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Abstract 

Computer Vision Syndrome (CVS) is considered an occupational hazard in the 21st century resulting 
from the high utilization of computers, laptops, and mobile phones in the workplace. The current 
study aimed at determining the prevalence of computer vision syndrome and its associated factors 
among the academic staff of Sri Lanka Institute of Information Technology (SLIIT), Malabe campus 
amidst the COVID-19 pandemic using a sample of 145 academics based on stratified random sampling 
procedure.  Required data were collected through a structured questionnaire.    The participants of the 
study comprised 50.3% of females and 49.7% of males. About 45% were 20-30 years irrespective of 
gender. Dryness in the eyes (52.4%), itching (54.5%), eye pain (65.5%), and headache (76.6%) were the 
most common symptoms reported by the staff members, while colored halos around objects and double 
vision were experienced by around 20%. Most of the academics (42.1%) work 6-8 hours in front of the 
digital screen. Taking breaks in-between the working time (73.8%), adjusting the screen (62.1%), and 
adjusting the chair and posture (60.0%) were the most common methods used by the participants to 
minimize CVS. The rate of prevalence of CVS among the academic staff of SLIIT is 42.8%. This figure 
is lower than the corresponding figure reported in other countries. However, no significant association 
was found between the prevalence of CVS and gender, type of faculty, type of devices used, duration 
spent, preferred time to utilize the device, awareness of CVS, and actions to minimize CVS, but a strong 
significant association (p< 0.01) was found between the prevalence of CVS and age of the academic 
staff members. The rate of prevalence of CVS among academics aged over 60 years is 87.5%.  Thus, a 
regular ocular screening program is recommended to reduce the prevalence of CVS among the academic 
staff of SLIIT starting from higher age groups.
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Introduction 

With the advancement of technology, 
computers, and mobile phones have become 
an essential part of human life. The continuous 
use of computers for an extended time leads 
to several visual and ophthalmic problems 
known as Computer Vision Syndrome (CVS) 
(Barthakur, 2013; Sen & Richardson, 2007). 
CVS is also referred as digital eye strain by 
Rosenfeild (2011). The American Optometric 
Association (2007), defines CVS as “a 
complex of eye and vision problems related 
to activities, which stress the near vision, and 
which are experienced in relation or during 
the use of a computer.” Symptoms of CVS 
include dry and irritated eyes, eye strain, 
blurred vision, red eyes, double vision, burning 
eyes, excessive tearing, headache, light/glare 
sensitivity, slowness in changing focus, and 
changes in color perception (Gangamma, 
Poonam & Rajagopala, 2010).

The risk factors for CVS are prolonged 
computer use, inadequate lighting, screen 
brightness, the strain on the eye muscles to 
read the content on the computer screen, 
vision difficulties, bad posture, inappropriate 
workstation setup, or a combination of any of 
the above factors (Kozeis, 2009; Assefa et al., 
2017). Modern e-device screens have built-
in protective systems to protect the user from 
harmful lights emitted from the device, but 
the duration of use mostly contributes to CVS 
(Munsamy & Chetty, 2020). 

According to a study by Rosenfield (2011), 
between 64% to 90% of computer users may 
experience CVS during prolonged computer 
usage.  The term ‘prolonged computer usage’ 
refers to the usage of a digital screen for 3 

hours or more without a break in between 
(Sen & Richardson, 2007). Studies show that 
the prevalence of CVS among the working 
community, who work with e-devices has 
increased because of the COVID-19 pandemic 
(Bhattacharya, Saleem & Singh, 2020). 
Alabdulkader (2021) has analyzed the total 
hours per day spent on e-devices by computer 
users during and before imposing the curfew 
in Saudi Arabia due to the COVID-19 
pandemic and discovered that those who used 
digital devices during the curfew had a higher 
prevalence of digital eye strain.

As reported by World Health Organization 
(2020), COVID-19, also known as 2019-nCoV, 
is an infectious disease caused by a newly 
discovered coronavirus named SARS-CoV-2. 
At the beginning of 2020, COVID-19 was the 
biggest concern of health professionals as it 
spreads rapidly throughout the community 
and the symptoms and complications were 
unknown to the health sector (Velavan & 
Meyer, 2020).  As a result of the community-
imposed restrictions aimed at preventing the 
transmission of COVID-19, many occupations 
were conducted at home using computers and 
other electronic equipment (Baker, 2020). 
However, consequently, computer users have 
become habituated to excessive computer use, 
which results in several health problems. 

Healthcare providers are concerned about 
these health problems related to CVS. Studies 
provide evidence that CVS can be prevented 
by altering the habits of the consumer while 
working with computers (Munsamy & Chetty, 
2020). Adjusting the posture and the position 
of the screen, taking breaks in-between 
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working time, using blue light blocking 
glasses, use of artificial lubricants on the 
eyes, and taking Omega-3 supplements were 
recommended by previous studies to prevent 
and control CVS (Rosenfield, 2011; Coles‐
Brennan, Sulley & Young, 2019; Munsamy & 
Chetty, 2020).  The CVS-Q is a questionnaire 
that has been developed to identify the 
frequency and intensity of the CVS symptoms 
present in the participants and the prevalence 
of CVS (Seguí et al., 2015). The CVS-Q has 
been developed and validated to administer 
among the English-speaking population and 
has been used in previous research studies in 
different South Asian countries (Mohan et al., 
2021; Arshad et al., 2019). 

With the onset of the Covid-19 pandemic, 
mandatory e-learning has emerged. Therefore, 
it was a common practice for students and 
academic staff to spend most of their time in 
front of digital screens (Chandasiri, 2020).  
Ranasinghe et al. (2016) conducted a study on 
the prevalence and risk factors of computer 
vision syndrome among computer office 
workers in Sri Lanka. A sample of 2210 was 
examined aged from 18 – 60 years and a 
length of service from 1-5 years. The 1-year 
prevalence of CVS was found to be 67.4% in 
the sample population. 

While there have been multiple studies on 
the prevalence of CVS among the working 
community, there have been limited studies 
on CVS among university academic staff 
amidst the COVID-19 pandemic. The aim 
of this study was to identify the prevalence 
of CVS and its associated factors among the 
academic staff of SLIIT during the COVID-19 
pandemic. 

Materials and Methods

Sample size
The sample size (n) for this study was 
calculated by using the following method. At 
first, the sample size without considering the 
finite population correction factor (n0) was 
calculated as 384 using the equation,  

n0 =
z2p*(1-p)

e2

  5% margin of error (e), z =1.96 (critical value 
at 5% significance level) and p=0.5.  

As the population size, N is 318, the minimum 
sample size (n) was calculated as 175 by 
considering the correction factor for the 
population size using, 

n =
N*no

no+(N-1)
However, due to lack of resources and time, 
the sample size was forced to reduce to 145. 
In fact, it represents 42% of the population. 

Sampling method
As there are four faculties in SLIIT, the 
sampling method was stratified random 
sampling method.  The strata are the four 
faculties. The selected sample size was 
proportionally allocated among faculties 
based on the number of academics in each 
faculty (Table 1).

Table 1.
Distribution of the sample size. 

Faculty Sample size 
Computing 63 
Engineering 44 
Business school 15 
Humanities and sciences 23 
Total 145
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Data collection
Data were collected through a self-
administered questionnaire (Google form) 
that comprised demographic questions and 
a standard questionnaire (CVS-Q). The 
questionnaire was sent as an online survey to 
the randomly selected permanent academics 
in each faculty (Table 1) who have been 
working with computers. The prior approval to 
administer the CVS-Q English version to the 
Sri Lankan community was obtained from a 
Committee of Sri Lankan experts representing 
statistics, health, and language fields (Tamil, 
Sinhala & English language). 

Data analysis
A scoring system has been developed in the 
validated questionnaire in which a standard 
expression was used to obtain the prevalence 
in the selected population. Based on prior 

research (Segu et al., 2015), sixteen symptoms 
were selected as the most common symptoms 
related to CVS. The questionnaire was used 
to determine the frequency of occurrence 
and  the intensity of each symptom. The 
authors have assigned 0–2-point rating scale 
with the following categories to determine 
the frequency of occurrence, or how often the 
symptom was present: 0=never, 1=occasionally 
(once a week) and 2=often (two or more times 
a week). The two levels of intensity of the 
symptom were graded similarly, on a scale 
of 1 and 2 points, where 1=moderate and 
2=intense. In the study, a symptom that was 
never reported was given a score of 0 on the 
intensity scale, irrespective of the frequency.  
According to the Rasch analysis (Segu et al., 
2015) the marks given for the three levels of 
the frequencies and three levels of intensities 
are shown in Table 2.

Table 2.
Marks allocated for different symptoms. 

Frequency Intensity Frequency*Intensity Mark given
0 0 0 0
1 1 1 1
1 2 2 1
2 1 2 1
2 2 4 2

Based on the above the total score (‘sum’) of CVS for each  academics was computed using 
the following equation.

If the sum ≥ 6, the academic staff member was 
identified as a person suffering from CVS and 
otherwise not suffering from CVS. The ethical 
approval was obtained from the ethics working 
committee of SLIIT.  SPSS version 22 was 
used in the data analysis. Basic statistics and 
Chi-squared analysis to test the significance 
of association between two factors were used.

Results and Discussion 

Demographic variables 
Table 3 shows that the total number of 
responses (n=145) were almost equally 
received from female (50.3%) and male 
(49.7%) participants. 

Sum = ∑ (frequency of symptom occurrence) * (intensity of symptom)
16

1
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Table 3.
 The distribution of demographic variables. 

Variables Category N (%)
Gender Male 72 (49.7)

Female 73 (50.3)
Age (years) 20-30 68 (46.9)

31-40 43 (29.7)
41-50 16 (11.7)
51-60 10 (6.2)
≥ 61 8 (5.5)

Faculties Computing 63 (43.5)
Engineering 44 (30.3)
SLIIT Business school 15 (10.3)
Humanities & Sciences 23 (15.9)

Type of device used while working Desktop computers 2 (1.4)
Desktop computers & laptops 6 (4.1)
Desktop computers, laptops
 & mobile phones 

35 (24.1)

Desktop computers, laptops, 
mobile phones & tablets 

14 (9.7)

Desktop computers & 
mobile phones

2 (1.4)

Laptops 25 (17.2)
Laptops & mobile phones 48 (33.1)
Laptops, mobile phones & tablets 13 (9.0)

Time spent in front of the device 
(hours)

≤ 2 0 (0.0)
2.1-4 3 (2.1)
4.1-6 23 (15.8)
6.1-8                                61(42.1)
> 8 58 (40)

Preferred time to use the device Daytime 49 (33.8)
Nighttime 25 (17.2)
No preference 71 (49.0)

Awareness of CVS Yes 142 (97.9)
No 3 (2.1)
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Most of the responses (46.9%) were from 
participants between 20-30 years of age 
category. About 30% of the participants used 
both laptops and mobile phones to perform 
their tasks while at work. The type of device 
is essential to identify the effect of the screen 
size of the device on academics.  A higher 
percentage of participants (42.1%) have spent 
6-8 hours whereas 40% have spent more than 
8 hours in front of digital devices. Further, 
15.9% of participants have experienced 4.1-
6 hours of screen time. Similar results were 
observed among computer users in Debre 
Tabor Town, Northwest Ethiopia (Dessie 
et al., 2018). The study stated that workers 
who used computers for more than 4.6 hours 
per day were more likely to develop CVS as 
compared to those who used computers for 
less than 4.6 hours. (Other similar studies have 
also reported that an increase in the number 
of hours spent on the computer raises the 
risk of CVS significantly (Ranasinghe et al., 
2016; Logaraj, Madhupriya & Hegde, 2014; 
Sharma, Khera & Khandekar, 2006). 

Most of the participants of the current study 
have used electronic devices without a 
preference on the time of the day. Though 
there was no significant association between 
the preference and prevalence of CVS, Blehm 
et al. (2005) stated that the lighting within 
the workstation area affects the vision of 
the employees who work with computers. 
According to Dessie et al. ((2018) computer 
users with a high understanding of computer 
safety measures and awareness of CVS were 
found to be less affected by CVS. A study 
conducted at the University of Benin, Nigeria 
by Chiemeke & Akhahowa (2008) claimed 
that the awareness and knowledge about CVS 
among the participants highly contribute to 
adhering to CVS preventive methods that 
occurred during working hours.

Symptoms of Computer Vision Syndrome 
(CVS)

Table 4 shows the distribution of CVS 
symptoms among the academic staff of SLIIT.

Table 4.
Occurrence of computer vision syndrome.

CVS symptoms Never (%) Occasionally (%) Often & always (%)
Burning 54.6 37.5 7.9
Itching 45.5 49.0 5.5
Feeling of a foreign body 77.2 20.7 2.1
Tearing 51.0 44.1 4.9
Excessive blinking 60.7 36.6 2.7
Eye redness 66.2 30.3 3.5
Eye pain 34.5 51.7 13.8
Heavy eyelids 64.1 28.3 7.6
Dryness 47.6 41.4 11.0
Blurred vision 56.5 34.5 9.0
Double vision 78.6 15.2 6.2
Difficulty focusing near vision 62.8 29.7 7.6
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CVS symptoms Never (%) Occasionally (%) Often & always (%)
Increased sensitivity to light 60.0 28.3 21.7
Colored halos around objects 79.3 20.7 -
Feeling the sight is worsening 61.4 31.0 7.6
Headache 23.4 54.5 22.1

Dryness in the eyes, itching, eye pain, and 
headache were the common symptoms 
experienced by the staff members. Most of 
the participants (54.5%) have suffered from 
headaches at occasional intervals due to 
prolonged computer usage, while only a few 
responses (20.7%) have observed colored 
halos around objects during working hours. 
A considerable number of participants have 
experienced burning in the eyes, tearing, 
excessive blinking, and blurred vision while 
utilizing the digital device. According to Bali, 
Navin & Thakur (2007) 82 % of their study 
population complained of headaches, whereas 
43% and 45% were among medical and 
engineering students, respectively (Logaraj, 
Madhupriya & Hegde, 2014).

It has been proven that if a person sits at a 
computer screen for an extended amount 
of time, their blinking rate can be lowered 
by 60% (Akinbinu & Mashalla, 2013).  As 
a result, tear production will be reduced, 
leading to dry eyes (Anshel, 2004). Dry eyes 
were more common in women, the elderly, 
and contact lens wearers, and less common 
in younger age groups and non-contact lens 
wearers (Schaumberg et al., 2003). However, 
the findings of the present study found that 
the prevalence of dryness in the eyes is high 
among the 20-40 age category. The possible 
reason could be due to, a sample containing 
a high percentage of 20-40 years old 
participants. Although itching and eye pain 
were complained by most of our participants, 

prior studies show that redness in the eye, 
eyestrain, double vision, & watery eyes were 
also frequently observed among the employees 
who use computers (Ranasinghe et al., 2016; 
Akinbinu & Mashalla, 2013; Talwar et al., 
2009; Singh, 2009; Chiemeke & Akhahowa, 
2008; Anshel, 2004).

Preventive measures of CVS
Taking breaks in between the working time, 
adjusting the screen, and adjusting the chair 
& posture were the common methods used by 
the participants to prevent and control CVS. 
The use of eye lubricants and performing eye 
exercises were practiced by a limited number 
of staff members (Table 5).

Table 5.
 Preventive measures of CVS.

Actions used to minimize CVS  %*

Use of overhead lighting 28.9
 Adjusting the chair and pos-
ture

60.0

Adjusting the position of the 
screen

62.1

Taking breaks in-between 
working time

73.8

Use preventive eyewear (blue 
light blocking glasses)

45.5

Performing regular/daily exer-
cises for the eyes

10.3

Use of eye lubricants 5.5

*Sum is not hundred due to multiple response
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Upon assessing the preventive measures of 
CVS taken by the academic staff, adjusting 
the chair & posture, adjusting the screen, and 
taking breaks in-between the working time 
were the most common methods used by the 
participants. Taking a work break during long 
periods of computer work can help to relieve 
eye strain by allowing the eye muscles to 
rest by shifting their attention away from the 
computer screen (Alexis & Gregory, 1997). 
In a study conducted in Malaysia by Rahman 
& Sanip (2011), taking breaks (at least 10 
minutes during continuous one-hour computer 
work) was found to be significantly associated 
with CVS.  Previous studies show that 
improper workstations, unsuitable viewing 
angle and distance, incorrect positioning of 
the keyboard, inadequate room illumination, 
and improper screen brightness were factors 
associated with CVS symptoms (Parihar et al., 
2016; Ranasinghe et al., 2016). In this study, 
improper ergonomic practices were prevalent 
among the participants who were identified 
as having CVS. According to Ranasinghe et 
al (2016), individuals at workstations that 
were noncompliant with standard ergonomic 
recommendations had a greater prevalence of 
CVS.

Prevalence of computer vision syndrome 
Based on the total score (Table 2) participants 
were allocated into two groups: (i) present 
CVS and (ii) absent CVS (Table 7).  The 
prevalence of computer vision syndrome 
among the academic staff of SLIIT was 
42.8%.  Alarmingly, other studies also have 
reported CVS prevalence with higher values 
among the working community who use 
computers: 63% among the administrative 
staff of a university in Malaysia, (Zainuddin 
& Isa, 2014), 73.9% in University of 

Gondar, Ethiopia, among secretaries and data 
processors (Alemayehu et al., 2014), 67.4% in 
Sri Lanka among office workers (Ranasinghe 
et al., 2016) and 72% in Ajman, United Arab 
Emirates (Shantakumari et al., 2014). The 
highest percentage of responses came from 
the Faculty of Computing, where a majority 
of participants work as computer experts who 
work with digital devices more frequently 
than other employees. Since they are spending 
more time with computers, the participants 
were aware of the causes of prolonged 
computer use. The possible reason for a 
lesser prevalence compared to other studies 
may be due to the awareness of CVS and the 
ergonomic practices among the academic staff 
members of SLIIT. 

Association of demographic variables and 
prevalence of CVS
To find the association between the status of 
CVS and selected factors, chi-square analyses 
were carried out (Table 6). 

Table 6.
Selected factors for CVS.

Factors value p-value
Gender 0.084 0.361
Age (years) 12.485 0.006
Faculties 1.915 0.590
 Types of devices used 7.301 0.398
Duration spent Infront 
of the device

4.888 0.087

Preferred time to use 
the device

4.619 0.099

Awareness of CVS 0.879 0.349
Actions to minimize 
CVS

29.822 0.921
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Results in Table 6 indicate that there was no 
significant association between the prevalence 
of CVS and gender, type of faculty, types of 
devices used, duration spent, preferred time 
to utilize the device, awareness of CVS, 
and actions to minimize CVS. However, a 
strong significant association (p=0.006) was 
found between the prevalence of CVS and 
age groups. The percentage of academic staff 
members having CVS is 42.8% irrespective of 
age and other factors (Table 7).  Furthermore, 
percentage of having CVS among academics 
of more than 60 years of age is 87.5% and it 
is significantly higher than the corresponding 
percentages in other groups. The percentage 
of having CVS of the age group 51-60 years 
old is 60%. 

Table 7.
Association between the age and the 
prevalence of CVS.

Age group
(years)

Prevalence of CVS
Yes No

20 - 30 42.6 57.4
31 - 40 32.6 67.4
41 - 50 37.5 62.5
51 - 60 60.0 40.0

> 61 87.5 12.5
Total 42.8 57.2

Conclusions, Suggestions and Limitations

Conclusions 

The present study showed a 42.8% prevalence 
of Computer Vision Syndrome among 
academic staff of SLIIT.  A significant 
association was only observed between 
the age categories and the prevalence of 
CVS while a significant association was not 
identified between the prevalence of CVS and 
the factors; gender, types of digital devices 

used, time spent in front of the device, 
preferred time to use the device, awareness of 
CVS and actions use to minimize CVS. The 
presence of CVS is very high (87.5%) among 
the academics of over 60 years of age and the 
corresponding figure among academics of age 
51-60 years is 69%.

Dryness in the eyes, itching, eye pain, and 
headache were the most common symptoms 
among the staff members irrespective of age. 
Taking breaks in-between the working time, 
adjusting the screen, and adjusting the chair 
and posture were the most common methods 
used by the participants to minimize CVS.

Suggestions
Educational sessions were recommended 
to be conducted on preventive measures of 
CVS and workplace ergonomics. Receiving 
consultations from a physiotherapist is 
suggested to get further information regarding 
workplace ergonomics and eye muscle 
strengthening. Furthermore, those who 
experienced multiple CVS symptoms were 
recommended to refer  to an ophthalmologist 
for further treatment.

Limitations 
The main limitation of the study was that the 
CVS-Q has not been adapted and validated 
for Sri Lankan population although it was 
validated to be used in the English language. 
Another limitation was that a proper 
examination of the eyes was not performed 
by an ophthalmologist. Therefore, all the 
symptoms related to CVS depended on self-
reported measures by the study participants. 
The study setting was limited only to 
SLIIT due to COVID 19 restrictions in the 
country. Hence, the overall results cannot 
be generalized to academic staff who utilize 
computers in other universities in Sri Lanka.
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