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ABSTRACT

difficult. This study was intended to fill this gap.

p-value <0.05 was considered statistically significant.

development of CVS.

Introduction: Computer vision syndrome is one of the major public health problems. However, the prevalence and

associated factors were unknown among postgraduate students, making provision and intervention treatment more

Methods: An institution-based cross-sectional study was conducted using a pre-tested structured self-administered

questionnaire. The data were entered into epidemiological information version 7 and exported to SPSS for analysis.

Results: A total of 359 students participated in this study, with a response rate of 96.38%. The prevalence of
computer vision syndrome was 84.4% (95% CI, 80.10-88.00). Students who used a computer for more than 4.6
hours per day (AOR: 3.763, 95% CI : 1.732, 8.176), the position of computer (AOR: 3.949, 95% CI: 1.308,11.921),
using a computer without a break (AOR: 2.891, 95% CI: 1.397, 5.985), presence of glare on a computer (AOR:
3.864, 95% CI: 1.601,9.329), and older age (AOR=3.295, 95% CI: 1.245, 8.722) and (AOR: 4.828, 95% CI: 1.121,
20.797) were statistically associated with computer vision syndrome.

Conclusion: In this study, the most common symptoms were blurred vision, eye irritation, and headache. Age, time

spent on computer, the habit of taking a break, the level of computer and presence of glare were associated with the
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INTRODUCTION

Computer vision syndrome (CVS) or digital eye strain (DES) is a
vision problem related to the use of computers or digital screens
that make the near work more difficult [1]. High visual demand
and visual attention make any computer user susceptible to
CVS. Common symptoms of CVS include eyestrain, irritation,
burning sensation, redness, headache, blurred vision, and neck
or shoulder pain that generally increase with extended computer
use [1,2]. The symptoms of computer vision syndrome may vary
depending on several factors [3-5].

Globally, DES is one of the major public health problems. It
results in reduced productivity at work, increased error rate,
reduced job satisfaction, and impaired visual abilities.
Worldwide data showed that nearly 60 million people suffer
from CVS, and one million new cases occur each year

[6]. Computer vision syndrome affects 90% of the people who
work on computers for three hours or more per day [7].

In America, about 75% of computer users who worked for long
hours at the computer had complaints of visual symptoms [6].
This is expected to be worse in developing countries where fewer
people are aware and take treatment, but the majority are less
aware and ignorant about the condition [8].

In Africa, limited studies on CVS have been carried out in spite
that computer use has attained a significant increased especially
as technology is advanced [9].

In Ethiopia, the prevalence of CVS ranges from 69.5% [4] to
73.9% [10].
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Consequently, many organizations can facilitate and manage
their businesses using a computer.

It reduces the quality of life of computer users [11,12]. Therefore,
adjusting ergonomics is very important [12-15]. Therefore, as the
number of postgraduate students are increasing [16], studying
CVS among them is indispensable.

MATERIALS AND METHODS

An institution-based cross-sectional study was carried out from
May 29 to June 9, 2019 at University of Gondar. The sample size
was calculated using a single population proportion formula for
the proportion of CVS. To achieve this, the proportion of CVS
among computer users 73% [5], power 80, a 95% confidence
level, an odds ratio of 2.04, and 10% for the non-response rate
which the sample size
359.Systematic random sampling was used to select the study
participants. To ensure representativeness, the sample was taken

were considered for came to

from all colleges proportionally.

The study was conducted after ethical clearance was obtained
from the University of Gondar, College of Medicine and Health
Science and Comprehensive Specialized Hospital, School of
Medicine Ethical Review Committee.A letter of permission was
obtained from the University of Gondar postgraduate programs
coordinating office. Written informed consent was obtained
from each student after explaining the purpose of the study.
They have the full right to participate and refuse or withdraw at
any time they want. Confidentiality of the information obtained
was assured by coding the data.

Operational definition

Postgraduate students: Anyone who has already obtained the
first degree, and is now pursuing a second, third, or above
degree.

Computer vision syndrome: In one or both eyes at least one of
the asthenopia symptom [5].

Computer user: A student who uses the computer for their day-
to-day activities at least two hours per day [17].

Awareness: Having heard of computer vision syndrome [9].

Appropriate sitting position: A small tilt of eyes downward, in
relation to the horizontal line, between 100 and 200 and the
distance between the user and computer is 40 to 70 cm [1,17,18].

Data collection tool and procedures

The questionnaire was adapted from previous studies [5,8]. It
was initially prepared in English, translated into Amharic (local
language) by language experts, and re-translated into English to
check consistency in the meaning of words and concepts. Meter
and pictures were used to measure viewing distance and to
clarify the sitting position and level of the computer respectively.
Ophthalmic examination was done by trained optometrists.
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Data management and analysis

After cleaning, the collected data were entered into Epi-info
Version 7 and exported to SPSS version 22.0 for analysis.
Descriptive were performed for most variables.

Bi-variable and multivariable logistic regression was employed to
determine the associated factors. An adjusted odds ratio with a
95% confidence interval and p value of <0.05 was used to
identify the predictors of the outcome variable.

RESULTS

Socio-demographic characteristics of the study
participants

A total of 359 students participated in this study, with a
response rate of 96.38%. The majority of the participants were
male (77.7%). The median age of the participants was 28 years,
with an inter-quartile range of 4 years. More than half of the
respondents were single (61.00%) and less than half were

married (39.00%) (Table 1).

Table 1: Socio-demographic characteristics of the study participants to
determine the prevalence of CVS July 2019, (n=346).

Computer vision syndromes

Variables Yes No
Male 223(82.90%) 36( 17.10
%)
O,
Sex Female 69(89.60%) ;3(10'40 %o
Age 24.26 78(78.00%) 2222.00
%)
20(18.70
27-28 87(81.30%) %)
O,
29-30 77(89.50%) )9(10.5()%)
3146 50(94.30%) 3(5.70%)
Marital status  Single 176(83.40%) 3/5)(16'60
(8]
Married 116(85.90%) 39(14’10
%)
Academic g ear 126(82.90%) 26(17.10
years %)
Second year 152(87.40%) 3/02)(12'60
: 0,
Third year and 14(70.00%) 6(30.00%
above )
2
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Academic Doctor 37(77.10%) 11(22.90
status %)
Masters 154(30.4%) 22(12.50
%)
Degrees 100(82.60%) 21(17.4%)

Prevalence and associated factors with computer vision
syndrome

The selfreported prevalence of computer vision syndrome
among postgraduate students was 84.40% (95% CI: 80.1, 88.0).
Blurred vision, eye irritation, and headache were the most
commonly reported symptoms of CVS, with a prevalence of
34.10%, 28.30%, and 28.30%, respectively.

In the bivariate analysis,age, sex, academic year, academic status,
history of eye disease, seating position, level of computers, time
spent on the computer, habit of taking a break, the habit of
adjusting brightness and contrast, eyeglass use, and the presence
of glare were associated with predictors.In the multivariate
analysis, age groups 29-30 [AOR=3.295 (95% CI: 1.245, 8.722)],
age groups 3146 [AOR=4.828 (95% CI: 1.121, 20.797)],
prolonged computer use [AOR=3.763 (95% CI: 1.732, 8.176)],
the position of computer above eyes level [AOR=3.949 (95% CI:

OPEN a ACCESS Freely available online

1.308, 11.921)] and at the eyes level [AOR=2.239 (95% CI:
1.068, 4.696)], habit of taking a break [AOR=(95% CI: 2.891,
1.397,5.985)] and the presence of glare on computer
[AOR=3.864 (95% CI: 1.601, 9.329)] were directly associated

with computer vision syndrome.

Accordingly, the age groups 29-30 were 3.29 times more likely to
develop CVS compared to the age group 24-26. Similarly, the
age groups with a range of 31 to 46 were 4.83 times more likely
to develop CVS compared to the age 24-26.
Furthermore, the presence of glare on the computer was 3.86
times more likely to cause CVS as compared to absence of glare.
Students who did not have the habit of a break were 2.89 times
more likely to develop CVS compared with students who had a
habit of a break during computer use.

groups

In addition, students who spent more time (>4.6 hours/day) on
the computer were 3.76 times more likely to develop CVS than
students who spent less time (<=4.6 hours/day) on the
computer. The study also showed that students who used a
computer above eye level were 3.95 times more likely to develop
CVS compared with students who used a computer below eye
level. Similarly, students who used a computer at eye level were
two times more likely to develop CVS compared with students
who used a computer below eye level (Table 2).

Computer vision syndrome

Variable COR (95%CT) AOR (95%)
Yes No
2426 78(78.00%) 22(22.00%) 1 1
2728 87(81.30%) 20(18.70%) 1.227(0.623-2.418) 1.530(0.679-3.449)
e 2930 77(89.50%) 9(10.50%) 2.413(1.045-5.573) 3.295(1.245-8.722)*
31 and above 50(94.30%) 3(5.70%) 4.701(1.337-16.53) 4.828(1.1210.797)*
M 223(82.90% 46(17.10%) 0.562(0.253-1.248) 2.622(0.977-1.041)
. F 69(89.60%) 8(10.40%) 1 1
Doctor 37(77.10%) 11(22.90%) 1 1
i‘;:s"us academic \ e 154(87.5%) 22(12.50%) 2.081(0.9284.668) 1.488(0.563-3.936)
Degree 101(82.79%) 21(17.21%) 1.416(0.623-3.218) 1.675(0.624-4.496)
Ist year 126(82.90%) 26(17.10%) 1
Academic year 2nd year 152(87.40%) 22(12.60%) 1.426(0.771-2.637) 1.273(0.582-2.782)
3rd year and above  14(70.00%) 6(30.00%) 0.481(0.169-1.370) 0.829(0.223-3.082)
No 234(82.40% 50(17.60%) 1 1
Eye disease
Yes 58(93.50%) 4(6.50%) 3.098(1.075-8.927) 3.222(0.941-11.036)
Seating position  Appropriate 180(79.3%) 47(20.7%) 1 1
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Inappropriate 112(94.1%) 7(5.9%) 4.178(1.825-9.565) 2.400(0.928-6.206)
Above 63(91.3%) 6(8.7%) 3.416(1.330-8.773) 3.949(1.308-11.921)*
. At the eye 146(87.4%) 21(12.6%) 2.262(1.204-4.249) 2.239(1.068-4.696)*
Position of
computer Below 83(75.5%) 27(24.5%) 1 1
Yes 131(79.9%) 33(20.1%) 1 1
Habit of break
No 161(88.5%) 21(11.5%) 1.931(1.067-3.497) 2.891(1.397-5.985)*
<=4.6 39(65.00%) 21(35.00%) 1 1
Time spent
>4.6 253(88.50) 33(11.50%) 4.128(2.171-7.85) 3.763(1.732-8.176)*
Yes 87(88.8%) 11(11.2%) 1.659(0.817-3.368) 1.247(0.506-3.075)
Eye glass
No 205(82.7%) 43(17.3%) 1 1
Yes 244(83.0%) 50(17.00%) 1 1
Adjust brightness
No 48(92.30%) 4(7.70%) 2.459(0.848- 7.129) 1.331(0.379-4.680)
Yes 132(94.3%) 8(5.7%) 4.744(2.163-10.404) 3.864(1.601-9.329)*
Glare
No 160(77.7%) 46(22.3%) 1 1

Table 2: Bivariable and multivariable regression of CVS among
postgraduate students at University of Gondar, July 2019,
n=346.

DISCUSSION

In this study, the prevalence of computer vision syndrome was
84.40 (95% CI: 80.1-88.0).This study was higher than previous
results from a bank worker (73%) and secretaries and data
processors (73.9%) in Gondar city andDebre Tabor (69.5%), in
Ethiopia (4, 5, 10). The possible reason is that postgraduate
students spend more time on computers than bank staff and
secretaries. This is because students are studying and doing their
project day and night, but at night, bank staff and office workers
get rest [19].

This finding is also higher than reports from studies in Nigeria
74% (14), Nepal 74% (23), Sri Lanka 67.4% (25), Syria 55.46%
(2), and America 65% (5). The possible explanation is,
participants in the above studies may use home remedies to
prevent the symptoms.

However, the prevalence of computer vision syndrome in this
study was lower (89.9%) than the study conducted in Malaysia
[20]. This suggests a difference in the methods of measuring
CVS. The study in Malaysia includes extraocular symptoms such
as neck and shoulder pain as CVS in addition to visual
symptoms [20], but not in our study.

The most common symptoms reported in this study were
blurred vision (34.1%), followed by eye irritation (28.3%) and
headache (28.3%). This finding is in line with other studies (8,
20-22]. This may be due to the fact that the computer emits
electromagnetic radiation that can trigger the ciliary muscle in
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the eye; consequently, repeated exposure to the computer screen
has contributed to the development of symptoms [23].

The odds of having CVS among students who used a computer
above the level of the eyes and at the level of the eyes were 3.94
and 2.23 times greater than those who used a computer below
the level of the eyes respectively. This study is agreed with other
studies [20,24]. This may be due to back and neck muscle strain
[25]. Besides, higher viewing angles expose a wider region of
conjunctiva and cornea to air and cause the likelihood of
irritant-like symptoms [26).

Students’ who were exposed to glare were 3.86 times more likely
to develop CVS as compared to students who were not exposed.
This finding is in line with other studies [25,27]. This may be
due to glare can cause a delay in reading that results in visual
fatigue and eye strain [25].

Being age groups 29-30 and 31-46 were 3.29 and 4.82 times
more likely to develop CVS as compared to age groups 24-26,
respectively. This finding is in line with other studies
[10,28]. This may be due to structural and physiological changes
in the visual system due to ageing. These changes result in poor
visual function, which further leads to eye fatigue and eye strain
[29]. However, younger age was reported to develop CVS than
older age groups. This may be due to the difference in the study
setting and socio-demography.

Students who did not have a habit of taking a break during
computer use were 2.89 times more likely to develop CVS than
students who had the habit of taking a break during computer
use. This finding is also reported in other studies [5,24]. This
may be due to the fact that the eyes normally cannot remain
focused on the pixel-generated images on a computer screen for



Belay S, et al.

a long time, but refocus frequently. This results in the
development of CVS.

CONCLUSION

In this study, the most common symptoms were blurred vision,
eye irritation, and headache. Age, time spent on computer, the
habit of taking a break, the level of computer and presence of
glare were associated with the development of CVS.

Limitation of the study

Being a cross-sectional study may not show cause-and-effect
relationship. The CVS symptoms were selfreported so that
symptoms that might not be recognized by users would be left
unreported. The findings may be affected by recall bias.

Availability of data and materials

All data in this study are included in the manuscript. However,
the minimal data are available from the corresponding author
upon reasonable request.
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