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Abstract

Objective: To assess the frequency of presence of dry eyes and its associated risk factors among
employees working in call centres and software houses in Karachi.

Methods: A cross-sectional study was done during July to October 2014 at Hamdard College of Medi-
cine and Dentistry, Karachi. By convenient sampling technique, data was collected from employees
aged 20 to 40 years of call centres and software houses. Demographic information was recorded on
pre-designed questionnaire and Schirmer's test strips were used to measure production of tears. De-
scriptive analysis was done for categorical variables using SPSS version 20. Cross-tabulation of dif-
ferent variables was done with dryness of eyes experienced. The frequency of various eye complaints
was determined and Chi square test was used to observe the association with Schirmer's test. P-
value<0.05 was considered as significant.

Results: Out of 150 employees 42 (28%) were found to have dry eyes. Mean age was 27 + 3.5 years.
The majority of employees 117 (78%) were males and 77 (51.3%) were using corrective spectacles
for refractive errors. The most common eye complaints among the computer users were burning of
eyes (44%), redness of eye (41.3%), dryness of nose (36%), dryness of mouth (34.7%), discharge
from eye (10.7%) and foreign body sensation (10%). Statistically significant (p<0.05) relationship has
been observed between presence of eye burning and positive Schirmer's test.

Conclusion: This study indicated that 28% of the individuals had dry eye, along with other symptoms
of eyes among computer users in call centres and software houses.
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Introduction

Dry eye syndrome (DES) or keratoconjunctivi-
tis sicca (KCS), is a multifactorial eye disease
most common in females and old patients®. It is
caused by either decreased tear production or in-
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creased tear film evaporation?. A normally function-
ing tear film is required to maintain clarity of vision
and ocular health. The tear film consists of three
layers from inside to outside; mucinous layer, aque-
ous layer, and sebaceous layer which serves to pro-
vide the ocular surface comfort, mechanical,
environmental, and immune protection, maintain epi-
thelial cellular health, and provide a smooth and
very powerful refracting surface for clear vision®. Ab-
normality of any one of the three layers of tears
produces an unstable tear film, resulting in symp-
toms of KCS*.

It has been reported in the past that older
women suffer more from dry eye syndrome than
males®®. A research conducted among men in the
United States concluded that the risk of dry eye in-
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creases with age, presence of hypertension, benign
prostatic hyperplasia and use of anti-depressants’.
Another study conducted on elderly population in
Australia reported the incidences of symptoms of
dry eyes are more common in older females®. An-
other study in a developing country revealed a
prevalence of 27.5% of dry eyes symptoms with
pterygium; an independent risk factor®. A cross-sec-
tional hospital-based study done in India reported
prevalence of 18.4% with relative increase in symp-
toms due to excessive wind, sunlight exposure,
smoking, air pollution and drug usage®.

In this advanced era of technology, throughout
the world the use of computers has become a ne-
cessity in every working environment. This has sig-
nificantly increased the impact on the health of a
person. This is especially likely to be greater in the
underdeveloped countries where most of the com-
puter users are not aware of the principles and
practice of safe computer use®.

Computer vision syndrome along with dry eye
syndrome is also one of the major concerns among
computer users??. It is a collection of ocular, ex-
traocular and systemic symptoms related to pro-
longed sitting and focusing on computer screens?.

Karachi is a megacity of Pakistan and a large
number of people are involved in call centres and
software houses. These people work on computers
for usually long hours and, thus, are likely to get
affected from the computer screens. Literature re-
view has revealed that a few studies have looked
into this important computer-related issue'!4,
therefore, the study aims to assess the frequency
of presence of dry eye and its associated risk fac-
tors among employees working in call centres and
software houses.

Subjects and Methods

This cross-sectional study was done during
July to October 2014 at Hamdard College of Medi-
cine and Dentistry, Hamdard University, Karachi.
The protocol was approved by the Ethical Review
Committee of the institute. The data was collected

from employees of two call centres and two soft-
ware houses using convenient sampling technique.
All employees of both call centre and software
houses working on computers were invited to par-
ticipate in the study. Using the formula for estimat-
ing population proportion with an anticipated
prevalence of 67%'* and 95% confidence interval,
the sample size was found to be 156'°. Six respon-
dents were excluded due to incomplete information
hence, a total of 150 employees were included, of
both sex and more than 19 years of age. Verbal
consent was taken and anonymity of each partici-
pant was assured.

A pre-designed questionnaire was given to
each participant for demographic information and
assessment of various eye-related problems.
Schirmer's test strips was used to measure produc-
tion of tears. The strip was placed inside the lower
eyelid (conjunctival sac) and the subject was asked
to close their eyes for 5 minutes. Both eyes were
tested at the same time. The test strip has a
printed ruler on one side, with a scale divided into
millimetres. The strip was removed after 5 minutes
and the quantity of tears absorbed was measured
and compared with the other eye. To prevent eyes
from producing excess tears due to irritation from
the paper strips local anaesthetic eye drops were
given before the start of test. The use of the anaes-
thesia ensures that only basal tear secretion is be-
ing measured. The results of Schirmer's test was
interpreted as; (i) positive- less than 10 millimetres
wetting of the paper strip after 5 minutes, (ii) nega-
tive- more than 10 millimetres wetting of the paper
strip after 5 minutes.

Employees between more than 19 years of
age using computer at least for 3 hours daily are
included in the study. All participants with any eye
morbidities (eye injury, ocular disease), history of
ocular surgery, and use of ocular medication or
computers less than 3 hours were excluded.

The data was entered into SPSS version 20.
It was cleaned for data discrepancies and checked
for double entries before statistical analysis. De-
scriptive analysis was done for all categorical vari-
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Table 1. Cross-tabulation of demographic characteristics, measures for refractive error correction, type of computer screens used and time spent on

computers with presence of eye dryness

Variables Eye dryness Total p-value

Present Absent N= 150 (%)

n= 61 (%) n= 89 (%)
Sex
Male 47 (77.0) 70 (78.7) 117 (78.0)
Female 14 (23.0) 19 (21.3) 33 (22.0) 0.843
Age in years
<25 19 (31.1) 35(39.3) 54 (36.0)
>25 42 (68.9) 54 (60.7) 96 (64.0) 0.387
Mean £ SD (Range)
26.9 + 3.58 (19 to 40)
Wearing spectacles for refractive error correction
Yes 42 (68.9) 35(39.3) 77 (51.3)
No 19 (31.1) 54 (60.7) 73 (48.7) <0.0001
Wearing contact lens for refractive error correction
Yes 6 (9.8) 6 (6.7) 12 (8.0)
No 55 (90.2) 83 (93.3) 138 (92.0) 0.549
Type of computer screen
LCD 52 (85.2) 81 (91.0) 133 (88.7)
Monitor 9 (14.8) 8(9.0) 17 (11.3) 0.303
Time spent on computers (in hours)
<6 26 (42.6) 37(41.6) 63 (42.0)
>6 35 (57.4) 52 (58.4) 87 (58.0) 0.999
Table 2. Association of ocular and extraocular symptoms with Schirmer's test
Variable Schirmer's test Total p-value

Positive Negative N= 150 (%)
n= 42 (%) n= 108 (%)

Burning of eyes
Yes 40 (95.2) 26 (24.1) 66 (44.0)
No 2(4.8) 82 (75.9) 84 (56.0) <0.0001
Redness of eyes
Yes 22 (52.4) 40 (37.0) 62 (41.3)
No 20 (47.6) 68 (63.0) 88 (58.7) 0.099
Watery discharge from eyes
Yes 4 (9.5) 12 (11.1) 16 (10.7)
No 38 (90.5) 96 (88.9) 134 (89.3) 0.999
Foreign body sensation in eye
Yes 1(24) 14 (13.0) 15 (10.0)
No 41 (97.6) 94 (87.0) 135 (90.0) 0.068
Dryness of nose
Yes 17 (40.5) 37 (34.3) 54 (36.0)
No 25 (59.5) 71 (65.7) 96 (64.0) 0.570
Dryness of mouth
Yes 16 (38.1) 36 (33.3) 52 (34.7)
No 26 (61.9) 72 (66.7) 98 (65.3) 0.574
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ables. Demographic variables were tabulated as fre-
quencies and percentages. Cross-tabulation be-
tween different variables and dryness of eyes was
done. The frequency of various eye complaints was
determined and Chi square test was used to ob-
serve the association with Schirmer's test. P-value
<0.05 was considered significant.

Results

Out of the total subjects, the majority 117
(78%) were males and 33 (22%) were female par-
ticipants. The mean age was 26.90 + 3.58 years
(range 19 to 40 years). There were 54 (36%) par-
ticipants equal to or less than 25 years of age and
96 (64%) participants above 25 years of age.
Slightly more than half, 77 (51.3%) of the partici-
pants were using spectacles and 12 (8.0%) wore
contact lenses for correction of refractive errors.
Most of the participants, 87 (58.0%), spent more
than 6 hours on computers with the majority, 133
(88.7%), having liquid crystal display (LCD) as their
computer screens. Statistically significant (p<0.05)
association was observed between participants us-
ing corrective spectacles with complaint of eye dry-
ness (Table 1).

Forty-two (28.0%) participants had positive
Schirmer's test (less than 10 millimetres of mois-
ture) while 108 (72%) participants showed normal
tearing (more than 10 millimetres of moisture).

Burning of eyes, 66 (44%), was the most fre-
quently reported eye complaint among the com-
puter users. This was followed by redness of eye
62 (41.3), watery discharge from eye 16 (10.7%)
and 15 (10%) foreign body sensation in eye. Ex-
traocular symptoms include dryness of nose 54
(36%) and dryness of mouth 52 (34.7%) and
showed no association with Schirmer's test,
whereas burning of eyes was strongly associated
(p<0.05) (Table 2).

Discussion

The present study is probably the first study in
Karachi conducted on employees of call centres
and software houses using computers in their job
description exclusively. The presence of dry eye
was found to be 28% among participants. A study
conducted in Pakistan among medical students re-
ported a much higher frequency (67%) of dry eye
syndrome compared to our study*4. Another local
study conducted on different students found a fre-
quency of 72%%*6. However, a recent study on com-
puter users in Lahore reported 30% frequency of
dry eyes?’. A study conducted in our neighbouring
country reported frequency of 78.6% for dry eye
syndrome?8. Higher frequency of dry eye syndrome
was reported from Malaysia'®, 89.9%, and 74% in
Nigeria®.

The mean age of subjects in our study was 27
+ 3.5 years. Studies from Malaysia and India re-
ported similar mean age of 31 and 30 years respec-
tively?-22, However, Khalaj et al. conducted a study
in which the mean age was 15.83 years?. The
presence of dry eye among participants more than
25 years of age was (68.9%) and more among male
participants (77%) in our study suggesting that this
prevalence increases with computer exposure time.
Study conducted in India reported that the preva-
lence of dry eye is (25%) among both male and fe-
male?.

The present study found 57.4% of the partici-
pants using computers for more than 6 hours a
day. Akinbinu et al. reported that participants who
spend 6 to 8 hours average daily on the computer
experienced more symptoms of dry eye syndrome®
from those spending lesser time. Another study
also reported of developing DES among those using
computer for more than 5 hours per day?!. Never-
theless, Reddy et al. reported more than 2 hours
continuous use of computer significantly associated
with occurrence of DES?.

In our study, the ocular symptoms experienced
by the participants were burning sensation 44%, fol-
lowed by redness of eyes 41.3%, discharge from
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eyes 10.7% and foreign body sensation 10%.
While among extraocular symptoms, dryness of
nose 36% was the most common symptom. Burn-
ing sensation of eye was also reported among 33%
and 32% in study conducted in Karachi'* and India
respectively?®. Another study conducted in India re-
ported relatively less prevalence of burning sensa-
tion as it was experienced by 28.9% of the
participants?®. This is in contrast to a study among
call centre workers reporting a higher prevalence
(54.6%) of burning sensation?’. Logaraj et al. con-
ducted a study in Chennai reported symptoms of
redness, burning sensation, headache, and dry
eye, and neck and shoulder pain among computer
users®®. In another study, the most common visual
problem reported was burning sensation and dry/
tired/sore eyes?®. Mahalingam et al. also reported
headache, fatigue and tiredness, burning of eyes,
dry eyes, and neck and shoulder pain as the most
common symptoms?®. Prolonged time spent on
computer could probably be one of its causes.

One of the limitations of this study is that de-
tailed examination of those who had eye complaints
was not done due to time restraint and unavailability
of specific machines. More studies should be done
among students and professionals involving logistics
and experts to identify the burden of this problem
that can further avoid complications and limit dis-
ability.

Conclusion

The present study showed a sizable frequency
of dryness of eyes and other ocular and extraocular
symptoms among computer users of call centres
and software houses. There is a definite need to
provide them a better understanding of sign and
symptoms of dry eye syndrome. Periodic eye ex-
amination would help early recognition of computer
related eye problems hence, preventing loss of work
productivity and vision-related quality of life among
its users.

Conflict of Interest

Authors have no conflict of interests and no
grant/funding from any organisation for this study.

References

1. Gayton JL. Etiology, prevalence, and treatment of
dry eye disease. Clin Ophthalmol 2009;3:405-12.

2. Javadi MA, Feizi S. Dry eye syndrome. J Oph-
thalmic Vis Res 2011;6:192-8.

3. Dilly P. Structure and function of the tear film. In:
Sullivan DA editor. Lacrimal Gland, Tear Film, and
Dry Eye Syndromes. 1st ed. New York: Springer;
1994. p. 239-47.

4. Rolando M, Zierhut M. The ocular surface and
tear film and their dysfunction in dry eye disease.
Surv Ophthalmol 2001;45:5203-10.

5.  Sharma A, Hindman HB. Aging: a predisposition
to dry eyes. J Ophthalmol 2014;2014:781683.
[DOI: 10.1155/2014/781683].

6. Schaumberg DA, Uchino M, Christen WG, Semba
RD, Buring JE, Li JZ. Patient reported differences
in dry eye disease between men and women: im-
pact, management, and patient satisfaction. PloS
One 2013;8:e76121. [DOL: 10.1371/
journal.pone.0076121].

7. Schaumberg DA, Dana R, Buring JE, Sullivan DA.
Prevalence of dry eye disease among US men:
estimates from the Physicians' Health Studies.
Arch Ophthalmol 2009;127:763-8. [DOI: 10.1001/
archophthalmol.2009.103].

8. Chia EM, Mitchell P, Rochtchina E, Lee AJ, Maroun
R, Wang JJ. Prevalence and associations of dry
eye syndrome in an older population: the Blue
Mountains Eye Study. Clin Exp Ophthalmol
2003;31:229-32.

9. Lee AJ, Lee J, Saw SM, Gazzard G, Koh D,
Widjaja D, et al. Prevalence and risk factors asso-
ciated with dry eye symptoms: a population
based study in Indonesia. Br J Ophthalmol
2002;86:1347-51.

10. Sahai A, Malik P. Dry eye: prevalence and attribut-
able risk factors in a hospital-based population.
Indian J Ophthalmol 2005;53:87-91.

11. Khan R, Surti A, Rehman R, Ali U. Knowledge
and practices of ergonomics in computer users.
J Pak Med Assoc 2012;62:213-7.

12. Uchino M, Schaumberg DA, Dogru M, Uchino Y,
Fukagawa K, Shimmura S, et al. Prevalence of
dry eye disease among Japanese visual display
terminal users. Ophthalmology 2008;115:1982-8.
[DOI: 10.1016/j.0phtha.2008.06.022].

Volume No. 22 (3), September 2017

169



Naveed Mansoori, Nabeel Qamar, Syed Muhammad Mubeen, Naveen Shahid

13.

14.

15.

16.

17.

18.

19.

20.

21.

Gowrisankaran S, Sheedy JE. Computer vision
syndrome: A review. Work 2015;52:303-14. [DOI:
10.3233/WOR-152162].

Noreen K, Batool Z, Fatima T, Zamir T. Preva-
lence of computer vision syndrome and its asso-
ciated risk factors among undergraduate medical
students [Online]. Pak J Ophthalmol 2016;32:140-
6. Available from: http://www.pjo.com.pk/32/3/
3.%200A-Khola%20Noreen.pdf. Accessed on Au-
gust 21, 2017.

Raosoft sample size calculator [Online]. Raosoft:
2004. Available from: http://www.raosoft.com/
samplesize.html. Accessed on August 21, 2017.

Hassan HMJ, Ehsan S, Arshad HS. Frequency of
computer vision syndrome & ergonomic practices
among computer engineering students [Online].
International Journal of Science & Research
2016;5:121-5. Available from: https://www.ijsr.net/
archive/v5i5/NOV163207.pdf. Accessed on August
21, 2017.

Malik AM, Shah SU, Manzoor M. Incidence of dry
eyes amongst the computer users. Journal of
CMH Lahore Medical College 2017;1:24-27.

Logaraj M, Madhupriya V, Hegde S. Computer vi-
sion syndrome and associated factors among
medical and engineering students in Chennai.
Ann Med Health Sci Res 2014;4:179-85. [DOI:
10.4103/2141-9248.129028].

Reddy SC, Low CK, Lim YP, Low LL, Mardina F,
Nursaleha MP. Computer vision syndrome: a
study of knowledge and practices in university
students. Nepal J Ophthalmol 2013;5:161-8. [DOI:
10.3126/nepjoph.v5i2.8707].

Akinbinu TR, Mashalla YJ. Knowledge of com-
puter vision syndrome among computer users in
the workplace in Abuja, Nigeria [Online]. Journal
of Physiology and Pathophysiology 2013;4:58-63.
Available from: http://www.academicjournals.org/
journal/JPAP/article-full-text-pdf/497CABC15892.
Accessed on August 21, 2017. [DOI: 10.5897/
JPAP. 13.0078].

Rahman ZA, Sanip S. Computer user: demo-
graphic and computer related factors that predis-
pose user to get computer vision syndrome
[Online]. Int J Bus Humanit Technol 2011;1:84-91.
Available from: http://www.ijbhtnet.com/journal/in-
dex/43. Accessed on August 21, 2017.

22.

23.

24.

25.

26.

27.

28.

29.

Arumugam S, Kumar K, Subramani R, Kumar S.
Prevalence of Computer Vision Syndrome among
Information Technology Professionals Working in
Chennai [Online]. World Journal of Medical Sci-
ences 2014;11:312-4. Available from: http://
ijbhtnet.com/journals/
Vol_1_No_2_September_2011/11.pdf. Accessed
on August 21, 2017.

Khalaj M, Ebrahimi M, Shojai P, Bagherzadeh R,
Sadeghi T, Ghalenoei M. Computer vision syn-
drome in eleven to eighteen-year-old students in
Qazvin [Online]. Biotech Health Sci
2015;2:28234. Available from: https://
www.researchgate.net/publication/
280533055 _Computer_Vision Syndrome_in_Eleven to_Eighteen-
Year-Old_Students_in_Qazvin. Accessed on Au-
gust 21, 2017.

Patil SD, Trivedi HR, Parekh NV, Jethva JJ. Evalu-
ation of dry eye in computer users [Online]. Int J
Community Med Public Health 2016;3:3403-7.
Available from: http://www.ijcmph.com/index.php/
ijcmph/article/viewFile/101/99. Accessed on Au-
gust 21, 2017.

Klamm J, Tarnow KG. Computer Vision Syn-
drome: A Review of Literature. Medsurg Nurs
2015;24:89-93.

Talwar R, Kapoor R, Puri K, Bansal K, Singh S. A
Study of Visual and Musculoskeletal Health Disor-
ders among Computer Professionals in NCR
Delhi. Indian J Community Med 2009;34:326-8.
[DOI: 10.4103/0970-0218.58392].

Sa EC, Ferreira Junior M, Rocha LE. Risk factors
for computer visual syndrome (CVS) among op-
erators of two call centers in Sdo Paulo, Brazil.
Work 2012;41:3568-74. [DOI: 10.3233/WOR-2012-
0636-3568].

Shantakumari N, Eldeeb R, Sreedharan J, Gopal
K. Computer use and vision-related problems
among university students in Ajman, United Arab
Emirate. Ann Med Health Sci Res 2014;4:258-63.
[DOI: 10.4103/2141-9248.129058].

Mahalingam. Computer vision syndrome among
nurses [Online]. Journal of Nursing Education
and Practice 2015;1:1-5. Available from: http://
www.ramauniversityjournal.com/nursing/pdf_file/1-
5.pdf. Accessed on August 21, 2017.

170

Annals Abbasi Shaheed Hospital & Karachi Medical & Dental College



