 cm.
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Table 2: Digital Device Usage Patterns among Medical Students (n = 90)

Variable Category Frequency (n) Percentage (%)
Primary Device | Smartphone 55 61.1
Used Laptop 25 27.8

Tablet 5 5.6

Desktop Computer 5 5.6
Average Daily | <2 hours 10 11.1
Screen Time 2—4 hours 35 38.9

4-6 hours 30 333

>6 hours 15 16.7
Breaks During | Regular 20 22.2
Screen Use Occasional 50 55.6

None 20 22.2
Viewing  Distance | <30 cm 25 27.8
from Screen 30-50 cm 55 61.1

>50 cm 10 11.1

Table 3 presents the prevalence and severity of dig-
ital eye strain (DES) symptoms among the surveyed
students. The overall prevalence of DES was high,
affecting 83.3% of participants. Among specific
symptoms, eye strain or fatigue was the most com-
monly reported, affecting 72.2% of students, fol-
lowed by dryness or irritation in 55.6%, and head-
ache in 44.4%. Neck or shoulder pain was reported

by 38.9% of students, while blurred vision affected
33.3%. Less frequently reported symptoms included
redness of the eyes (22.2%) and burning sensation
(16.7%). These findings indicate that a substantial
proportion of students experience multiple ocular
and musculoskeletal symptoms associated with pro-
longed digital device use.

Table 3: Prevalence and Severity of Digital Eye Strain Symptoms
Symptoms of Digital Eye Strain | No. of Students Reporting Symptoms (n) Percentage (%)
Eye strain or fatigue 65 72.2
Headache 40 44.4
Dryness or irritation 50 55.6
Blurred vision 30 333
Redness of eyes 20 22.2
Burning sensation 15 16.7
Neck or shoulder pain 35 38.9
Overall prevalence of DES 75 83.3

Table 4 presents the association between daily
screen time and the occurrence of digital eye strain
(DES) among students. The data indicate a clear
trend: students with longer screen time are more
likely to experience DES. Among those using
screens for less than 2 hours daily, DES was ob-
served in 5 out of 10 students, whereas with 2—4
hours of screen use, 25 out of 35 students reported

DES. Notably, all students using screens for 4-6
hours and more than 6 hours experienced DES, with
none in these categories remaining unaffected. The
association was statistically significant (p = 0.02),
suggesting that increased daily screen time is
strongly correlated with a higher prevalence of digi-
tal eye strain.

Table 4: Association between Screen Time and Occurrence of Digital Eye Strain

Daily Screen Time Students with DES (n) Students without DES (n) | Total (n) | p-value
<2 hours 5 5 10 0.02

2—4 hours 25 10 35

4-6 hours 30 0 30

>6 hours 15 0 15

Total 75 15 90

Discussion devices, time spent on screens, and symptoms of the

The current research evaluated the incidence of dig-
ital eye strain (DES) in 90 medical students and
evaluated the related variables like the use of
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eyes. The results indicated that the prevalence of
DES is high (83.3-percent of the participants), and
the eye strain or fatigue (72.2-percent) and dryness
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or irritation (55.6-percent) were also discussed. Oth-
erwise, headache (44.4%), neck or shoulder pain
(38.9%), blurred vision (33.3%), redness of the eyes
(22.2%), and burning sensation (16.7), were less
common but still significant, indicating the proxim-
ity of DES to other disorders, including ocular, vis-
ual, and musculoskeletal pain. The results are gener-
ally aligned with those of Agarwal et al. (2022) [9]
who found that the prevalence of DES in medical
undergraduates during the COVID-19 pandemic
was 80% in India, with the majority of them (75%)
having headaches, 68% experiencing eye fatigue,
and 52% with ocular dryness. On the same note, Iq-
bal et al. (2018) [10] found that 78 percent of medi-
cal students in Egypt reported having one or more
symptoms of DES, with eye strain, headache, and
blurred vision as the most prevalent symptoms.
These are consistent findings indicating that DES is
an extremely common phenomenon among medical
students worldwide underscoring the universality of
the effects of intense screen use on the visual and
musculoskeletal health.

In terms of the usage of the device, most of the sub-
jects in the current study used smartphones (61.1)
and laptops (27.8). The mean number of hours
watching screens were high, with 38.9 percent of
students spending 2-4 hours, 33.3 percent spending
4-6 hours, and 16.7 percent spending more than 6
hours on screens. Notably, all students with screen
time above 4 hours reported DES, establishing a
clear dose-response relationship between screen ex-
posure and symptom prevalence (p = 0.02). This
finding aligns with Al Rashidi and Abou (2022)
[11], who reported that Saudi university students us-
ing screens for more than 4 hours daily had signifi-
cantly higher DES prevalence (approximately 82%)
compared to those with lower exposure. Con-
trastingly, Aschalew et al. (2020) [12] observed a
slightly lower prevalence of DES (68%) in students
with similar screen durations, suggesting that re-
gional, cultural, or academic workload differences
may influence the severity and reporting of symp-
toms.

The study also explored ergonomic practices and
break patterns. Most participants maintained a view-
ing distance of 30-50 cm (61.1%), while 27.8% sat
closer than 30 cm, increasing accommodative stress
and risk of eye fatigue. Only 22.2% reported taking
regular breaks, whereas 55.6% took occasional
breaks, and 22.2% took none. These behavioral pat-
terns are critical, as intermittent breaks have been
shown to reduce ocular fatigue. Parrey et al. (2023)
[13] reported that students who adhered to frequent
screen breaks had a significantly lower prevalence
of DES (56%) compared to those with irregular
breaks (76%), highlighting the importance of pre-
ventive practices. Our findings, showing a high
prevalence despite recommended viewing distances
in most students, underscore that screen time
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duration and break irregularity are stronger determi-
nants of DES than distance alone.

Comparisons with other regional studies demon-
strate both similarities and contrasts in DES symp-
tomatology. Azrak et al. (2023) [14] reported that
90% of Jordanian medical students experienced at
least one DES symptom, with headache (78%) and
eye fatigue (70%) being most common, closely mir-
roring our findings for headache and eye strain prev-
alence. On the other hand, Assefa et al. (2017) [15]
found slightly lower DES prevalence (63) in the
bank workers in Ethiopia, even with the same
amount of time having the screen on, which indi-
cates that the occupational environment, age groups,
and the characteristics of the visual activity affect
the development of symptoms. These comparisons
substantiate the notion that though DES is common
among student groups, the severity of academic
achievement, screen type, and compliance with er-
gonomic guidelines also add to the disparity in the
prevalence of the symptoms.

The effect of DES on the everyday life of the stu-
dents and their achievement is worth considering.
The headache, tiredness in the eyes, and blurred vi-
sion may negatively affect the concentration, effi-
ciency of learning, and musculoskeletal problems,
which may affect the academic performance in gen-
eral. The need to prevent using interventions such as
ocular hygiene education, application of the 20-20-
20 rule, frequent breaks, and knowledge of due
viewing distances is supported by our results
(Talens-Estarelles et al., 2023) [16]. These measures
should be integrated into medical curricula to reduce
the impact of DES since the use of digital platforms
to deliver education is on the rise, which was partic-
ularly emphasized during and after the COVID-19
pandemic (Sysoieva, S. 2022) [17].

The present research proves that the prevalence of
DES is significant in medical students, and its devel-
opment is closely linked to the increased screen
time, inadequate break habits, and misuse of the de-
vices. The findings are generally compatible with
more or less the same studies that are done in India,
Saudi Arabia, Egypt, and Jordan, and indicate the
difference in prevalence and the severity of the
symptoms. The results support the importance of
specific prevention measures and educational inter-
ventions that can be used to ensure that the visual
comfort and the adverse effect of DES on the well-
being and academic performance of students are
minimized.

Conclusion

The current research finds that digital eye strain
(DES) is very common among undergraduate medi-
cal students and that 83.3% of the respondents iden-
tified one or more symptoms of digital eye strain
with most symptoms being eye strain, dryness, and
headache. These data confirm the fact that there is a
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close linkage among the duration of screen time and
higher levels of DES prevalence as all students
spending over four hours a day using digital devices
reported experiencing symptoms. Although the ma-
jority of the students kept the recommended viewing
distances, ocular and musculoskeletal discomfort
was aggravated by infrequent or no pauses during
screen time. The results emphasize the multidimen-
sionality of DES which depend on the type of de-
vices, length of a screen, ergonomic behaviours, and
academic workload. In turn, preventive strategies,
including frequent breaks, correct posture, and ocu-
lar hygiene are necessary to decrease DES and pro-
tect the visual health and improve academic perfor-
mance and general well-being of medical students.
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