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Abstract:

Background: The globalization of technology has led to a proliferation of digital devices,
encompassing a range of hardware, including computers, screens, tablets, and smartphones. These devices have
become integral to modern life, enabling diverse functionalities and applications across various domains . Aim
To assess the computer vision syndrome as perceived by the undergraduate nursing students versus clinical
teachers. Methods;Design Cross sectional descriptive survey. Setting study was conducted at the Faculty of
Nursing, Tanta University, Egypt. Subjects Two groups of subjects included undergraduate nursing students
(350) and all clinical nursing teachers (135). Tools Tool (I): computer and digital devices questionnaire.Tool
(11): Computer Vision Symptoms assessment questionnaire. Tool (l11): Perception towards computer and digital
device Assessment. Results: The current study revealed computer vision syndrome perception level (55,7%)
among nursing students compared to 35.6% of the clinical teachers perception,with high statistical significance
difference between the two accompanied by low awareness (28% and 29.6%)of both groups about protective
measures of CVS. In despite that students spent more time in front of screens than teachers the CVS prevalence
rate for students was 55.3%, compared to a higher rate for teachers, 69.75%.Conclusion: The study concluded
that nursing students had poor perception of CVS compared to good perception of the clinical
teachers.Recommendations: best practices in CVS interventions such as brain training therapy, program
vision exercise and affordable management for treating CVS need to be developed by other researches on
variety of large populations, in addition to strengthing the positive perception of CVS among nursing academic
staff and students.
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Introduction:

The globalization of technology has led
to a proliferation of digital devices,
encompassing a range of hardware, including
computers, screens, tablets, and smartphones.
These devices have become integral to modern
life, enabling diverse functionalities and
applications across various domains (Barar et
al., 2007). Digital devices have witnessed

varying levels of adoption across countries and
age groups. In developed nations, such as the
United States, Western Europe, and Japan, the
penetration of digital devices is extensive, with
a significant percentage of the population
utilizing computers, smartphones, and tablets
(Canto-Sancho, Segui-Crespo, et al., 2023;
Kaplinsky & Kraemer-Mbula, 2022). In these
regions, the usage percentages of smartphones
and computers are notably high across all age
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groups, including the older demographic, owing
to the pervasiveness of technology and its
applications in everyday life ( Canto-Sancho et
al., 2021; Derbew et al., 2021; Paul et al.,
2023).

Emerging economies and developing
countries have rapidly increased digital device
adoption, particularly smartphones, due to
affordability, accessibility, and improved
connectivity infrastructure (Altalhi et al., 2020;
Dessie et al., 2018; Kaplinsky & Kraemer-
Mbula, 2022). The usage percentages of
smartphones and other digital devices tend to be
higher among younger age groups in these
regions, reflecting a digital generation more
attuned to technology (Abdelaziz & Shaheen,
2023; Horwood et al., 2021). However, an
increasing trend of older age groups also
embracing  these  devices, emphasizing
technological globalization's widening reach
and impact (Silver et al., 2019).

Computer vision Syndrome (CVS) is
determined by three mechanisms: the extra-
ocular mechanism, due to poor posture in front
of computer devices, causing musculoskeletal
symptoms. The accommodative mechanism
produces blurred vision, diplopia, myopia and
delays in the change of focus. Finally, the
ocular surface mechanism is related to corneal
dryness, reduced blink rate, and increased
corneal exposure caused by horizontal gaze at
the screen of computing devices (Artime-Rios
et al., 2022; Coronel-Ocampos et al., 2022).

Computer vision Syndrome include
eyestrain and fatigue, which is a hallmark
symptom of CVS and is characterized by
discomfort or pain in the eyes. Prolonged
periods of focusing on digital screens can lead
to muscle fatigue, making the eyes feel tired and
strained. This sensation is often accompanied by
soreness or aching around the eyes (Pavel et al.,
2023). Extended exposure to digital screens can
cause temporary refractive changes in the eyes,
resulting in blurred or double vision. Individuals
may struggle to maintain a clear focus,
especially when transitioning between different
distances or looking away from the screen
(Abuallut et al., 2022; Almousa et al., 2023;
Singh et al., 2022). Insufficient blinking,
common during prolonged screen use, can lead

to dry and irritated eyes. The reduced blink rate
fails to adequately spread tears across the ocular
surface, causing discomfort and a gritty eye
sensation (Cant6-Sancho et al., 2023; Talens-
Estarelles et al., 2023).

Computer vision Syndrome is frequently
associated with headaches, migraines, or
tension-type headaches. The strain on the eye
muscles and surrounding structures can trigger
headaches, often radiating from the forehead or
temples ( Soonsu Shin et al., 2023). Frequent
changes in focus between the screen and other
objects or varying distances can challenge the
eyes' ability to adjust and focus quickly. This
difficulty in refocusing can contribute to
discomfort and visual fatigue (Alamri et al.,
2022; Noreen et al., 2016; Yan et al., 2008).
Using digital devices, poor ergonomics and
viewing positions can cause musculoskeletal
issues, including neck, shoulder, and back pain.
Improper posture during device usage may lead
to prolonged muscle strain and discomfort.
Excessive exposure to bright screens may
heighten light sensitivity, making viewing
screens and other light sources uncomfortable
(Akiki et al., 2022; Rachman & Oktovin,
2022).

Effective management of CVS involves
a multifaceted approach, addressing both optical
and  environmental  factors.  Optometric
interventions, such as prescribing corrective
lenses for near or intermediate vision, can
significantly alleviate CVS symptoms (Al
Rashidi & Alhumaidan, 2017; Anbesu &
Lema, 2023). These lenses are designed for
computer use, providing optimal visual clarity
and reducing strain during prolonged screen
exposure. Vision therapy involves a customized
program of visual exercises and activities to
enhance visual skills and alleviate CVS
symptoms (Alatawi et al., 2022; Moulton et
al., 2023). This therapy aims to improve eye
coordination, focusing ability, and eye
movement control, ultimately reducing eye
strain and discomfort. Adjusting the workstation
ergonomics is a fundamental approach to
managing CVS. Optimal screen positioning,
proper lighting, and ergonomic seating can
reduce strain on the eyes, neck, and back
(Egharevba, 2023; Thilakarathne et al.,
2017). Occupational therapists and ergonomics
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experts are vital in educating individuals about
proper workspace setups to mitigate CVS
symptoms.

Implementing the 20-20-20 rule during
screen use by looking at something 20 feet
away for 20 seconds every 20 minutes can
reduce eye strain and prevent visual fatigue.
Regular breaks from screen use are crucial in
allowing the eyes to relax and regain their
natural focusing abilities (Talens-Estarelles et
al., 2023). Blue light emitted from digital
screens is a significant contributor to CVS
symptoms. Using blue light filters and screen
protectors can help reduce exposure to harmful
blue light and alleviate associated discomfort
(Moulton et al., 2023). Lubricating eye drops
or artificial tears can alleviate dry eyes and
discomfort associated with CVS ( Chawla et
al., 2019).

These solutions provide temporary relief
by moisturizing the eyes and reducing irritation.
Implementing conscious behavioral changes,
such as reducing screen time, taking scheduled
breaks, and adopting relaxation technigues, can
mitigate CVS symptoms.Mindfulness exercises,
yoga, and meditation may also help reduce
overall stress and eye strain (Alhasan &
Aalam, 2022; Egharevba, 2023; Rodriguez et
al., 2023).

Effective rehabilitation strategies are
pivotal in managing CVS and improving
individuals' visual well-being in the digital era.
Vision therapy, encompassing eye exercises and
activities, enhances visual skills crucial for
comfortable  screen usage.  Additionally,
designed eyeglasses with specific coatings and
lenses offer a tangible solution to mitigate CVS
symptoms. A combined approach utilizing
vision therapy and appropriate eyeglasses can
significantly contribute to reducing CVS
symptoms and enhancing visual comfort during
prolonged digital device use (Adane et al.,
2022; Das et al., 2022; Dostalova et al., 2021;
Erdinest & Berkow, 2021; Gadain Hassan,
2023; Galindo-Romero et al., 2023; Tanamal
et al., 2023)

Computer vision Syndrome is a
significant concern in the context of nurse

students and clinical teachers who rely heavily
on digital technology. It is imperative to
enhance awareness, educate individuals about
preventive measures, and emphasize the
importance of optimal ergonomic practices. By
adopting a proactive approach and fostering a
culture of responsible digital device usage,
nurse students and clinical teachers can mitigate
the risk of CVS and promote long-term ocular
health within the healthcare profession (Igbal et
al., 2018; Rachman & Oktovin, 2022).

Significance of the Study

Several recent studies have been reported
about the increased prevalence of CVS as 90%
of computer users experience it (AlDarrab et
al., 2021; Lema & Anbesu, 2022; Mrayyan et
al.,, 2023; Muma et al., 2019; Nagwa et al.,
2019; Peter, 2020; Sanchez-Brau et al., 2020).
As regrad of African people it was noticed that
Alkhartom University has a very high
prevalence of computer vision syndrome among
medical students . The prevalence of computer
vision syndrome has been found to be 94%, and
72.4% of the students reported experiencing at
least three symptoms of computer vision
syndrome including neck and shoulder pain,
headache and others. Most students had poor
awareness and bad practices regarding the safe
use of electronic devices (Hassan, 2023).
While at Cairo University 75% of medical
students in Faculty of Medicine suffered from
CVS. (Nagwa et al., 2019). But there were no
studies done related to the prevalence of CVS
among clinical teachers at Egypt.

CVS results in persistent vision-related
morbidity and decreased productivity at the
workplace. However, this chronic condition is
underdiagnosed because it resembles other eye
disorders and, moreover, has not been paid
much attention by health practitioners or users
of optical devices. Therefore, the present study
was carried out on the undergraduates’ nursing
students and the clinical teachers at Tanta
Faculty of Nursing to explore perception about
CVS.
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Aim of the Study

This study aims to identify computer
vision syndrome as perceived by the
undergraduate nursing students versus the
clinical teachers at Tanta Faculty of Nursing.

Research Questions

1.What is the total level of students’
perception of Computer vision Syndrome versus
teachers’ perception?

2.What is the protective measures used
by undergraduate nursing students versus
clinical teachers ?

3.What is the prevalence of CVS of the
students compared to the teachers?

Operational Definitions :

= The clinical teachers: are referred to
the clinical demonstrator with bachelor's degree
of nursing, who may or may not underwent
master's degree and the assistant lecturers with
master's degree.

= Visual devices/Vedio Device
Terminals  (VDT): laptops, computers,
smartphones, tablets, iPad.

Subject and Methods

Research Design:

A cross-sectional survey was
implemented. Its' design is a type of

observational study in which , the investigator
measures the outcome and the exposures in the
study participants at the same time. It assess the
prevalence and an exposure to the baseline
cohert study . ( Setia M.S.2016)

Setting:

The present study was conducted at the
Faculty of Nursing, Tanta University which is
affiliated to Ministry of Higher Education and
Scientific Research. It consists of seven
scientific  departments; Medical  Surgical
Nursing ,Pediatric Nursing ,Maternal and

Neonatal Health,Critical Care and Emergency
Nursing ,Nursing Administration ,Community
Health, Nursing and Psychiatric and Mental
Health Nursing.

Subjects:

The study subjects was composed of
two groups.

The first group was the undergraduate
nursing students that were enrolled in the
second semester of the academic years (2022-
2023). The students name lists were obtained
from the statistical records of the student’s
affairs office, Faculty of Nursing, Tanta
University, 2023. They were selected by using
proportional allocation sampling technique.
Total nursing students were 3339 actual number
of students and the sample size estimated 350
students represented 60 students from first
academic years, 155 students from second
academic year, 120 students from third
academic year, and 55 students from fourth
academic year. The sample size calculation was
done by using equation (Thompson, 2012).
n= Nxp(1-p) )

{[N-1x(d?+z%)] +p(1-p)}

Where n: sample size, N: Population size
in every grade first year 553 students, 1100
students in second year, third year were 1146
students, and fourth year grade were 540
students, whereas Z: confidence level at 95%, d:
error proportion (0.05), p: probability (50%).

The second group, convenient sample
consist of 135 clinical teachers (demonstrators
and assistant lecturers) enrolled from the
scientific departments at Faculty of Nursing
were all included in the study during the period
of data collection. An official record were
obtained from the teaching affairs office. The
researchers recruited the clinical teachers only
and not all of the academic staff because
clinical teachers are responsible about clinical
practice of nursing students and they closer in
age to the students to exclude age variations
which affect on ocular health and vision.
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Exclusive criteria of the participants:

Any participant with previuos vision
correction, surgery/Lasik, chronic eye diseases,
and permanent topical eye medication from
both samples were excluded for the time of the
study.based on their answer of questions
related.

e Tools:

CVS Questionaire (CVS-Q): It is a long
validated  questionnaire  developed  by(
Segui,-delm.,Cabrer-
Garcia,Crespo,Verdu,&Ronda,2015).1t  was
adapted by the reserachers, based on massive
literature review (Dessie et al. 2018, Gonzalez-
Perez et al. 2018, Muma et al.2019, Nagwa et
al.,2019, Peter, 2020, Canto-Sancho et
al.2021, Mrayyan et al., 2023) and simplified
into three tools in Arabic language that were
used for data collection:

Tool (I): Computer and Digital
Devices Uses Questionnaire: Is a self-
administered questionnaire composed of two
parts; Part One covers the demographic data
for each sample group (Student Version &
Teacher Version): included student & teacher
code, age, gender. Part Two: Academic data
that composed of academic placement of
students in years of the faculty , and Seven
Departments of the Nursing Faculty for the
clinical nursing teachers placmenet recruited
from Tanta University. Seating Position,
viewing distances, level of top computer or
screen devices and type of screen they are using
are also included . ( Canto-Sancho et al., 2022;
Lindo-Cano et al., 2022 , Porru, et al., 2023 ,
Fensie et al., 2023;)

Part three : Health Assessment of
participants related to computer vision
syndrome . It composed of six multiple/ or yes
or no questions based on recent literature
review ( Nagwa et al., 2019, Peter, 2020 ,
Sanchez-Brau et al., 2020, AlDarrab et al.,
2021; Lema & Anbesu, 2022; Mrayyan et al.,
2023;) . It describes the general health status,
medications taken especially for eye, smoking,
the ocular health status, the refractive errors,and

the presence of glare. It has been asked about
one year back for the use of computer.

Tool (I): Computer Vision Syndrome
Symptoms Assessment Questionnaire:

It was used to identify the presence of
CVS associated symptoms among participants
since 12 months use of computer or screen
devices . Sixteen symptoms were portrayed with
responses scored on a two-point (1= yes) and
(zero= no) to calculate the frequency of CVS
symptoms. The CVS symptoms included eyes
itching , eye redness, excessive blink, eyes
tearing, burning, dryness, strain, heavy lids,
feeling of a foreign body, blurred vision,
diplopia, colored halloes, difficulty in focusing
for near vision, feeling of sight worsening,
headache and neck pain. Total score were 16 .

Tool  (I1):  Perception  toward
Computer and Digital Devices Uses
Questionnaire.

This tool was developed by the

researchers based on massive literature review (
Chauhan et al., and Gonzalez-Pérez et al.,
2018,Muma et al., 2019, AOA, 2023). It was
divided into two sections. Section one: to
identify the participants groups information
about the protective measures of CVS which
explored five measures respectively; wearing
protective glasses, filter use, adjusting computer
contrast to ambient brightness, keeping the eyes
hydrated by frequent blink and using of
lubricating eye solutions.

Section two: participants behaviors and
perception about CVS, which comprised of
eleven questions. Information about computer
vision syndrome? taking a break when dealing
with computer and digital devices, uses of eye
glasses, eyeglasses contain anti-reflection / or
blue light filter ,contact lenses , degree of
lightening, adjusting computer screen contrast
with the surrounding brightness, use an anti-
glare/VDT filter for computer screen , use of
eye lubricant solutions while working on the
computer ,and frequency of using lubricant
(Chauhan et al., 2018; Lemma et al,
2020).Total scoring system for perception
assessment were 20. The total level of nursing
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students' and clinical teachers' perception were
calculated and categorized as: Good = > 70 %,
Fair = 60%-70% and poor = <60 %.

Research Methods

An official letter explaining the study
purpose to get approval from research ethical
committee and was addressed to the dean of the
faculty of nursing, vice dean of students’ affairs
and head of departments to get permission for
data collection.

Ethical considerations:

- Ethical approval letter (Code. no. 157-
12-2022) was obtained from ethical committee
of Faculty of Nursing, Tanta University.

- Informed consent was obtained from
the participants after explanation of the study
purpose. Anonymity was assured to all students
and clinical teachers.

- Respecting the clinical teachers and
students' right to withdraw from the study
during the data collection process.

Validity of the tools:

A jury composed of five experts to
evaluate the content validity of each tool from
the following departments Medical Surgical
Nursing, nursing administration, community
health nursing and Ophthalmology,
Neuropsychiatry, Faculty of Medicine Tanta
university ,The validity was

Reliability of the tools:

Using the Cronbach's alpha test, the
study tools' reliability was calculated as tool (1)
Nursing Students and Clinical Teachers Self-
Administered Questionnaire was 0.805, tool (I1)
Computer  Vision  Syndrome  Symptoms
Assessment Questionnaire was 0.817 while tool
(111) Perception toward Computer and Digital
Devices Uses Questionnaire was 0.834.

The pilot study: Before embarking the
actual study, a pilot was carried out on 10% of
the study subjects to check the clarity and
applicability of the study tools and to identify
obstacles that might be faced during data
collection. Those subjects were excluded from
the actual study sample.

Data collection The researchers
collected the data for two months started from
first of July till the end of August 2023. The

tools of the study were created in Google form
and sent to all participants (nursing students)
via What's-up Application through the link
below:
https://docs.google.com/forms.gle/fICTi2g53uy
xWae78link, and the clinical teachers link:
https://forms.gle/Nu9gzvRcNgegZPVE8Iink.
Daily reminders were sent to the participants to
encourage them to respond during the data
collection period. The Clinical teachers and
nursing students'responses were prevented from
being recorded more than once.

Statistical Analysis:

The data collected were arranged,
tabulated and statistically analyzed using SPSS
software (Statistical Package for the Social
Sciences, version 26, SPSS Inc. Chicago, IL,
USA). Range, mean and standard deviation
were calculated for quantitative data. For
qualitative data, that described a categorical set
of data by frequency, percentage or proportion
of each category. Independent-samples t-test of
significance was used when comparing between
two means. Chi-square (X?) test of significance
was used in order to compare proportions
between qualitative parameters. Significance
was adopted at p <0.05, and highly significance
was adopted at p <0.001 for interpretation of
results of tests of significance (White, 2019).

Results:

Table (1) shows that mean age and
standard deviation of the  students were
20.36+2.37. where teachers mean age were
28.64+2.67. Most of participants were of
female gender 69.1% and male 96.3% .

Table 2 shows Assessment of computer
and digital devices uses ,The majority of the
students and teachers, (89.4%), and 89.6%
respectively were using smart phones while
more than half of teachers (54.8%) were using
laptops.There were a highly statistically
significant relationship at p=0.001 between the
students and teachers in using Laptop and
Tablets.

As regard to the participants behavioral
characteristics of seating position in front of
computer devices more than one third of the
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students (44%) were sitting 90-degree angle
(upright) and about half of teachers'seating in
semi-fowler position 49.6%. In relation to
viewing distances, nearly three quarters of
participants mentioned < 50 cm space
representing 74.3% and 76.3% respectively.
Regarding the time spent on screen/day 47.1%
of the students spent >6 hrs., while, more than
half of the teachers spent 3-6 hrs. daily. There
was a high statistical significance between both
study groups regarding the average hrs. spent on
screen/day.

Figure 1 illustrates that more than two
thirds of the students (34.3%) and (32.9%) were
in third and second academic year respectively
at the Faculty of Nursing. Where as around two
thirds (58.5%) of the clinical teachers were
demonstrators and 41.5% were assistant
lecturers.  Regarding  their  distribution
departmentally were respectively; 23.7%
Medical Surgical, 15.6% Maternity & Neonatal
Health, 14.8% Community Health, 13.3%
Critical Care & Emergency, 11.4% Pediatric,
10.4 % Mental Health and Psychiatric and
10.4% Nursing Administration.

Table 3 shows that most of the students
88.9%, 84%,96.9%,85.7%,88.3% and the
teachers 89.6%,92.6%., 92.6%,100%,93.3%,8
7.4% respectively were free of chronic
disorders, medications use , smoking or tobacco
use , eye disorders, and refractive errors. As
well , there were no glare for 68.9 %of students
and 85.2% of teachers. Meanwhile, there were
high statistically significant differences between
both study groups in assessment of chronic
disorders and presence of glare .

Table 4 describes the frequencies of the
CVS symptoms among the two study groups.
The most common shared symptoms were
headache, burning eyes, and eye strains.
Meanwhile, the students further complained of
neck pain 64%, itching eyes 62%, difficult
focusing 61.1%, feeling of foreign body in the
eyes 58%, tearing eyes 56.6%, eye redness
54.6%, and blurred vision 52.3%,while the
other side, teachers complained the same
symptoms in higher percentages; neck pain
84.4%, eye redness 77%, difficult focusing
74.1%, and blurred vision 70.4%.

Furthermore more than half of the
teachers' symptoms, were dryness 74.1%,
itching eyes 68.9%, excessive blink and tearing
eyes 65.9%, feeling of foreign body in the eyes
63%, feeling that sight is worsening and heavy
eyelids 56.3%, colored halos around objects
53.3%, and double vision 51.1%. The total
prevalence rate of the students was 55.3%
compared to 69.7% for the teachers.Finally, it
was noticed that there were statistical
significance differences between the study
groups for most of CVS symptoms.

Figure 2 illustrates the Perception level
of students versus teachers toward CVS
protective measures . More than one third of the
students to nearly half of the teachers were
aware of wearing the protective glasses. One
quarter of students to 40% of teachers were
aware of using the lubricating eye solutions by
users. Where, more than one third of students to
less than a quarter of teachers were aware of
adjusting the contrast of computer to
surrounding brightness. On contrast, minority of
nursing students were aware of using filter and
keeping the eyes hydrated by frequent blinking.
While, the teachers weren’t aware of this
procedure as one of the protective measures.

Table 5: shows less than half of the
students 45.1% versus to 56.3% of teachers
were aware of computer vision syndrome.
Regarding the perception, most of the students
90%, 88%, 84% and 80% were not using
lubricant eye drops, antiglare filter for computer
screen and never use lubricant eye drops while
working on the computer respectively.

Most of the teachers 92.6%, 91.9%,
87.4%, 85.2% were not using antiglare or filter
for viewing digital devices and computer
screen, as well as anti-reflection eyeglasses, and
lubricant eye drops. Whereas there were
majority of both study groups use bright
lighting condition around working area while
adjusting the contrast of computer/other devices
with the surrounding brightness. Regarding
taking break while using computer/other digital
devices, there were 33.1% of students and 23%
of teachers not taking a break at all, on contrary,
48.9% 71.9% respectively were taking a break
every hour of work.
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It was obvious that there was highly
statistical significance difference between
students and teachers regarding perception of
wearing  anti-reflecting  eyeglasses  and
frequently use of lubricant eye drops while
working on the computer.

The table also , revealed poor perception
for more than half of the undergraduate nursing
students compared to more than one third of the
clinical teacher. In the positive direction of

perception , 33.4% of students revealed good
perception compared to higher percentage of the
clinical teachers 49.6% with high statistical
significanc difference of chi square test . Also
the mean score of CVS perception was
9.40+5.32 for nursing students compared to
higher  perception for clinical teachers
11.59+4.87 with paired sample test (T=4.167)
that proved high statistical significance
difference between the responses of the two
groups.

Tablel: Demographic data of nursing students and clinical nursing teachers ( no=485)

Nursing Student (n=350) Teachers (n=135)  Test p-value
Range 18 -35 24 -35 T: 0.001%*
Age Mean + SD 20.36+2.37 28.64+2.67 30.438
- N % N %
Male 108 30.9% 5 3.7% .
Gender  porgpe 242 69.1% 130 963% 20195 0.001
Table (2) Assessment of computer and digital devices uses (n=485 )
Uses Nursing students  Clinical teachers
Item N % N % X P Value
Smart phones 313 89.4% 121 89.6% 0.004 0.948
Tvoes of used Laptop 43 123% 74 54.8% 96.268  0.001**
Sg;‘;ens IPad 5 14% 4 3.0% 1259  0.262
Computer desk 25 7.1% 11 8.1% 0.143 0.705
Tablets 48 13.7% 4 3.0% 11.765 0.001**
Seating position in  Sitting at 90 °angle 154 44.0% 59 43.7%
front  of visual Semi fowler 128 36.6% 67 49.6% 14.128  0.001**
devices? Supine 68 194% 9 6.7%
L . <50 cm 260 743% 103 76.3%
Viewing Distances >50cm 9 257% 32 23.7% 0.209 0.647
Level of top of Above the eye level 30 8.6% 3 2.2%
computer screF;n At the eye level 204 58.3% 80 59.3% 5.601 0.087
P Below the eye level 116 33.1% 52 38.5%
Average hours <3 hours/ day 53 151% 27 20.0%
spent on 3-6 hours/ day 132 37.7% 70 51.9% 14.466  0.001**
screen/day > 6 hours / day 165 471% 38 28.1%
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Figure 1: Academic Placement of Undergraduate Nursing Students and clinical teachers on
second semester 2023 ( no=485).
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Table 3: Health Assessment of Students Versus Teachers toward Computer Vision Syndrome on
second semester 2023 ( n0=485).

Clinical
. Nursing Student Teachers X? P-value
Medical Data (n=350) (n=135)
N % N %
No chronic disorders 311 88.9% 121 89.6%
General _health pjapetes 12 34% 3 2.2%
status Hypertensive disease 21 6.0% 0 0.0%
Having any Epilepsy 4 1.1% 0 0.0% 39.398 0.001**
chronic Thyroid disease 0 0.0% 4 3.0%
disorders? Rheumatoid arthritis 2 0.6% 0 0.0%
Other chronic diseases 0 0.0% 7 5.2%
Using Medication No 294 84.0% 125  92.6% 6.118 0.013*
for Treatment? Yes 56 16.0% 10 7.4% ) '
Smokin or Not at all 339 96.9% 135 100.0%
g Less than daily 4 1.1% 0 0.0% 4.341 0.114
tobacco use? -
Daily 7 2.0% 0 0.0%
No eye disorders 300 85.7% 126  93.3%
Acute conjunctivitis 13 3.7% 9 6.7%
Ocular health Cataract 9 2.6% 0 0.0%
status? Chronic conjunctivitis 4 1.1% 0 0.0% 16.787 0.010*
' Eye tracking 2 0.6% 0 0.0%
Eyelid disorder 6 1.7% 0 0.0%
Chronic eye diseases 16 4.6% 0 0.0%
No refractive errors 309 88.3% 118 87.4%
Refractive Astigmatism 10 2.9% 5 3.7%
errors? Farsightedness 8 2.3% 0 0.0% 4.045 0.257
Near-sightedness 23 6.6% 12 8.9%
Presence of No 241 68.9% 115 85.2% o
glare? Yes 109 31.1% 20 14.8% 13.304 0.001
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Table 4: Frequencies distributions of CVS associated symptoms among undergraduate nursing
students and clinical teachers on second semester 2023 ( n0=485).

CVS Svmptoms Nursing Student (n=350) Clinical Teachers (n=135) X2 p-value
ymp N % N %
. No 133 38.0% 42 31.1%
Eyes ltching Yes 217 62.0% 93 68.9% 2005 0.157
No 152 43.4% 46 34.1%
Eyes Tear ves 198 56.6% 89 65.9% 3.529 0.060
. . No 190 54.3% 46 34.1% *
Excessive blink Yes 160 15.7% 89 65.9% 15.931 0.001
No 159 45.4% 31 23.0% N
Eye redness Yes 191 54.6% 104 77.0% 20.635 0.001
. No 93 26.6% 17 12.6% *
Burning eye Yes 257 73.4% 118 87.4% 10856 0.001
Feeling of foreign body in ~ No 147 42.0% 50 37.0%
the eyes Yes 203 58.0% 85 63.0% 0.99% 0319
. No 118 33.7% 20 14.8% *
Eye strain Yes 232 66.3% 115 85.2% 17.094 0.001
. No 194 55.4% 59 43.7% *
Heavy eyelids Yes 156 44.6% 76 56.3% 5.367 0.021
. No 196 56.0% 35 25.9% -
Dryness in eyes Yes 154 44.0% 100 74.1% 35.325 0.001
. No 167 47.7% 40 29.6% -
Blurred vision Yes 183 52 3% 95 70.4% 13.024 0.001
L No 236 67.4% 66 48.9% .
Double Vision Yes 114 32.6% 69 51.1% 14.252 0.001
e . No 136 38.9% 35 25.9% -
Difficulty Focusing Yes 214 61.1% 100 74.1% 7.137 0.008
Colored Halos around No 197 56.3% 63 46.7%
Objects Yes 153 43.7% 72 53.3% 3652 0057
Feeling that sight is No 188 53.7% 59 43.7% "
worsening Yes 162 46.3% 76 56.3% 3.907 0.048
No 71 20.3% 24 17.8%
Headache Yes 279 79.7% 111 82.2% 0389 0533
. No 126 36.0% 21 15.6% -
Neck pain Yes 224 64.0% 114 84.4% 19.278 ~ 0.001
CVS Prevalence rate 194 55.4% 94 69.6% 8.146 0.004*

Figure 2: Protective Measures about CVS as perceived by Undergraduate Nursing Students
versus Clinical Teachers on second semester 2023. ( n0=485)

% Protective Measures of CVS as Perceived by Undergraduate
50- 45.2 Nursing Students versus Clinical Teachers

45
401
351
301
251
201
154
104

Wearing VDT filter use  Adjusting the Keeping the  The use of eye

Protective brightness and eyes hydrated lubricating

Glasses contrast of the by frequent blink solutions
computer

@ Nursing Student (n=350) @ Clinical Nursing Teachers (n=135)

X?=11.720 ; P=0.003*
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Table 5 : Undergraduate nursing students’ versus clinical teachers'Perception toward CVS ( ho

=485).
Nursing Clinical
Students Teachers X2 p-value
(n=350) (n=135)
N % N %
Are you aware of Yes 158  45.1% 76  56.3%
1c1 *
computer vision o 192 54.9% 50 43.7% 4.854 0.028
syndrome?
How often do you take a Take a 171  48.9% 97  71.9%
break while using  break/hour
computer/other digital At times (>2 63 18% 7 5206 23738 0.001*
devices? hours)
Don't take 2 116 33196 31 23%
break
Do you use eyeglasses? Yes 108 30.9% 30 22.2%
No 242 69.1% éo 77.8% 3.568 0.059
Does  your eyeglasses yes 92  263% 17 126%
contain anti-reflection / or 1 10484  0.001**
blue light filter coating? No 258  73.7% 8 87.4%
Do you use contact lens? Yes 17 4.9% 4 3.0%
No B e1% 10 oraw oo 08
What is the degree of Bright (high) 208  59.4% 85 63%
lighting condition around Dull (medium) 102 29.1%% 46 34.1% 8.674 0.013*
working area? Dark (low) 40 11.4% 4 3%
Dfo you ade/St r]he contrast s 198 56.6% 88 652%
of computer/other devices 2988 0.084
with the Surroundlng No 152 43.4% 47 34.8%
brightness?
Do you wuse an anti- Yes 56 16.0% 11 81%
1 *
glare/VDT filter for your No 294 84.0% 12 91.9% 5.045 0.025
computer screen? 4
Generally, do you use Yes 67 19.1% 20 14.8%
i ?
lubricant eye drops? No 283 80.9% él 85.2%% 2.246 0.134
How frequently do you use  Frequently 27 7.7% 8 59%
lubricant eye drops while  Unfrequently 40 11.4% 42 31.1% 26.866 0.001*
working on the computer?  Never 283  80.9% 85 63%
What is the purpose of For
your contact lens? computer/other 51 14.6% 14 10.4%
VDT device use
For vision oL  260% 38 281% 1o 0468
For OMer 208  59.4% 83 615%
purposes
Perception Poor 195 55.7% 48  35.6%
Level Fair 38 10.9% 20 14.8% 15.918 0.001**
Good 117 33.4% 67  49.6%
Range 0-17 0-17 ) or
Mean score Mean + SD 9.40+5.32 11.59+4.87 T:4.167 - 0.001
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Discussion

The present study aimed to explore the
computer vision syndrome as perceived by the
undergraduate nursing students versus clinical
nursing teachers of the Faculty of Nursing at
Tanta University.

The mean age of the undergraduate
nursing students was 20+2.37 compared to the
clinical nursing teachers' mean age of
28.64+2.67, which match with the same mean
score and standard deviation (20.82+1.83 years)
of another two Egyptian studies conducted on
nursing at kaferelsheikh University Ghazy et
al., 2023) mean age 20.2 +1.2 and medical
students at Cairo university (Nagwa et al.,
2019). According to Akkaya et al. (2018) study
finding , age and gender differences between
the groups were insignificant (Akkaya et al.,
2018; Ghazy et al., 2023) . As for the use of
smartphones, it has been proven that there were
a similar high percentage for both groups , in
addition to over fifty percent of laptop usage by
the clinical teachers compared to one-seventh of
students using Tablets devices with highly
statistical significance difference between both
study groups at (p=0.001) (Zalat et al., 2022).

The participants behavioral
characteristics preferred seating position in front
of computers desk, smart phones, laptop, iPad,
and Tablets devices were in approximated
percentages nearby half among the students
(44%) seat in 90-degree angle and semi-fowler
position for clinical teachers. In relation to the
behavior of viewing distances, around three
quarters 74.3% and 76.3% of both studied
groups responses were spaced < 50 cm, which
was consistent with Kumar (2020) study on the
Indian medical students were used less than 50
cm of viewing distances.

Regarding placing the devices at eye
level, nearly two-thirds of the two study groups
preferred to place the screen at eye level, while
more than a third preferred to place the screen
below eye level. This finding likewise the study
conducted by Nagwa et al. (2019) reported
medical students as nearly the two-thirds used
screens at the eye level and more than a third

used screens below the eye level of nursing
students (Nagwa et al., 2019).

The average hours of screen time/day
were more than 6 hours for less than half of the
nursing students, versus more than half of the
clinical teachers spent between 3-6 hours
(Alsaigh et al., 2022). This shorter screen time
that teachers use reflects their balance between
their job commitments and other life activities.
This result was also, consistent with the
findings of Nagwa, Marwa who reported that,
the medical students used a computer or laptop
for more than 3 hours per day and other optical
devices for an average of 5 hours (Nagwa et al.,
2019). Another identical survey was conducted
on a larger number at a university in central
Saudi Arabia and was documented that students
spent more than 6 hours working constantly
with a device (AlDarrab et al, 2021).
Meanwhile, in India, Kumar (2020) found the
female medical students spent less than 3
hours/day while the males spent from 3-6 hours
most often during night time. Al Tawil et al.
(2020) confirmed that CVS symptoms were
associated with prolonged time spent on
computers which showed a higher prevalence
among business students compared to medical
students.

The health assessment of CVS is
classified into four domains : visual, ocular,
asthenopia, and extra-ocular symptoms (Dhar-
Munshi et al., 2019). Regarding the visual
symptoms, the present study findings revealed
that, more than half of the students complained
of blurred vision, one third complained of
double vision and two thirds complained
difficulty focus (Galindo-Romero et al., 2023).
The proportions of teachers were higher, as
three quarters complained of blurred vision and
difficulty focus, while half of them complained
of double vision. Blurred vision symptoms
seem to be the most common visual symptoms
between students and teachers,which was
confirmed by Munshi, 2017 that blurred vision
is one of the most frequenet symptoms.
According to Kumar (2020) study, the visual
symptoms of CVS was reported by the majority
of the Indian medical students.

For ocular symptoms, proportions from
half to two thirds of the nursing students
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reported eye redness, watery, and itching eyes.
While one third of them complained from eye
dryness (Moisanen, 2023). In the other side of
the studied participants , around three quarters
of the teachers complained of all others ocular
symptoms. Regarding asthenopia symptoms,
two-thirds to three-quarters of the students
complained of eye strain and burning eyes,
respectively (Muhid & Khan, 2022). While
more than one third of them complained of
halos around object and feeling that the sight is
worsening. In this group of symptoms, many
teachers complained from both eye strain and
burning eyes, additionally to more than half of
them complained of halos around object and
feeling that the sight is worsening (Canté-
Sancho et al., 2022; Li et al., 2022).

A similar Egyptian research conducted
by Igbal et al. (2018) confirmed that 26% of
medical students complained of
headache. According to Shahid et al. (2017)
patients with CVS were frequently see
ophthalmologists and optometrists for eye
strain, watery eyes, headache, irritation of the
eyes, dry eyes, blurred vision, slowness of focus
change, and double vision while using
computers. In the same line with a meta-
analysis study by Singh et al. (2023) stated that
computer use is widespread and consistently
associated with eye strain, the researchers also
asserted that there was no evidence-based
clinical pathway, guide professionals to best
practices in CVS interventions up to the time of
the study. These symptoms are common among
professionals, university academic staff and
bankers, all had a prevalence of computer vision
syndrome of 83.5%, 75%, and 73%,
respectively (Singh et al., 2023).

Regarding the fourth group of extra-
ocular symptoms, the most common shared
symptoms by the majorities of both studied
groups in proportions from two thirds to three
quarters complained of neck pain and headache,
followed by eye strains. Meanwhile most of the
teachers complain of all the extra-ocular
symptoms. Similar studies were done on
undergraduate nursing students in Jordan
(Mrayyan et al., 2023) and university students
in Saudi Arbia, Al Tawil et al. (2020) had
reported that back, neck or shoulder pain and

headaches were the typical and most common
symptoms of CVS among 82.2% of students.

Previously in Malaysia, where 89.9% of
university students between the ages of 18 and
25 years, suffered from headaches along with
eye strain (Thampi et al., 2020). As well,
Thampi et al. (2020) stated that 79% of
computer users experience at least one
symptom, with headaches being the most
common complaint even though the screen is
placed in the correct position at eye level. The
researchers also asserted that CVS represents a
serious occupational risk for those who use
VDT for an extended period. Lema and
Anbesu (2022) added that prolonged use of
computers and other visual devices is often
associated with CVS symptoms.

Regarding the information of
undergraduate nursing students and clinical
teachers about the use of protective measures
for CVS, more than one third of students and
near to half of were aware of wearing
eyeglasses as a protective measure in reducing
the CVS hazards ( Li et al., 2022, Almalki et
al., 2023; Ghazy et al., 2023). Also, more than
one third of students and near to quarter of the
teachers were aware of adjusting computer
contrast with the brightness of surrounded
environment. Minority of the students were
aware of frequent eye-blinking compared to no
awareness among the teachers. It was clear from
this finding that there was a complete lack of
awareness on the benefits of this practice in
reducing eye strain. In context with Al Tawil et
al. (2020) medical and business students in
Saudi Arbia demonstrated low awareness of
protective measures for CVS. It was proven that
anyone blinks slightly when using a computer
causes dry eyes and blurred vision while
working on computers (Watson, 2021). This
finding suggests the enhancing of necessary
knowledge by linking students’ studies to
ophthalmology, especially related to the use of
optical devices, health education, and correct
practices whose efficacy is supported by
scientific evidence, as they must be added to
educational content or university training.
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The same sequence, a small percentage
of both groups reported, based on their
background, less use of visual aids as a blue

light filter, which may indicate the
unavailability or lack of popularity of these
accessories in the Egyptian

computer/smartphone markets. On the contrary,
most students in Jordan used protective tools on
their digital devices, such as protective films
and phone screens, to prevent or accommodate
CVS (Mrayyan et al., 2023). However, a
systematic review and meta-analysis concluded
that there is insufficient evidence to
conclusively prove the effectiveness of blue
light-blocking lenses in alleviating symptoms of
visual fatigue (Singh et al., 2023).

The use of lubricants for eye protection
was agreed by only a quarter of the students and
a better percentage of less than half of the
teachers ( Ranasinghe et al., 2016,Lemma et
al., 2020). This is what led to provide more than
one explanation. The first is the complete
understanding among nursing professionals not
to use medications without a doctor’s
prescription, especially in treating the eye, and
the second is the lack of knowledge of many
about eye drops, their types, their safe or
effective use, and the medical conditions in
which their use is permitted or prohibited, as
everyone is afraid of causing accidental vision
damage or blindness (Lovell-Patel et al., 2023).
Therefore ,it is important that ophthalmologists
to prescribe safe types of eyedrops that can
treat simple symptoms to allow for soothing
eyes and removing redness, without making
frequent visit to ophthalmology clinic for those
who suffers the symptoms of extended
computers and visual devices uses, as in the
case of treating headaches or a slight increase in
body temperature ( Nikiforova et al., 2020,
Hwang et al., 2021;; Zenbaba et al., 2021).

According to the awareness of CVS,
more than half of the undergraduate students
were aware of CVS, which was in context with
Al Tawil et al. (2020) who documented that the
majority of medical students were aware of
CVS. In the same side, Thampi et al. (2020)
claimed that only one quarter of the computer
users were aware of CVS. Oppositely, with a
similar study in Kenya, Muma et al. (2019)
investigated the same variable and had reported

that less than half of the university students
were aware of CVS. These results call for the
need to improve information about this silent
syndrome, which is linked to the use of
computers and visual devices that coincide with
the language of the era and the spread of
information technology, whether for general
users or healthcare professionals.

Regarding the teachers’ information |,
around more than half were unaware of CVS,
which reflect information and knowledge
insufficiency. In addition to unavailability of
exploratory researches handled the occurrence
of this syndrome among the university teachers’
or educators.

Regarding the perception of the Nursing
faculty at Tanta University, the current findings
proven that near half of the students take a
break every hour when using the PC and the
visual devices, and three quarters of the teachers
behaved similarly. This healthy behavior on the
part of students and teachers congruent with
[abudawood 2020] as claimed that 90.8% of
students reported taking breaks frequentlty
typically occurring every 30 to 60 minutes .
Conversely this finding contradict the meta-
analysis study by Lema and Anbesu (2022),
who claimed that taking breaks was not a
habitual  activity. While, lesser extent
percentages from both samples take a break
every 2 hours or more. From other side, the
unhealthy habit of not taking a break at all when
using computers and digital devices appeared
by more than one third of the students and
around one quarter of teachers had followed the
same behavior (Mowatt et al., 2018; Segui-
Crespo et al., 2022; Seresirikachorn et al.,
2022; Wadhwani et al., 2022). Also, almost
two thirds of the students and teachers used a
bright lighting condition around the work area,
adjusting the contrast of the computer/other
devices to the ambient brightness. In partial
contrast with Kumar (2020) the medical
students were sometimes take a break and
reduce the brightness of the screen while well
illuminating the surrounding environment.

As regard to wearing eyeglasses, the
majority of both groups didn’t wear either
eyeglasses or contact lens for protecting their
eyes. Most of students and teachers didn’t use
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antiglare or filter as well as lubricating their
eyes with eye drops (Sanchez-Brau et al.,
2020; Sanchez-Brau et al., 2021; Singh et al.,
2023). Congruent with this finding is Nagwa et
al. (2019) as reported about fifty percent of the
medical students didn’t wear neither eyeglasses
or contact lenses. But the majority of the present
participants who were wearing eyeglasses, their
screen had antireflection/blue light filter
coating.

In general, majority of the students and
teachers didn’t use lubricating eye drops. While
this lower percentage used the eye drops
unfrequently when working on computer.
Majority of the students and teachers reported
that they wear either eyeglasses or contact lens
for reading purposes (Bogdanici et al., 2017;
Tesfaye et al., 2022; Zalat et al., 2022). Hence,
there is a necessity for behavioral interventions
to assist computer users in addressing this
pandemic of visual impairment given that
computer vision syndrome is linked to a
significant health burden with consequent
detrimental effects on work (Ranasinghe et al.,
2016).

The sustainability of visual comfort is an
imperative health need for the users of
computers and other visual devices especially
with the increased visual displays of advanced
visuals technologies and increased demand of
universities to accustom the students with the
education platforms and learning discovery
through the internet/ intranet webs, in the
meantime interacting with the teachers on
sending and receiving text messages on cell
phones and the teaching work on the platforms (
Motchan, and Randolph, 2017, Artime Rios
et al., 2019; Galindo-Romero et al., 2021;; S.
Shin et al., 2023).

The overall perception of more than half
of the undergraduate nursing students at the
faculty of nursing was poor as induced from the
results, which was consistent with another
identical researches Kumar (2020), the
researchers  respectively found that the
university students in Kenya and the medical
students in India had low perception of CVS.
Meanwhile, the good perception was revealed
with approximately half of current clinical
teachers, with a significant statistical difference

compared to the students’ responses. Despite
that, the more over than one third of the
teachers were having poor perception of CVS.
This discrepancy in the perception between the
students and the teachers was indicative to low
knowledge level of computer vision syndrome.

The teachers' and students'respective
mean scores point out a significant statistical
difference between the two groups replies (T =
4.170). These findings of the present study
require many interactive programs to improve
the contacts that reduce eye strain and other
symptoms resulting from the use of computers
and other visual devices. Therefore, researchers
turned to creating a readable and illustrated
awareness leaflet that explains and displays
corrective healthy behaviors during using the
computer and visual devices, such as placing
the computer at a distance greater than half a
meter and at eye level with applying eye drops
to soothe the eyes, especially if the users spent
extended timing in front of the screens. As well
as taking frequent breaks at least every hour to
reduce the users’ discomfort and improve body
posture, and ergonomics especially with long-
term use of computers and visual devices. In
the same line, An Egyptian study EI Swerky et
al. (2022)intervened a program to improve
occupational overuse, that had suggested
adjustment of workstation and environmental
setting to reduce the computer risks.

Conclusion:

The current study findings drawn poor
perception about CVS for more than half of the
nursing students, compared to more than one
third of the clinical teachers. In spite that there
was good perception for more than one third of
students with mean score of 9.40+5.32
compared to nearly half of the clinical teachers
with mean score of 11.59+4.87, paired test was
T=4.167 with high statistical significance
difference between both study groups .

Recommendations

Since computer vision syndrome has
become problem among computers other visual
display devices and users, the following actions
are recommended:
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= Develop evidence-based pathway to
guide professionals to best practices of CVS
interventions.

= Support occupational safety among
users at the workplace for sustainable visual
health.

= Increase awareness of students and
teachers to overcome the negative effects of
computers and DVTSs devices.

= Replication of the study on large
probability sampling are needed .
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