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aBstraCt

BaCkground: Awareness and perception are critical determinants in the uptake of a health intervention. This study 
assessed the level of awareness and perception in relation to the uptake of interventions of computer vision syndrome 
(CVS) among university students.
Material and Methods: From a target population of 21,000 students, 384 students were included in the study. 
Participants were recruited from Maseno, Kenya. Structured in-depth questionnaires were administered to the par-
ticipants. Composite awareness scale and summative perception score were used to quantify the level of awareness 
and perception.
results: Out of the 384 participants, 48.7% were males, and 51.3% females. The study denoted a modal age of 
18–24 years with a mean age of 19.5 years (SD = 0.747). The prevalence of CVS was 60.4% (n = 232), and almost 
half of the participants (47.8%) had a low level of awareness. There was a statistically significant difference (p = 
0.001) in the level of awareness among participants. Based on perception, nearly three quarter of the participants 
(60%) perceived CVS as a global issue of public health concern in relation to the introduction of portable electronic 
devices used on a daily basis. Based on CVS precautions, almost half of the participants (40%) did not practice the 
preventive measures.
ConClusion: Computer vision syndrome was present in about two out of every five students, while awareness 
remained significantly low, as well as uptake of preventive measures. We emphasize the need for interventions to 
increase CVS awareness. Developing an item bank for measuring CVS is desirable.
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introduCtion
Computer vision syndrome (CVS) is a binocular 

anomaly arising from unbalanced accommodation 
of the eye while using electronic devices [1, 2]. It is 
prevalent among computer users due to prolonged 
period of electronic devices use without proper ob-

servation of the existing measures as a result of ben-
efits outweighing the risk. The use of computers, 
phones and tablets has become more popular, how-
ever most users are not aware of the consequences 
and the severity of CVS progresses slowly without 
noticing and may worsen daily activities if measures 
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are not properly taken [3–7]. Currently, at least 1 bil-
lion people have a vision impairment that could have 
been prevented or has yet to be addressed [8]. Com-
puter vision syndrome is an important emerging 
cause of preventable vision impairment, alongside 
other causes such as near-vision loss, refraction dis-
orders, and cataracts. It is among the top 25 causes of 
years lived with disability (YLDs) globally. Globally, 
90% of computer users suffer from computer vision 
syndrome; in Africa, 75% of computer users are es-
timated to be at risk [9]. The signs and symptoms of 
CVS are similar to other ocular conditions, and the 
significant challenge towards uptake of interventions 
remains a major concern [10].

Consequently, most CVS symptoms go unde-
tected, and the condition may be confused with 
other eye diseases, which are likely to be incorrectly 
addressed. Understanding how computer users per-
ceive CVS risk factors and their uptake of related 
interventions are necessary to improve build up of 
effective interventions. Clinically, this will help eye 
care providers effectively diagnose CVS and differ-
entiate it from other conditions which presents with 
similar symptoms.

Computer vision syndrome remains a confusing 
condition due to its presentation. Literature defines 
CVS as experiencing eye strains, tired eyes, sore eyes, 
watering eyes, irritation of eyes, dry eyes, blurred 
vision, slowness of focus change and double vision 
while using a computer. This definition is useful in 
setting global standards to reduce CVS severity and 
improve productivity. However, CVS benefits should 
be aiming at achieving a comfort- able ocular func-
tion, rather than merely reducing a single symptom.

Due to advancement in technology, most people 
use computers and other electronic devices; hence 
CVS prevalence is on rise with a possibility of in-
creased error rate. In Africa, it is estimated to lower 
productivity by between 4% and 19% among com-
puter users in different sectors [11–13]. Awareness 
of CVS and its risk factors is highly variable across 
regions, being lower in the developing world than in 
developed countries [14–18]. Awareness and percep-
tion of being at risk for CVS and acknowledgment 
that prevention behavior is feasible in this population 
are crucial for planning the prevention and control 
measures for this group. For example, while CVS 
awareness may be high, uptake of prevention and con-
trol measures may be hindered by a low perception of 
risk, lack of targeted health promotion, and perceived 
efficacy. Risk perceptions are essential precursors to 
improving health-related behaviors recommended for 

either dealing with or preventing risks [19, 20]. In 
Kenya, the current government encourages students 
and pupils to use electronic devices to transform the 
country technologically. At the same time level of 
awareness and uptake of interventions to mitigate 
CVS is unknown. This study assessed the key meas-
ures to ascertain CVS in the Kenyan context. These 
findings are crucial for clinicians in an eye care prac-
tice since differential diagnosis should be considered 
in patients with chief complaints surrounding allergic 
conjunctivitis and computer vision syndrome.

Material and Methods
study area

The participants were recruited from Maseno 
University, Western Kenya. Maseno University is 
the only higher educational institution in Western 
Kenya where all programs are incorporated with 
information technology. 

study design
This was a cross-sectional study conducted be-

tween 1st–7th July 2019.

study population
The study participants included students aged 

18–39 years. Students who had low vision were 
excluded from the study. A total of 384 participants 
were included in the study. The sample size was ar-
rived at through a simple random sampling. 

data ColleCtion
Data was collected through questionnaires with 

the help of research assistants who were trained on 
what is CVS and what exactly they needed to collect 
from the participants. 

Ethics approval was granted by Maseno Univer-
sity institutional review board, and the authority to 
conduct was obtained from the study from National 
Commission, Science, and Technology. 

The questionnaire transcripts were reviewed page 
by page to check for completeness. Coding was car-
ried out by the corresponding author in the Statisti-
cal Package for Social Science version 17. All the 
authors reviewed the analysis.

results
suMMary of variaBles CharaCteristiCs

We administered questionnaires to 384 par-
ticipants (mean age — 19.5 years; male: 48.7%; 
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female: 51.3%; SD = 0.74). The participant’s mo-
dal age group was 18–24 years (59.9%), the least 
numerous age group was 35–39 years — 5.2%. 
Participants aged 18–24 years were 1.40 times 
[95% confidence interval (CI): 0.94–1.73] likely 
to report CVS symptoms compared to those aged 
34–39 years (p = .054) (Tab. 1).

prevalenCe of CoMputer vision syndroMe 
Regarding gender, 56.6% of the males had CVS 

compared to 64% of the females. Eye irritation 
was the most typical symptom reported by the par-
ticipants (62.2%), while eye strain was the least 
symptom experienced (45.8%). Most participants 
aged 18–24 years (59.1%) suffered from compu-
ter vision syndrome. Participants with CVS were 
1.20 times more likely not to take any preventive 
measure (95% CI: 0.92–1.44) (Tab. 2).

level of awareness of CoMputer vision 
syndroMe

More males were aware that prolonged com-
puter use (95% CI: 1.31–2.49) was a risk factor 
for CVS compared with females. Individuals aged 
18–24 years were significantly less likely to identify 
the impact of inappropriate seating position (95% 
CI: 0.40–0.74) on CVS development compared 

with older participants. The results showed that 
184 subjects (47.8%) had a low level of awareness 
(either not at all aware or slightly aware with scores 
between 20 to 40 points), 147 (38.2%) subjects 
had a medium level of awareness (considered aware 
of CVS with scores between 41 to 79 points), and 
53 (13.8%) had a high level of awareness (moder-
ately or extremely aware with scores between 80 to 
100) (Tab. 3).

Perception of computer vision syndrome 
Compared with females, more males perceived 
the susceptibility, severity, and benefits (95% CI: 
0.84–1.42) as key to computer vision syndrome. Fe- 
males were significantly less likely to view perceived 
susceptibility (95% CI: 0.36–0.84) as causative to 
CVS compared to males (Tab. 4).

disCussion
This study reported CVS prevalence of 60.4% 

among university students with a modal age group 
being 18–24 years. Our results are comparable to 
those reported among university students in Ne-
pal, where the prevalence was 62.6% [21]. On the 
contrary, a relatively higher prevalence of 73% was 
reported among bank workers in Ethiopia in a pop-
ulation considered to be exposed to computers for 

table 1. summary of variable characteristics

variable and variable characteristics Count proportion p-value 95% Ci

gender
Male 187 48.7 .09      0.52–0.73

Female 197 51.3             0.53–0.66

age 

18–24 230 59.9             0.54–0.79

25–29 80 20.8             0.26–0.74

30–34 54 14.1 .001    0.49–0.64

35–39 20 5.2              0.57–0.71

The table shows the confidence interval (CI), the p value and the proportion of respondents 

table 2. prevalence of computer vision syndrome (Cvs)

variables Cvs absent Cvs present p value

Count % Count %

age

18–24 30 13 136 59.1

25–29 94 61.8 50 21.6 .001

30–34 18 11.8 36 15.5

35–39 10 21.6 10 4.3

gender
Male 81 43.4 106 56.6 .09

Female 71 36 126 64  

The table shows whether computer vision syndrome is present based on age and gender with the p value
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a longer time than the average population [5]. This 
indicates a subtle variation in prevalence across con-
texts, given differential exposures.

Participants with CVS also reported multiple 
symptoms, of which eye irritation, an early occur-
ring symptom, was the commonest. These symp-

table 4. students perceptions of computer vision syndrome (Cvs) by individual susceptibility, symptom severity 
and benefit of preventive measures (n = 384)

variables 

frequency Count

sd d dk a sa

% % % % %

perceived susceptibility

< than arm’s length 11.2 40.6 23.2 22.1 2.9

prolonged viewing 8.3 29.4 30.2 28.1 3.9

Seating position 10.4 21.4 35.2 28.1 4.9

above eye level 9.6 24.5 38 21.9 6

poor light contrast 9.6 20.8 38 26.3 5.2

perceived severity

Headache 16.8 22.9 33.6 31 5.7

eye strain 5.2 20.6 29.7 36.2 8.3

Irritation 8.9 15.6 37.2 33.1 4.3

eye fatigue 14.6 26 27.9 25.8 5.7

redness 7.6 23.4 38.3 24.2 4.9

Dry eye 8.9 24 38.8 15.9 4.2

productivity 17.7 26.3 41.1 14.3 0.5

error rate 19.5 26.6 37.2 14.6 2.1

Health expenditure 21.1 23.4 38 15.9 1.6

table 3. students’ awareness of computer vision syndrome (Cvs) (n = 384)

statements

frequency count

na sa swa Ma ea

% % % % %

awareness of risk factors

period of use 28.4 30.5 16.4 18.5 6.3

Seating posture 25.8 32.0 15.9 19.9 6.5

< arm’s length 26.0 33.1 15.4 17.4 8.0

above eyelevel 25.3 32.6 16.9 17.7 7.6

High brightness 26.8 29.7 16.9 18.8 7.8

average 26.46 31.58 16.3 18.46 7.24

awareness of preventive measures

regular breaks 29.4 35.7 9.6 18.2 7.0

Below level 28.9 31.8 14.8 18 6.5

antiglare 28.9 31.5 12.5 18.8 8.3

Contrast 31.0 29.7 14.6 16.4 8.3

Correct error 31.3 30.5 13.3 16.9 8.0

average 29.9 31.8 12.9 14.4 7.6

The table above shows participant responses when asked about being aware of 5 risk factors for CVS and 5 personal preventive measures based on a five level likert scale: Na — not at 
all aware; Sa — slightly aware; SWa — somewhat aware; Ma — moderately aware; ea — extremely aware
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toms are often subtle and occur simultaneously and 
more likely to be ignored or confused for other eye 
conditions, thus presenting diverse diagnosis chal-
lenges [5]. This consistent high prevalence among 
different groups indicates considerable visual bur-
den, whereas concurrent low awareness, risk per-
ception, and uptake of any intervention indicate 
a high burden on unmet needs among computer 
users across different contexts.

A slight majority of the students had a low to 
medium level of awareness of computer vision syn-
drome, risk factors, and preventive measures, based 
on a composite awareness scale ranging from 20 to 
100. However, the current study did not differenti-
ate between the magnitude of computer use during 
class hours and non-class hours. A study among 
university students in India showed that 45.3% 
were aware that prolonged computer use is a risk 
factor of CVS [11].

Computer vision syndrome is an emerging 
chronic health condition, but information avail-
able in literature has not shown the level of aware-
ness on risk factors and preventive measures across 
population groups. Computer vision syndrome 
awareness has important implications specifical-
ly for occupational health promotion. There is 
a need to focus health education activities on 
enhancing awareness of occupational risk factors 
related to computer usage and the corresponding 
behavioral preventive measures (including seating 
position, duration of viewing, distance from the 
computer screen, and angle of viewing). A high 
level of awareness, understanding of risk factors 
as well as preventive measures for CVS are crucial 
to enable users to make informed health-seeking 
or prevention decisions since this condition and 
its risk factors are amenable to primary preven-

tions. The current study among university stu-
dents reported a low level of awareness, with only 
a few being highly aware. This is possible because 
CVS is a subtle and insidious condition, with 
— as yet — low priority among computer users 
and healthcare providers.

The study revealed that only a few students 
practiced certain interventions appropriately. Of 
these practices, only the recommended arm’s length 
screen viewing distance and shorter duration of the 
current study reported a relatively higher proportion 
of 46.2% as compared to a survey among students 
in Chennai where only 13.7% used their computers 
for the recommended duration of time [24]. This 
is possible because the information applied by the 
students is from their potential efforts like visiting 
an eye clinic to see an eye care provider or reading 
from the internet. In general, awareness has not 
been enhanced, and this influences the practice of 
the interventions.

The certain strength of this study was the higher 
response rate 100%, which was achieved through 
constant contact between the researchers and 
the participants.

The limitation of the study was that Kenya has 
over five universities in the western region, although 
only one was selected for this survey.

Our study confirms the presence of CVS among 
students in a tertiary institution, among females 
than males. Uptake and awareness among com-
puter users on CVS remain low, indicating insuf-
ficient public health awareness campaigns. These 
findings support the need for public health aware-
ness campaigns and occupational health educa-
tion pertaining to CVS to mitigate its insidious 
effects. Developing an item bank for measuring 
CVS is desirable.

table 4. students perceptions of computer vision syndrome (Cvs) by individual susceptibility, symptom severity 
and benefit of preventive measures (n = 384)

variables 

frequency Count

sd d dk a sa

% % % % %

perceived benefits of preventive measures

proper contrast 9.9 29.9 36.5 20.3 3.4

Below eye level 8.1 26.6 38.3 24 3.1

Computer glass 7.3 20.1 43.8 25.8 3.1

arm length 7.6 21.1 48.2 19.5 3.6

artificial tear 8.6 21.9 45.8 20.1 3.6

The table shows frequencies of participant responses per individual item under each perception variable: perceived susceptibility (5 items); perceived severity (9 items) and perceived 
preventive benefits (5 items). SD — strongly agree; D — disagree; DK — don’t know; a — agree; Sa — strongly agree
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part a. soCio-deMographiC details
This section requires that you respond to your personal details like gender and age.

gender 

 Male

 Female 

age

 18–24 years

 25–29 years

 30–34 years

 35–39 years

part B. awareness of CoMputer vision syndroMe (Cvs)
Question 3 to 12 consists of statements on causes and possible interventions of a condition called computer vision syndrome (CVS). rate them on a 
scale of 1–5, expressing how much you are aware with each statement. where 1 = not at all aware, 2 = slightly aware, 3 = somewhat aware, 
4 = moderately aware, 5 = extremely aware (tick only the one that applies)

statements 
not at all 

aware
slightly 
aware

somewhat 
aware

Moderately 
aware

extremely 
aware

Computer vision syndrome is caused by a prolonged 
period of computer use

Computer vision syndrome is caused by poor seating 
position during computer use.

Computer vision syndrome is caused by viewing 
a computer screen at a distance less than arm’s length

Computer vision syndrome is caused by viewing 
a computer screen below the eye level

Computer vision syndrome is caused by a situation when 
the screen brightness is higher than that in the room

a computer user can reduce CVS by taking regular breaks 
during computer use

a computer user can reduce CVS by viewing the computer 
screen below the eye level

a computer user can reduce CVS by using computer 
eyeglasses with antiglare

a computer user can reduce CVS by maintaining 
a balanced contrast between the computer screen  
and the room illumination 

a computer user can reduce CVS by correcting 
short-sightedness or long-sightedness

part C. perCeption of CoMputer vision syndroMe (Cvs)
Question 13 to 31 consists of statements on the perception of a condition called computer vision syndrome (CVS). The sections have been divided into 
three aspects of perception that is perceived susceptibility (risk factors), perceived severity (consequences of CVS), and perceived benefits (preven-
tive measures). rate them on a scale of 1-5, expressing how much you agree with each statement. where sd = strongly disagree, d = disagree, 
dk = don’t know, a = agree, sa = strongly agree (tick inside the appropriate one)

perceived susceptibility (risk factors)

statement sd d dk a sa

Viewing a computer screen at a distance less than arm’s length is a risk factor of CVS

prolonged duration of computer use is a risk factor of CVS

The inappropriate seating position is a risk factor of CVS 

Keeping the computer screen above the eye level is a risk factor of CVS

poor contrast of the computer screen and the surrounding brightness is a risk factor of CVS
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perceived severity (consequences of Cvs)

Headache is a consequence of CVS arising from computer use

eye strain is a consequence of CVS due to computer use

Irritation of the eye is a consequence of CVS

eye fatigue is a consequence of CVS

redness of the eye is a consequence of CVS

Dry eye is a consequence of CVS

reduced job productivity is a consequence of CVS due to computer use

Increased error rate is a consequence of CVS

Increased health expenditure is a consequence of CVS

perceived benefits (preventive measures of Cvs).

Maintaining a proper contrast while using computers reduces the symptoms of CVS

Keeping computer screen below eye level is a way of reducing the symptoms of CVS

Using computer eyeglasses is a way of reducing the symptoms of CVS

Viewing a computer screen at a distance less than arm’s length is a way of reducing  
the symptoms of CVS

applying artificial tears while using computers is one of the ways of reducing the symptoms 
of CVS

32. Have you heard of the term computer vision syndrome?

 Yes 

 No

33. only tick one medium which is most reliable and appropriate for the dissemination of information on CVS. please do not mark more than one.

 radio

 Internet 

 Television

 eye care provider

 Newspaper and magazine

 public library

part d. praCtiCe of Conventional preventive Measurers
This section is about the practice on the uptake of interventions of computer vision syndrome. The section requires that you respond to what you 
exactly do.

34. Which seating position do you practice below?

 

 

35. at what distance do you view your computer screen?

 arm length 

 less than arm length 

 More than arm length

36. How long do you use a computer per day?

 < 3 hours

 3–6 hours

 > 6 hours

37. after how many minutes of electronic device use do you take a break?

 > 20 minutes

 < 20 minutes
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