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Abstract

Objectives: The aim of this study was to investigate the prevalence of symptoms of computer vision syndrome (CVS) and identify its
associated risk factors among computer-using bank workers in Pakistan.

Materials and Methods: This cross-sectional study was conducted on computer-using bank workers. The data collection procedure
included a self-administered questionnaire and comprehensive ocular health examination. The prevalence of CVS and its associated risk
factors were investigated. The chi-square test was used to study the significance of the association of CVS with potential risk factors.
Results: Of 127 participants, 95 (74.8%) were men. Most of the participants (n=53; 41.7%) were in the 30-40 years age group. A total
of 101 participants (79.5%) reported any ocular symptom, with burning eyes being the most frequent ocular symptom (77.2%). General
body fatigue was the most common non-ocular symptom of CVS (92.9%), followed by headache (83.5%). Out of 127 participants, 71
men and 30 women had some degree of CVS. Female participants had significantly higher risk of CVS than male participants (p=0.01).
Total duration of computer use per day and duration of uninterrupted computer use were significantly associated with the occurrence
of CVS (p=0.001 and p=0.008, respectively). No significant association was found between CVS and distance from computer screen
(p=0.89), frequency of breaks (p=0.18), or font size (p=0.12).

Conclusion: A high prevalence of CVS-related symptoms was observed among computer-using bank workers. Non-ocular symptoms
associated with computer use were more common than ocular symptoms (92.9% vs. 77.2%).
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Introduction

Computers are one of the major scientific advances and their
use for academic, professional, and social activities has become an
essential part of our everyday life. Computer use improved work
efficiency and quality. During the Coronavirus disease 2019
pandemic, the academic, professional, and social use of computers
increased significantly worldwide. Although the computer has
revolutionized our lives in every aspect, prolonged use leads to
ocular and general health-related problems such as eye strain,
dry eyes, irritation, redness, temporary blurred vision, tired eyes,
headache, back pain, and fatigue."*** Computer-related ocular
problems are collectively called computer vision syndrome
(CVS). CVS is defined by the American Optometric Association
as a group of eye and vision problems related to prolonged use of
computers and other handheld screened devices.’

CVS occurs when the demands of the visual task exceeds the
person’s visual ability.’ The prevalence of CVS among computer
users is reported to be 60% to 90%.%7# It has been estimated that
with an annual increase of one million, nearly 60 million people
experience CVS worldwide.” CVS is not only a prevailing issue
in developed countries, but also a growing public health problem
in developing countries. A higher prevalence of CVS has been
reported in medical students (95%) and among computer-using
office workers (67.4%) in developing countries.'®!' It was also
reported that 14.25% of people visiting eye care professionals for
ocular examination have symptoms related to CVS."

There are no documented cases of permanent visual damage
due to extensive computer use. However, prolonged computer
use while maintaining a single posture is a known predictor
for developing CVS and musculoskeletal problems.!:!3
Research has shown that CVS-related symptoms reduce work
productivity.”!® Hence, it is likely that an increase in the
prevalence of CVS will not only lead to more CVS-related
health issues but also cause a significant decline in workforce
productivity. The personal computer is one of the most essential
office tools for workers in banks. In view of the limited published
reports on CVS in this group, the present study was conducted
among computer-using bank workers in the city of Peshawar to
investigate the prevalence of CVS and its associated risk factors
among computer-using bank workers.

Materials and Methods

Ethical Approval

Ethical approval was obtained from the Institutional Research
and Ethics Committee. Data were collected after the approval of
the manager of the bank with the assurance that each participant
had the full right to participate, refuse, or withdraw at any time.
After explaining the purpose of the study, written signed consent
was obtained from each of the computer operators.

Study Population and Sampling

This cross-sectional study was conducted on computer-
using employees working in private and public sector banks
in Peshawar, Pakistan. This group of office workers was
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chosen because they are at greater risk of developing CVS due
continuous computer work.® According to the data provided
by the State Bank of Pakistan office in Peshawar, there are 31
governmental and non-governmental bank brands providing
services in Peshawar with a combined total of 290 branches at
different locations in the city. Of the 31 bank brands, 18 had five
or more branches while 13 brands had fewer than five branches
in Peshawar. The 13 bank brands with fewer than five branches
were excluded from the study. Of the remaining 18 bank brands,
six brands were selected, three from the government/public
sector and three brands from private sector. Five branch offices
from each of these bank brands were randomly selected for this
study, resulting in a total of 30 banks with 132 computer-using
employees.

All computer-using bank workers who had worked at the
bank for a minimum of 1 month and used a computer at work
for at least 3 hours daily were considered eligible to participate
in the study.” Employees with corrected visual acuity less than
6/6, any ocular disease such as glaucoma, diabetic retinopathy,
retinopathy,
degeneration, central retinal artery/vein occlusion, or any other
illness such as migraine or a diagnosed muscular disorder were
excluded from the study.

The sampling frame was confirmed with permission of the
bank manager before data collection from the computer-using
bank workers in the selected banks. Ophthalmic examination
of each participant was conducted by a trained optometrist. The
examination included visual acuity, history and demographic
profile, hours of computer work per day, ophthalmoscopy, and
symptoms of CVS. The Snellen visual acuity chart was used
for visual acuity measurement. Anterior segment examination
was performed using a penlight and handheld slit-lamp
biomicroscope. Posterior segment examination was conducted
using direct ophthalmoscope after mydriasis. After the detailed
interview and ophthalmic examination, 127 computer-using
bank workers were eligible for the study.

hypertensive cataract, age-related macular

Data Collection Tool and Procedures

A pre-tested validated questionnaire was used for data
collection. The first section of the questionnaire consisted of
demographic information such as name, age, gender, and work
address. The next section consisted of risk factors associated with
CVS such as the employees’ daily hours of computer use, breaks,
use of any glasses or contact lenses for refractive error correction,
typical font size used, screen position, and viewing distance.
The third section consisted of ocular and non-symptoms of
CVS. Ocular symptoms included eye pain and fatigue, burning,
dryness, double vision, and blurred vision. Non-ocular symptoms
included headache, total body fatigue, and musculoskeletal pain
including neck, shoulder, and back pain. The participants were
asked to rate their level of discomfort as none, mild, moderate,
or severe (scored as O to 3).

Statistical Analysis
Data were analyzed using IBM SPSS Statistics version 21
(IBM Corp, Armonk, NY, USA). Descriptive statistics tools were



Shah and Saboor. Computer Vision Syndrome Among Bank Workers

used to investigate the prevalence of CVS among bank workers
and the association of CVS with other variables such as daily
duration of computer use, duration of uninterrupted computer
use, screen viewing distance and position, and font size. Chi-
square test was used to study the significance of associations. P
values <0.05 were considered statistically significant.

Results

A total of 127 computer operators from 30 banks (15 in the
private sector and 15 in the public sector) in Peshawar participated
in this study. Ninety-five (74.8%) of the participants were men
(male to female ratio 3:1). Most of the participants (n=53;
41.7%) were in the 30-40 years age group. The demographic
characteristics of participants working in the selected private and
public sector banks are given in Table 1.

Among the participants, 19.7% (n=25) used glasses and
5.5% (n=7) used contact lenses for vision correction. In regards
to ocular symptoms, the prevalence of any ocular symptom of
CVS was 79.5% (n=101). Eye burning was reported by more
than three quarters of the participants (77.2%). The prevalence
of ocular symptoms of CVS reported by participants is shown in
Figure 1.

Out of 127 participants, 71 men and 30 women had some
degree of CVS. Female participants had a significantly higher
risk of CVS than male participants (p=0.01). Regarding ocular
symptoms of CVS, 74.7% of men and 93.8% of women had at
least one symptom of CVS during working hours. Details about
the severity of ocular symptoms of CVS in computer-using bank
workers are given in Table 2.

The most frequently reported non-ocular symptom associated
with the use of computer was general body fatigue (92.9%). This
was followed by neck, shoulder, and back pain (88.2%), while
106 participants (83.5%) reported headache. The frequency and
severity of non-ocular symptoms among computer-using bank
workers are shown in Table 3.

The association between the presence of CVS and each risk
factor was analyzed. The results showed a significant correlation
between CVS and total duration of computer use per day
(p<0.001), duration of uninterrupted computer use (p=0.01),
and the height of the computer screen relative to the eyes
(p=0.03). Factors which were not significantly associated with

CVS included screen viewing distance (p=0.89), frequency of
work breaks (p=0.18), and font size (p=0.12).

Of the 64 participants (50.4%) who used a computer for
more than 8 hours per day, 81.2% had symptoms of CVS. In
contrast, only 11 (55%) of the 20 participants with 3-4 hours
of computer use per day experienced CVS. Details about the
association between risk factors and CVS are shown in Table 4.

Discussion

The present study investigated the prevalence of CVS and risk
factors for developing CVS among computer-using bank workers.
The results of this study demonstrate that non-ocular symptoms
associated with computer use were more common among bank
workers than ocular symptoms (92.9% vs. 79.5%). Eye burning
was the most frequent ocular symptom of CVS experienced by
the participants (77.2%). In regards to non-ocular symptoms,
general body fatigue was the most frequent computer-related
problem, reported by 92.9% of participants. More than 8 hours
of computer use per day was a significant predictor for CVS
(p=0.001). Female participants had a significantly higher risk of
CVS than male participants (p=0.01).

Our findings revealed a high prevalence (79.5%) of ocular
symptoms of CVS among computer-using bank workers. Studies
on the prevalence of CVS in office workers from Nigeria and
Ethiopia reported similar results (74% and 73%, respectively).'®!
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Figure 1. Frequency of ocular symptoms amongst computer operators

Table 1. Demographics of the participants
Age group
Type of bank 20-30 years >30-40 years >40-50 years >50 years —
n=51 (40.2%) n=53 (41.7%) n=16 (12.6%) n=7 (5.5%)
Male Female Male Female Male Female Male Female
Private 14 12 21 b} 8 0 1 0 61
Public 15 10 23 4 8 0 5 1 66
Total 29 22 44 9 16 0 6 1 127
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Table 2. Severity of ocular symptoms among computer-using bank workers
CVS
Gender :%/CO;[ i Mild Moderate Severe ,T,O(f;l)
n (%) n (%) n (%)
Male 26 (27.4) 41 (43.1) 25 (26.3) 3(3.2) 95 (100)
Burning eyes Female 39.4) 13 (40.6) 11 (34.4) 5(15.6) 32 (100)
Total 29 (22.8) 54 (42.5) 36 (28.4) 8(6.3) 127 (100)
Male 28(29.5) 36(37.9) 26 (27.4) 5(5.2) 95 (100)
Dry, tired, sore eyes Female 4(12.5) 16 (50) 8(25) 4(12.5) 32 (100)
Total 32(25.2) 52 (41) 34 (26.8) 9() 127 (100)
Male 49 (51.6) 27 (28.4) 14 (14.7) 5(5.3) 95 (100)
Double vision Female 19 (59.4) 8(25) 2(6.2) 3(9.4) 32 (100)
Total 68(53.5) 35 (27.6) 16 (12.6) 8(6.3) 127 (100)
Male 51(53.7) 28(29.5) 14 (14.7) 2(2.1) 95 (100)
Blurred vision Female 23(72) 2(6.2) 5(15.6) 2(6.2) 32 (100)
Total 74 (58.3) 30 (23.6) 19 (15) 4(3.1) 127 (100)
CVS: Computer vision syndrome
Table 3. Frequency of non-ocular symptoms related to computer use
Symptom present
Gender Symptom absent Total
n (%) Mild Moderate Severe n (%)
n (%) n (%) n (%)
Male 909.5) 29(30.5) 30 (31.6) 27 (28.4) 95 (100)
Body fatigue Female 0 8(25) 11 (34.4) 13 (40.6) 32 (100)
Total 9(7.1) 37(29.1) 41 (32.3) 40 (31.5) 127 (100)
Male 15 (15.8) 26 (27.4) 41 (43.1) 13 (13.7) 95 (100)
Muscloskelecal paiai(oeck, B e 0 8(25) 18(56.3) 6(18.7) 32(100)
shoulder and upper back)
Total 15(11.8) 34 (26.8) 59 (46.4) 19 (15) 127 (100)
Male 19 (20) 50 (52.6) 18 (19) 8(8.4) 95 (100)
Headache Female 2(63) 14 (43.8) 10(31.3) 6(18.6) 32 (100)
Total 21 (16.5) 64 (50.5) 28 (22) 14 (11) 127 (100)

In contrast to the present study, a lower prevalence of CVS
(51.1%) was reported in different groups of computer users
among the university administrative staff in Ghana.'* Most of
the participants in the Ghana study were in the 25-35 years
age group (age range: 19-39 years). Another study including
university employees as well as public and private sector
workers in Mauritius reported a CVS prevalence of 59.5%."
That study included participants aged 19-60 years who used
a computer for 1 hour or more. The younger participants and
shorter duration of computer use in these studies compared to
our study may be the reason for the lower prevalence rates. Some
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other studies on the prevalence of CVS reported higher rates
than in the present study. For instance, Reddy et al.”® reported a
prevalence of 89.9% among university students in Malaysia and

Hassan et al.®

reported a prevalence of 90.5% among medical
students. Another study from Saudi Arabia reported that 95% of
undergraduate medical students experience at least one symptom
of CVS." The higher prevalence of CVS observed in these studies
indicates that CVS is more common among students.

Results from the present study showed that more than three

quarters of participants were suffering from eye burning (77.2%).
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Table 4. Association between risk factors and computer vision syndrome

Risk factors Group g‘é?/ol)) resent p value
3-4 hours 11(55)

Total duration of computer use per day 5-8 hours 38(88.4) 0.001
>8 hours 52(81.2)
<30 minutes 7 (46.7)

Duration of uninterrupted computer use 9059 minuces e 0.008
1-2 hours 20 (80)
>2 hours 29(87.9)
None 19 (82.6)
Every 20 minutes 17 (65.4)

Break frequency Every 60 minutes 40 (80) 0.18
Every 2 hours 14 (82.4)
>2 hours 11 (100)
Eye level 57 (72.2)

Height of computer screen Above eye level 19(90.5) 0.03
Below eye level 25 (92.6)
6-8 points 23 (65.7)

Font sire 9-11 points 46 (80.7) ol
12-15 points 31(91.2)
>15 points 1 (100)
20-30 inches 44 (81.5)

Viewing distance >30-40 inches 50 (78.1) 0.89
>40-50 inches 7(77.8)

CVS: Computer vision syndrome

Similar to findings from the present study, burning eyes was the
most frequent moderate symptom experienced by participants in
a study of CVS among university administrative staff in Ghana.'
Another study conducted on CVS reported 79.1% prevalence
of eye burning among ophthalmologists in India.?! In contrast,
a study from Pakistan reported 33% prevalence of eye burning
among undergraduate medical students.”? The reason for the
lower prevalence of eye burning among students may be that
students are usually younger and have more opportunities to take
breaks and relax their eyes.

The most prevalent non-ocular symptom reported by the
participants in this study was body fatigue (92.9%). This is in
line with the result of a study conducted in Nigeria reporting
greater prevalence of musculoskeletal symptoms than ocular
symptoms related to computer use.”” A possible explanation
for the higher prevalence of non-ocular symptoms in our study
may be that bank workers relax their eyes while talking to
clients but hold the same body position for long periods of
time. In the present study, 88.2% of participants reported neck,
shoulder, and upper back pain. A related study conducted on
female undergraduate students in Saudi Arabia reported neck
or shoulder pain as the most common non-ocular symptoms
of computer users, experienced by 82.2% of the participants.®

Another study from Nigeria reported neck and shoulder pain as
the most frequent non-ocular problem (62%) among computer
users.” That study included bankers, office workers, and students.
The broader category of participants in that study may explain
the lower prevalence of non-ocular symptoms of CVS compared
to the present study.

Headache was another common symptom in our study,
reported by 83.5% of participants. A similar rate (82.1%)
was reported in a study conducted on the prevalence of
CVS among ophthalmologists in India.”» A study conducted
in Ghana reported headache as the most frequent severe
CVS symptom among university administrative staff.'* Related
studies conducted on CVS in Nigeria and Ethiopia reported the
prevalence of headache to be 58.4% and 33.65%, respectively.'*
The participants in these studies ranged from students to office
workers, bankers, and civil and public servants. A study from
Sri Lanka reported headache as the most common symptom of
CVS among participants, with a prevalence of 45.7%."! The low
prevalence in the study from Sri Lanka compared to the present
study may be related to the fact that the Sri Lanka study included
the 1-year prevalence of CVS.

A significant association between CVS and duration of
computer use per day was observed in this study (p=0.001).
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Our findings showed that participants who use a computer
for 8 hours are at greater risk of developing CVS. Similarly, a
higher prevalence of CVS was reported among people in Nigeria
who spend more than 8 hours daily at a computer.?® A study
from New York also showed that CVS was associated with the
duration of computer use.”” Other similar studies demonstrated
the same relationship.!!

Some authors have reported a significant association between
the frequency of work breaks and CVS.*** In contrast, some
other studies demonstrated no significant relationship between
break frequency and CVS.'!! Findings from the present study
suggest that the frequency of work breaks is not significantly
associated with CVS (p=0.18). This may be because bank
employees work in small cubicles and have less opportunity to
relax their eyes even during break time.

In the present study, the male participants outnumbered
the females 3 to 1. This is because women are underrepresented
in all offices and organizations in Pakistan. However, in regard
to gender, our results showed that women are at greater risk
of developing symptoms of CVS than men (93.8% vs. 74.7%;
p=0.01). Similar to the findings from this study, a higher
prevalence of CVS among female office workers has also been
reported in other studies.'"'

Study Limitations

The limitation of this study was that clinical tests were not
performed for the categorization of mild, moderate, and severe
dry eye. Participants were asked to rate their level of discomfort
related to ocular dryness as none, mild, moderate, or severe.

Conclusion

The symptoms of CVS were common among computer-
using bank workers. Non-ocular symptoms associated with
computer use were more prevalent than ocular symptoms
(92.9% vs. 79.5%). The issue of CVS must be minimized to
reduce the discomfort experienced by computer users.
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