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Abstract

Computer Visual Syndrome (CVS) refers to visual disturbances induced by electronic media such as computers,
laptops, tablets, and smartphones. This research aimed to determine the association between screen time,
vitamin A consumption behavior, and CVS symptoms among preclinical medical students. Ninety-five students
from a single class at the Faculty of Medicine, Universitas Islam Sultan Agung, Indonesia, participated in this
cross-sectional study. Data were collected using an online survey platform in February 2022. The screen
time, vitamin A consumption behavior, and CVS were measured using a validated questionnaire. The average
daily screen time of the respondents was more than 10 h, with the majority having a moderate vitamin A
consumption patterns (66.3%) and experienced CVS (63.2%). The most prevalent CVS symptom identified
among these respondents was eye fatigue (62.1%), while double vision and inflamed or watery eyes were the
least reported CVS symptoms (9.5% and 8.4%, respectively). The Chi-Square test revealed that there was no
correlation between screen time and CVS (p>0.05), but there was a significant correlation between vitamin
A consumption and CVS (p<0.05). In conclusion, CVS is observed among preclinical medical students due to
increased screen time and decreased vitamin A consumption. Therefore, there is a need to develop strategies
to manage screen time and vitamin A consumption among students at risk for developing a CVS during their

academic careers.
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Introduction

Today, millions ofmedical studentsuse computers
(including desktops, laptops, and tablets) and
other electronic displays (such as smartphones
and electronic reading devices) daily for both
educational and recreational purposes, both
on campus and at home. Computer vision
syndrome (CVS) has been linked to screen time,
the amount of time spent on electronic devices
or in front of a screen per day.! Prolonged screen
time without regular breaks was associated
with an increased risk of CVS.2 CVS symptoms
include impaired vision, visual fatigue (VF) or
discomfort, diplopia, dry eye disease, redness,
eye strain, irritation, headache, and shoulder,
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neck, and back pain.® Although the visual effects
of computer use on adults have been studied, few
studies have examined this issue in preclinical
medical students.

Although the COVID-19 pandemic has not
been an issue, the prevalence of CVS and the
widespread use of electronic devices should
heighten awareness. Screen time induces tear
film instability and oxidative stress indices in
tears and on the eye’s surface, according to a
cross-sectional study conducted at JSS Medical
College in Mysuru. The average daily screen
time was 5.13 h.* A study of 1884 adolescents in
Singapore found a correlation between increased
smartphone use and physical health issues,
including musculoskeletal and visual symptoms.®
Increased screen time during the pandemic
compared to before the pandemic resulted in
ocular health issues, such as eye strain, in 50.6%
of online learning students.® A cross-sectional
study conducted in China revealed that CVS had
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a moderately positive correlation with screen
time among Bachelor of Medicine and Bachelor
of Surgery (MBBS) students with the most
significant frequency of digital screen time (7-9
h/week).”

In addition, CVS can be alleviated by changes
in dietary habits, which result in unhealthy
food selections.? Due to the tight daily schedule,
university students tend to consume high-
calorie food selections, fast food snacking, fried
food consumption, and low intake of daily fruits
and vegetables.’especially when transitioning
into university life as they become responsible
for their daily eating and lifestyles. This study
estimates the prevalence of overweight/obesity
and explores the eating patterns and lifestyle
practices of university students. METHODS:
A cross-sectional study was conducted at
Universiti Brunei Darussalam (UBD The low
intake of vitamin A-rich foods among university
students can increase the risk of ocular health
disorders, including CVS.® Vitamin A is a
micronutrient mixture of retinol, retinal, and
retinoic acid, along with other components such
as (-carotene. The most common animal sources
of vitamin A are cod liver oil, liver, butter, cheese,
eggs, and fish. In contrast, the most common
vegetable sources include sweet potato, carrot,
broccoli, sweet red pepper, spinach, and
lettuce.!! Vitamin A is essential for good vision,
growth, reproduction, bone metabolism, gene
transcription, and immune health.'? Vitamin
A deficiency can exacerbate the symptoms of
CVS.Bpre-school children are the most at-risk
population groups for vitamin A deficiency
(VAD It has been discovered that carotenoid
vitamin therapy increases macular pigment
concentrations with concomitant improvements
in visual performance; this may be clinically
pertinent for treating digital eye strain.® This
research investigates whether increased screen
time and vitamin A-rich food consumption
behavior are associated with CVS in preclinical
medical students.

Methods

A cross-sectional, observational, web-based
survey was conducted on medical students in
the Faculty of Medicine at Universitas Islam
Sultan Agung, Semarang, Indonesia. Participants
included the third year of preclinical level from
a five-year medical education program. This
study was conducted in February 2022. Under
the assumption of a 95% predictive prevalence,
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95% confidence, a 5% margin of error, and
a 75% response rate, we determined that a
sample size of 95 would be representative of
the entire population. The sampling method
used a consecutive sampling method. All
intended participants were eligible to take part.
Exclusion criteria included a previous history
of ocular surgery or active ocular diseases. All
participants were informed of the purpose of the
study, and their participation was voluntary. All
respondents provided their informed consent
digitally and signed online. The Institutional
Review Board (or Ethics Committee) of the
Faculty of Medicine at Universitas Islam Sultan
Agung (Document No. 45/11/2022/ Komisi
Bioetik) approved the research and conducted it
following the Declaration of Helsinki.
Using an online survey platform (docs.google.
com/forms/), a researcher designed and
disseminated the questionnaire to students via
WhatsApp groups. The survey consisted of three
fundamental sections: demographic data (age
and past medical history of ocular disorders),
screen time, vitamin A consumption behavior,
and computer vision syndrome (CVS) symptoms.
Students were asked to estimate the average
amount of time they spent on all digital devices
(phone, computer, tablet, television, etc.) per
day during the previous week following the
beginning of the semester. The screen time for all
activities, including work, study, and leisure, was
accounted for. The screen time was categorized
as 2 h, 2-4 h, 4-6 h, and 6-10 h/day. Vitamin A
consumption behavior was asked through a Semi-
Quantitative Food Frequency Questionnaire (SQ-
FFQ) questionnaire!*utilisation and validation of
food-frequency questionnaires (FFQ with some
modifications. The questionnaire consisted of
four multiple-choice questions related to the type
and frequency of consuming foods that contain
vitamin A in the last three months. The vitamin
A food sources were selected based on the
vitamin A-rich food reported in the literature,'®
using multiple-choice scores of 0,1,2,3 for A, B,
C, and D, respectively. The total score of vitamin
A consumption attitudes was categorized as
low (0-13), moderate (5-8), and good (9-12).
Ten self-reported queries were used to validate
CVS as a reliable instrument for assessing CVS.
The answer is “Yes” and “No”. Symptoms are
categorized as “Yes” if one of the answers is Yes.
The data from the online survey platform
were extracted into Microsoft Excel. The data
were analyzed using SPSS version 25.0 (IBM,
United States). The Chi-square test examined the
relationship between screen time, vitamin A, and
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computer vision syndrome symptoms. A p-value
of 0.05 was considered statistically significant.

Results

The respondents ranged from 19 to 21, and
84.2% were female. Table 1 depicts respondents’
time before a screen, the amount of vitamin
A they consumed, and the CVS problems they
encountered. In addition to having a daily screen
time of over 10 h, 66.3% of respondents reported
moderate vitamin A consumption behaviour.

Based on the types of vitamin A-containing
foods consumed by the respondents, it can be
determined that they consumed fewer vitamin
A-containing foods throughout the study. 52.6%
of respondents consume vitamin A supplements
infrequently, whereas 41.1% consume packaged
milk infrequently (Figure 1). As shown in Figure
2, 63.2% of 95 respondents were discovered
to have CVS symptoms. Eye fatigue is the most
common symptom of CVS among respondents
who are preclinical students (62.1%). Double
vision and red or watery eyes were reported
by 9.5% and 8.4% of respondents, respectively,
as the least common CVS symptoms among
preclinical students.

The Chi-Square test revealed no association
between screen time and CVS (p>0.05),

Table 1 Screen Time, Vitamin A
Consumption Behaviour, and Visual
Disturbance Among Respondents

Total
Variable respondents
(%)
Screen time (h/day)
<2 0(0)
2-4 0(0)
4-6 1(1.1)
6-10 19 (18.9)
>10 76 (80.0)
Vitamin A consumption behaviour
Less 26 (27.4)
Moderate 63 (66.3)
Good 6(6.3)
Computer vision syndrome (CVS) symptoms
Yes 60 (63.2)
No 35(36.8)
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Figure 1 The Frequency of Consumption
of Type of Vitamin A-Containing Foods
Consumed by The Respondents

although 61.8% of respondents with screen
time >10 h/day reported CVS symptoms. Those
who consumed less vitamin A, up to 80.8% of
respondents, and moderate amounts, up to
58.7% of respondents, reported CVS symptoms.
The Chi-Square analysis revealed a correlation
(p<0.05) between vitamin A consumption and
CVS (Table 2). Only one independent variable
was associated with the dependent variable, so a
multivariate analysis was not conducted.
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Figure 2 The Frequency of CVS Symptoms
Faced by The Respondents
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Table 2 Association between Screen Time, Vitamin A Consumption Behavior, and Computer Vision

Syndrome (CVS) Symptoms

CVS symptoms (N=95)

Variable P
Yes No
Screen time (h/day)
<2 0 0.304
2-4 0
4-6 1
6-10 13 5
>10 47 29
Vitamin A consumption behaviour
Less 21 5 0.045
Moderate 37 26
Good 2 4
Discussion Vitamin A deficiency is related to the absence

Computer Visual Syndrome (CVS) refers to visual
disturbances resulting from using electronic
media, such as computers, laptops, tablets, and
smartphones. Eyeand head disorders, complaints
of pain or headache, dry eyes, irritation, and eye
fatigue indicate CVS.'%so that extensive daily use
for both social and professional purposes is now
normal. Digital eye strain (DES Excessive screen
time, repetitive focusing of the eyes, continuous
exposure to blue light, and an unergonomic
monitor screen position (too high, too low, too
close, too far) for the eyes are the causes of CVS."’
This study found no association
between screen time and CVS among preclinical
Faculty of Medicines students at Universitas
[slam Sultan Agung. University students have
been documented to develop CVS potentially
due to the study burden and heavy use of digital
devices, with a reported high prevalence.'®
Preclinical students have a prevalent leading CVS
of ocular fatigue, consistent with another study
in Nepal and numerous studies.!” Computer
work requires frequent saccadic eye movements
(ocular motility), accommodation (continuous
focusing), and vergence (alignment demands),
which all entail endless relaxation and
contraction of the eye muscles.? When students
spend up to twice as much time in front of a
screen, their CVS, such as headaches and itchy
eyes, worsen.®
In recent years, the function of nutrition in
promoting optimal visual performance and the
potential consequences of inadequate nutrient
intake have become increasingly apparent.?!
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of two significant vitamin A metabolites with
very different functions: the chromophore
11-cis-retinal (vitamin A aldehyde) is a crucial
component of the visual pigment that mediates
phototransduction, whereas the signaling
molecule all-trans-retinoic acid regulates the
development of various tissues and is essential
for immune function. Since humans cannot
synthesize vitamin A, they must consume either
preformed vitamin A from animal products or
carotenoid precursors from plant sources. Acute
vitamin A deficiency impairs photoreceptor
function and causes night blindness (deficient
vision in dim light), whereas chronic vitamin
A deficiency causes retinal dystrophy and
photoreceptor cell death.?? CVS in preclinical
students during their education is not only
caused by the prolonged and extended use of
smartphones, tablets, e-readers, and computers.
It can be attributed to low levels of vitamin A
consumption.? This study shows a 6.3% out of
93 who consumed vitamin A-containing foods
during their research. This study demonstrates
that vitamin A consumption attitudes among
university students in the Faculty of Medicine,
Universitas Islam Sultan Agung, is significantly
(p<0.05) associated with CVS, such that the
higher the vitamin A intake, the lower the
proportion of respondents who experience CVS.
This is because of the intensity of the lectures;
most students admitted during their study that
they consume vitamin-A-rich vegetables and
fruits infrequently, preferring to consume fast or
instant food).

The rational use of screen time and adopting
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ergonomics should be promoted to protect
medical students from these CVS.'” This study
is relevant to the previous study reported by
Rochmayani and Cahyaningsih (2021) that using
the computer for more than 4 h continuously,
short (<10 min) break after the computer, the
distance of vision less than <50 cm and higher
position the top of the monitor than the horizontal
height of the eye showed an 83% greater risk of
CVS.2* This study suggests that some measures
should be encouraged for students who take
online courses at home, such as promoting
regular breaks, setting balanced illumination
of screen light and room light, and keeping a
suitable distance from the screen.'® To prevent
the risk of CVS, policymakers should reduce the
length of online classes for students and online
work hours for professionals.® An adjunctive
nutraceutical, especially vitamin A strategies,
may impart additional ocular and systemic
health benefits to students with CVS. A review
on the potential function of micronutrients with
nutraceutical properties in the diet reported that
antioxidant and immunosuppressive properties
of carotenoid-rich fruits and vegetables as a
vitamin A source exhibit improved cognitive
functioning and overall visual performance,
thereby reducing digital eye strain.?* A placebo-
controlled trial that involved 48 healthy young
adults with at least 6 h of daily near-field screen
time exposure showed that supplementation
of macular carotenoids lutein, zeaxanthin,
and mesozeaxanthin for 6 months yielded
significant improvement in macular pigment
optical density (MPOD), overall sleep quality,
headache frequency, eye strain, eye fatigue, and
all visual performance measures, versus placebo
(p < 0.05 for all). Increased MPOD significantly
improves optical performance and, in turn,
improves several undesirable physical outcomes
associated with excessive screen time.?

An essential limitation of this study is the lack
of a control group of university students from
non-medical clusters with CVS without longer
screen time and vitamin A deficiency. Observing
the CVS symptoms among medical students
with or without vitamin A deficiency could be
more helpful in clarifying the pathogenesis of
CVS. In addition, students’ daily digital screen
time consisted of both studying and non-
studying activities, so the effect of education
on the prevalence of CVS cannot be determined
with precision. The function of vitamin A
supplementation in the amelioration of CVS can
be investigated in future research.

It can be concluded that screen time and

Majalah Kedokteran Bandung, Volume 56, Number 1, March 2024

vitamin A-rich food consumption behavior are
associated with CVS among preclinical students.
This study highlights the need for strategies to
manage screen time and vitamin A consumption
among students at risk of developing CVS
symptoms.
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