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Abstract
Background: Video Display Unit use and Information Technology creates a host of problems like Ocular Problems
and Work Related Musculo Skeletal Problems. Many experience visual symptoms including eyestrain, headaches,
ocular discomfort, dry eye, diplopia and blurred vision either at near or when looking into the distance after
prolonged computer use. Very few and sporadic studies have been done in this part of the world especially in
India, to address the issue in all its scope. Aim & Objective: To find out the proportion of different ocular problems
among the study population and to find out the association of their ocular problems with the socio-demographic,
work related and ergonomic factors. Materials and methods: It was an institution based, cross sectional, analytical
epidemiological study and was conducted over one-year period. The study population comprised of persons
working with Video Display Terminals. A predesigned, semi-structured instrument for elaborating the socioeconomic, lifestyle related and a few job-related health behaviors were used. Combination of few instruments to
elicit different morbidities like and many ergonomic checklists to evaluate office workspace were also used.
Results: Of the total 79.1 % had any kind of ocular problems currently, with around 65% of them reporting to be
having problem constantly in the last 12 months. Headache (63.6%) seemed to be the most important problem,
followed by Eye fatigue (52.4%). Repetition of work and poor ergonomic practices turned out to be the statistically
significant factors. Increased Years of working and female sex were also found to be important factors. Screen
Character was found to be the most important risk factor of eye problems. Conclusion: A simple model was
proposed where interaction of Individual factors and factors related to workstation was identified as the main
culprit, which exaggerated by the repetition of work.

Keywords
Ergonomics; Computer Vision Syndrome
Disorders (WRMSDs) (1), ocular problem are already
proved morbidities associated with VDT (Video
Display Terminal) use.
These problems are not only are taking a huge
magnitude as the VDT use is increasing, but they are

Introduction
Video Display Unit use and Information Technology
are revolutionizing daily lives. However, it has
created some expensive and long-term problems. A
host of problems like Work Related Musculo-Skeletal
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significantly affecting the economy too. A few years
back, before the advent of computers, the office
work involved a range of activities, including typing,
filing, reading, and writing etc. All these activities
differed from each other and needed different types
of posture and vision, thus having breaks
interspersed between activities. With the computer
all these activities were combined and needed no
change of posture or vision of the user from his
desktop. It certainly improved the quality of the work
and efficiency but caused a host of ocular problems
that stem from using a computer especially to the
eyes. All these symptoms collectively referred to as
computer vision syndrome (CVS) (2,3,4) which
comprised of ocular surface abnormalities or
accommodative spasms and/or extra-ocular
(ergonomic) etiologies due to improper posture such
as neck and upper back pain and headache. A review
of CVS, Thomson (5) indicated that up to 90% of
computer users may experience visual symptoms
including eyestrain, headaches, ocular discomfort,
dry eye, diplopia and blurred vision either at near or
when looking into the distance after prolonged
computer use. These symptoms result from the
individual having insufficient visual capabilities to
perform the computer task comfortably.
Few studies (6,7) have been done in this part of the
world especially in India, to address the issue in all its
scope. VDT use, as it is entering the Indian Scenario
in a big way, should be a matter of utmost
importance to gather necessary evidence for policy
making, so that it can be defused before the
explosion occurs.
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selected (name withheld under obligation) for this
study mainly works for Government Projects with
other projects too, with mostly data processing and
software development as their job. They also do
Business Process Outsourcing. The study population
comprised of persons working with Video Display
Terminals.
Inclusion and exclusion criteria: Those who gave
consent to participate in the study and worked in the
current job for at least 6 months were included in the
study.
Sample size calculation: A. K. Sharma et al of
Department of Community Medicine, Lady Hardinge
Medical College, New Delhi (8) in a study on VDT
users in the National Capital Region observed the
proportion of health problems among VDT users as
high as 93%. Thus, with Expected Proportion (P)
=93%, Relative precision (l)=5%, Desired confidence
limit = 95%, the Sample size came out to be 151. To
it total of 10% attrition was added, so it became 165.
So, the minimum sample size required is 165.
Sampling technique and strategy for data
collection: The company was selected purposively.
After taking necessary permission from the authority
through proper channel, the employers were
explained about the study by distributing pamphlets
asking for voluntary participation, assuring
confidentiality of data and anonymity. Among them
242 persons were willing to take part in the study,
and all of them were working for 6 months or more
in their current positions. So, it was decided that
everyone shall be recruited for ethical consideration.
They were given numbers accordingly and tentative
dates for their examinations, to manage with the
time-schedule and work pressure of employees as
also the time restraint of the researcher. For the
same reason it was also decided that they shall be
informed about the poor ergonomic practices and
helped in adjusting their ergonomic posture after the
total exercise is over in a single session.
15 subjects either left the company or did not
participate even after consenting initially. Thus,
dropout rate was 6.2%.
The 227 remaining
population duly participated in the study. While
entering data it was found that 21 of them have not
filled the self-report form correctly/completely. So,
they were also eliminated from the analysis. Thus,
analysis was done with 206 subjects, which was
above the targeted 165 samples. [Figure 1]
Study tool: A predesigned, semi-structured
instrument for elaborating the socio-economic,

Aims & Objectives
1. To find out the proportion of different ocular
problems among the study population.
2. To find out the association of their ocular
problems with the socio-demographic, work
related and ergonomic factors.

Material & Methods
Study type: It was an institution based, cross
sectional, analytical epidemiological study. This was
a part of multi objective study done in the same area,
the first being done to identify Musculo skeletal
disorders among the workers (1).
Study Population, area, duration: It was conducted
over one-year period starting from in Bidhannar, or
Salt Lake City as it is popularly called, is a planned
satellite township and a hub of Information
technology in Kolkata (Sector V). The company
632
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lifestyle related, and a few job-related health
behaviors were used. The ocular symptoms were
asked as well as the combination of few instruments
to elicit different morbidities like and many
ergonomic checklists to evaluate office workspace
for ocular problems were also used. The
questionnaire was judged by a group of experts of
AIIH&PH where they made necessary corrections to
enhance face validity, content validity and
consensual validity. After permission from the
company, before the actual interviews, a few
consenting professionals of that company were
selected. They were administered the questionnaire.
They were asked about the places they had problems
filling up/answering. It also corrected many of the
comprehensibility problems of the questionnaire.
Then the questionnaire was finalized.
The ergonomic factors were scored as good or bad
and then composite scored were made from them
according to median splits into good or bad to avoid
misclassification bias.
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Here female sex (OR=1.1) and increased ages
(OR=1.8) were risk factors for the development of
ocular symptoms, as is mentioned in other
literatures also, (14,15,16,17,18) as is repetition of
work, which had emerged as a significant risk factor
in this study. But however, the risk increase with
increased years of job is not so consistent here. Use
of spectacles were not considered here, that may be
be confounding the results, that needs further
research.
Models: Thus, the morbidities are coming from a
complex interaction of the various factors
mentioned. It should be borne in mind that a very
simple model proposed here. [Figure 2]

Conclusion
Thus, from this study a few facts should be pointed
out safely. The extensive use of computers or VDTs
has its adverse effects on health. The Ocular
problems along with risk factors like poor ergonomic
practices, the individual factors, the organizational
factors Has been extensively mentioned in Western
Literature. People may argue whether in a country
like India, this is something of Public Health
importance, and this is true, India has, at this
moment other priorities. But as mentioned in the
beginning, with the current economic growth rate in
India, VDT is to be used by a greater number of
Indians in near future. Keeping that in mind, the
evidence gathering should begin now, learning
lessons from the West, with this aim, this study was
conducted.

Results
Thus, 79.1 % had any kind of ocular problems
currently, with around 65% of them reporting to be
having problem constantly in the last 12 months.
Headache (63.6%) seemed to be the most important
problem, followed by Eye fatigue (52.4%). [Table 1].
Repetition of work and poor ergonomic practices
turned out to be the statistically significant factors.
Increased Years of working and female sex were also
found to be important factors, though statistically
not significant. [Table 2]
Character of Screen seems to be the most important
ergonomic factor for the diseases. [Table 3]

Recommendation
Thus, this study is like a looking glass into the
complex world of office ergonomics. Researches
must be targeted for this, customized for the
country, as this will help generate better human
resources, lesser attrition, good value system of the
companies, and help in the growth of the country.
This will impact long term productivity and help in
generating policy decisions in occupational field.

Discussion
Occurrence of ocular symptoms: The Comparison of
the results of the study with others are given in the
table 4. Thus, the magnitude seems to be increasing
with years
Factors causing ocular problems: Factors like poor
screen character, direct light on the screen, not
placing the monitor between rows of bright lights,
light level behind and to the sides of the monitor all
play important roles in determining these symptoms,
as well as good lighting of the cubicle and
minimization of glare from the environment were
assessed here. All of them except one (non
placement of screen between rows of overhead
lights) came to be risk factors here, in concordance
with other studies (9,10,11,12,13).

Limitation of the study
Study design: This study is essentially a cross
sectional study and has got all the pitfalls of such a
design. Though prevalence can be measured in this
study, but the risk ratio obtained is more of an
unmatched Odd’s Ratio, and it is never as good as the
OR of a case control study, or Relative risk of a cohort
study. Besides, a very important factor, i.e. temporal
relationship could not be elicited in this kind of study.
633
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Exposure ascertainment: The measurement of
exposure is a potent source of bias in the study as the
ergonomic postures or factors measured are filled by
the employees themselves. Median splits were done
to make the misclassification a non-differential one,
still it is difficult to be really sure, that it really does
not exist. This basically gives a problem to the
denominator.
Outcome measurement: By not taking any
pathological proof, or radiological evidence for the
diseases i.e. by not doing any diagnostic tests, the
outcomes under study were not valid. But taking a
symptomatic approach increased the scope of the
study maybe that was the reason for obtaining such
high prevalence.
Induction time: Another common problem with
occupational epidemiology is the induction time of
onset of diseases. Only after knowing that, the
population at risk should be considered, as before
that time, a person exposed is not under risk of
developing the disease. But unfortunately, such a
measure is not available in the literature.
The model: A very important factor was missed in
this study due to its complex nature and interactions;
it was not considered-i.e. stress. Stress is the cause
of many of the diseases, as mentioned in the review
of literature. That was not measured.
Probably in future, better, multidisciplinary research
can be done to gather stronger evidence for policy
making.
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Relevance of the study
This study adds to the prevalence and risk factors of
computer vision syndrome in India, regarding which
studies are rare in India.
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TABLES
TABLE 1 THE FOLLOWING TABLE SHOWS THE FREQUENCIES OF DIFFERENT OCCULAR TROUBLES OF
THE STUDY POPULATION (N=206)
Trouble
Any Eye Trouble, including headache
Eye Fatigue
Dryness/itching of eyes
Watering of eyes
Others (diplopia, “dancing” etc)
Headache

Present (%)
163 (79.1)
108 (52.4)
56 (27.2)
81 (39.3)
21 (10.2)
131 (63.6)

TABLE 2 DISTRIBUTION OCULAR SYSTEM TROUBLES WITH DIFFERENT VARIABLES (N=206)
Parameter
Total
Number having any ocular trouble(%)
Odd’s Ratio (95% CI)
Age
21 – 30
121
98 (80.9)
1(reference)
31 – 40
68
50 (73.5)
0.65 (0.3-1.4)
41 and above
17
15 (88.2)
1.8 (0.4-12)
Sex
Male
112
88 (78.6)
1 (reference)
Female
94
75 (79.8)
1.1 (0.6-2)
Years of Working #
lowest quartile (<3)
67
47 (70.1)
1 (reference)
25-50 quartile (3-4)
29
26 (89.7)
3.7 (0.9-17)
50-75 quartile (5-6)
46
39 (84.8)
2.4 (0.8-6.9)
Highest quartile (>6)
64
51 (79.7)
1.7 (0.7-4)
Repetitions
Present
89
78 (87.6)
2.7 (1.2-6)*
Ocular Ergonomic Score $
poorer quartile (<=2)
118
105 (89)
4.2 (2-8.6)*
better quartile (>2)
88
58 (65.9)
1 (reference)
*Means statistical significance at 95% confidence # the cutoffs are determined by the quartile years

TABLE 3 ASSOCIATION OF OCULAR TROUBLE WITH DIFFERENT ADVERSE ERGONOMIC FACTORS
Parameter
Screen character
Is your computer monitors placed at right angles to bright light
sources (windows, wall lamps, etc.)?
Is your monitor placed between rows of overhead light fixtures to
avoid reflections?
Is the light level behind and to the sides of your monitor similar to
the light level emitted from the screen?
Is your cubicle so located so that they are evenly lit by overhead or
wall lights?
Is reflected glare from your environment minimized?
Total number of persons having Ocular Trouble
*Means statistical significance at 95% confidence level
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Adverse ergonomic
Practice (N=206)
111
125

Ocular
Trouble (%)
95 (85.6)
101 (80.8)

OR (95% CI)

80

56 (70)

0.4 (0.2-0.9)

128

104 (81.3)

1.4 (0.7-2.9)

81

66 (81.5)

1.3 (0.6-2.7)

165

133 (80.6)
163

1.5 (0.6-3.6)

2.4 (1.1-5)*
1.3 (0.6-2.7)
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TABLE 4: TABLE TO SHOW COMPARISON OF OCULAR MORBIDITIES OF DIFFERENT STUDIES WITH
THE PRESENT STUDY
Study
India, 2005 (14)
India, 2003 (15)
India, 2005 (8)
India, 2005 (14)
Iran, 2008 (16)
Nepal, 2011 (17)
Sri Lanka, 2016 (11)
India, 2017 (18)
Current Study

Occurrence of symptoms
Visual fatigue is the predominant complaint.
Among the 419 subjects studied, 194 (46.3%) suffered from asthenopia during or after work on
computer.
Visual problem was found in 76% of the population
Visual fatigue is the predominant complaint.
Among VDUs, burning eyes and tearing, dry eye, asthenopia, and musculoskeletal pain was
statistically significant.
Ocular changes were reported in 92.1 % of the total subjects. Most common symptoms were tired
eye and headache.
The 1-year prevalence of CVS in the study population was 67.4 %
82.68% among medical and engineering students
A huge number of persons are suffering from any ocular (58.8%) disorders. Among ocular
problems, headache was the most common (63.6%), followed by eye fatigue (52.4%), watering of
eyes (39.3%).

Figures
FIGURE 2: THE SIMPLE CAUSAL MODEL
PROPOSED IN THE STUDY

FIGURE 1: THE SAMPLING FLOW OF THE
STUDY
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