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Abstract 
Background: This study was conducted to evaluate the common symptoms, tear film deficiency 
and their associations among prolonged computer users usually more than three hours. 
Methods: This cross-sectional observational study was conducted at the department of 
Ophthalmology in the Combined Military Hospital, Dhaka from July 2020 to June 2021 to see the 
status of tear among the computer users for prolonged duration (>3 hours). For this purpose, a total 
200 persons using computer for more than three hours were evaluated by Schirmer's Test-I. The 
role of age, sex and symptoms were assessed. 
Results: The mean age of the participants were 29.2 (±6.2) years with tear film deficiency found 
more in participants of age group 30-40 years. Majority of the participants were male but there was 
no sex preponderance (p>0.05). 81.5% of the participants had symptoms while the rest 18.5% were 
asymptomatic. Among the symptoms, dry eye feeling in 63 (31.5%), burning sensation in 40 
(19.5%), eye tiredness in 36 (18%) and gritty feeling was reported in 25 (12.5%) participants. The 
value of Schirmer's Test-I was less than 10 mm in 41.0% and more than 10 mm was in 59.0%. 
Conclusions: It may be concluded that dearth of tear film is most common among prolonged 
computer users. Though it seems trivial, it can cause distressing symptoms which affect day to day 
life.  
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Introduction Computer is an electronic device of modern 
era used for storing, processing and managing 
information and various data. It forms an 
integral part of modern life. It is estimated 
that, since 2000, 75% of daily activities of all 
jobs involve the use of computer.1 
 
With the invention of the microchip and the 
computer, technology has taken a major leap 
in last century. Excessive use of computers 
have led to an increase in health-related 
problems in video display terminal (VDT) 
users particularly, younger students.2Use of 
computers and display devices with a screen 
decreases the number of eye blinks, leading to 
incomplete blinking, evaporation of tears, and 
subsequently to dry eye disease. Computer 
vision syndrome, also referred to as digital 
eye fatigue, has been described by the 
American Optometry Association as an eye 
and vision problem seen in long-term 
computer, tablet, and cell phone users. The 
most frequent symptoms are eye fatigue, 
headache, blurred vision, and dry eyes. 
Double vision and head and neck pain can 
also be added. Eye dryness is a very common 
eye disease nowadays, and it affects daily 
activities by decreasing the quality of life due 
to its symptoms. In addition, it has also 
become an important public health problem 
because of the increased treatment costs.3 
 
Dry eye has become a major contributor to 
computer vision syndrome. Computer users 
often report eye dryness, burning and 
grittiness after an extended period of work. 
These symptoms result from various factors 
such as environmental factors producing 
corneal drying, reduced blink rate, incomplete 
blinking, increased corneal exposure, age and 
gender (increases with age and higher in 
women than men.4), systemic diseases and 
medications:5  contact lens wearer, ocular 
conditions etc.6 
 

In this study, we wanted to determine of tear 
status for prolonged computer users 
(>3hours/24hours) by evaluating the results of 
the Schirmer’s test. 
 
Methods This cross sectional observational study was 
carried out conducted at the department of 
Ophthalmology in the Combined Military 
Hospital, Dhaka from July 2020 to June 2021. 
Persons using computers for more than 3 
hours per 24 hours in the government/private 
institutions, Dhaka who fulfilling the 
inclusion and exclusion criteria were enrolled 
as study sample in this study. 
Inclusion criteria: o Persons using computer for more than 

3 hours per 24 hours. o Persons between 20 to 40 years. 
Exclusion criteria: o Presbyopia. o Any associated ocular pathology o Strabismus o Contact lens wearers o Refractive error o Patients who refuses.  
 Sample size was calculated using Cochran's 
formula considering 5% level of significance, 
5% precision level (marginal error) and 
prevalence of dry eye is 17%.12 Calculated 
sample size was 217. But during a study up to 
15% of sample size may be added or 
deducted. So, in this study we took the sample 
size 200 persons fulfilling the inclusion and 
exclusion criteria. Purposive sampling was 
employed as sampling technique in this study. 
 Data were collected in a pre-designed data 
collection sheet. Informed written consent 
was obtained from the persons after full 
explanation of the process. They were 
informed of their right to withdraw from the 
study at any stage.All patients were evaluated 
by a dry eye questionnaire and had a complete 
baseline evaluation as follows to categorize 
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the existing dry eye condition or to any ocular 
and extra-ocular diseases that might affect 
tear function status or use of topical 
medication on eye. 
 
After complete evaluation of each patient 
Schirmer's Test-1 was done by standard 
procedure. Relevant findings were recorded in 
the pre-designed data collection sheet. 
 
Data were processed manually and analyzed 
with the help of SPSS (Statistical package for 
social sciences) 16.0 Version. 
In addition of signs and symptoms of tear 
deficiency, we prefer the Schirmer's test- I 
(which has a quantative value to diagnosis of 
tear deficiency) to see the result and we 
divide it into two groups. Group A (age 20 -
29) and group B (30- 40) by two tail unpaired 
t test. 
Quantitative data were analyzed by mean and 
standard deviation. A probability value (p) of 
<0.05 was considered statistically significant. 
 
Results This cross-sectional observational study was 
conducted in Combined Military Hospital, 
Dhaka during July 2020 to June to see the 
status of tear among the computer users for 
prolonged duration (>3 hours). For this 
purpose, a total 200 persons who are using 
computers for more than three hours were 
selected according to inclusion and exclusion 
criteria and were enrolled as study sample. 

The following findings were revealed in the 
study. 
 Age distribution of the participants 
The age of the participants was ranging from 
20 to 40 years with the mean age of 29.2 
(+6.2) years. Among the participants, 51% 
was within 20-29 years of age group and 49% 
was within 30-40 years of age group.  
 Sex distribution of the participants 
Among the participants about 65% (130) were 
male and the rest 35% (70) were female by 
sex.  
 
Distribution of the participants according to 
occupation 
Majority of the participants that is 125 
(62.5%) was corporate office workers and the 
rest 75 (37.5%) were students of computer 
science and engineering. All of them had to 
use computer for more than 4 hours daily. 
 
Distribution of participants by presence of 
symptoms:  
Various types of symptoms in eye were 
present. Among them 81.5% of the 
participants had symptoms while the rest 
18.5% were asymptomatic. Among the 
symptoms, dry eye feeling in 63(31.5%), 
burning sensation in 40 (19.5%), eye tiredness 
in 36(18%) and gritty feeling was reported in 
25(12.5%) participants. The distribution of 
symptoms is shown in Figure 1. 
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Figure 1. Distribution of the participants by presence of symptoms in eye 
 Distribution of participants by according to Schirmer’s test-I  
Schirmer's test-1 was done for all the participants, it was revealed that, the value of Schirmer's test-1 
was <10 mm in 41.0% and >10mm was in 59.0%. The distribution of the participants according to 
the value of Schirmer's test-1. 
 
Prevalence of tear film deficiency among the participants with symptoms 
Table 1 shows distribution of tear film deficiency (Schirmer's test- I <10 mm) among participants 
with symptoms. There is significant variation of tear film deficiency among symptomatic persons. 
Tear film deficiency in eye was most prevalent (60.3%) among the participants with complaining 
dry eye feeling, followed by burning sensation in eye (53.8%). Among the participants with 
complaint of gritty feeling and eye tiredness the rates of tear film deficiency were 44.0% and 33.3% 
respectively.  
 
Table I. Prevalence of tear deficiency among the participants with symptoms 
 
Symptoms Tear film deficiency (Schirmer’s test I <10mm) 
 Symptom N (Percent) 
Gritty feeling  25 11(44.0) 
Burning sensation   40  21(53.8) 
Dry eye feeling  63  38(60.3) 
Eye tiredness 36  12 (33.3) 
Total 163 82(50.3) 
 
Distribution of tear film deficiency among different sexes 
Among the 130 male participants, 58(44.6%) persons had tear film deficiency according to 
Schirmer's test - T and 72(55.4%) persons were normal. Among 70 female participants, 24(34.3%) 
persons have tear film deficiency and 46(65.3%) are normal. Although the prevalence of dry eye 
was higher among the male compared to the female, this difference was not statistically significant 
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(p>0.05). X2 (Chi-square) test was employed to analyze the data.  Table II shows association 
between sex and tear film deficiency. 
 
Table II: Association between sex and tear film deficiency (Schimer's test-1 <10mm) 
 
Age group (yrs.) Presence of dry eye 

Dry eye Normal Total 
 N  % N  % N  % 
Male  58 44.6 72 55.4 130 100.0 
Female  24 34.3 46 65.3 70 100.0 
 
*X2 (Chi-square) test was employed to analyze the data. It was significant (p=0. 157) 
 Distribution of tear film deficiency among different age groups 
Tear film deficiency (according to Schirmer's Test-1) also varies among different ages. It was found 
that tear film deficiency was found in more participants of age group 30-40 years in comparison to 
the other group that is between 20-29 years. Unpaired T test was applied to analyze the data. This 
difference was statistically significant (p<0.05), shown in the Table III. 
 
Table III: Association between age group of the participants and tear film deficiency (Schirmer's 
test-1 <10 mm) 
 
Age Group N Mean ((±SD) P Value 
20-29 102 15.62 (±9.32) 0.025 
30-40 98 13.00 (±6.89)  
30-40 98 13.00 (±6.89)  
 
*Unpaired T test was applied to analyze the data.  
Discussion The popularity of personal computer has 
increased in recent years with the greater 
involvement of Internet in our daily lives. In 
1994, it was estimated that 75% of all jobs 
would involve computer usage by the year 
2000. Many people have begun to spend more 
time in front of computers at work and at 
home. The ever-increasing use of computer in 
various fields of life has led to an increase in 
eye-related symptoms. 
 
Every electronic device including computers 
and laptops produce a form of 
Electromagnetic field (EMF). This 
electromagnetic field is actually a non-
ionizing radiation which release energy from 
these electronic devices that is not enough to 
ionize the atoms, hence instead of removing 

electrons it only excites the electrons. This 
energy brings negative effects to human 
health. By using computers, laptops or even 
sitting in computerized workplaces an 
individual is exposed to the dangerous waves. 
 
Dry eye syndrome has many causes. Among 
them one of the common causes is computer 
vision syndrome (CVS). 
 
This cross-sectional observational study was 
conducted in the department of 
Ophthalmology in combined military 
Hospital, Dhaka Institutions and Private 
Organizations having IT facilities during the 
period of July, 2020 to June, 2021. For this 
purpose, 200 persons who are using computer 
for prolonged period (>3 hours) 40 were 
selected according to inclusion and exclusion 
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criteria were enrolled as study group. Abida 
Ellahi et al showed in their study that, there is 
an association between frequency of computer 
use and computer vision syndrome among 
computer users. They also reported that users 
who use computer daily for more than four 
hours are more likely subjected to the risks of 
health disorders.7 Gauri Shankar Shrestha et 
al has shown that use of computer more than 
6 hours/day causes computer related health 
problems8. Again in another study Pooja 
Bagdi shown that, at greater risk of 
developing computer vision syndrome are 
those persons who spend two or more hours at 
computer every day.9 So, in my study I have 
taken the persons who are using computers 
for more than three hours on daily basis. The 
outcome of the study was discussed below: 
 
In our study group, the age of the participants 
was ranging from 20 to 40 years with the 
mean age of 29.2 (+6.2) years. Among the 
participants, 51.0% was within 20-29 years of 
age group and 49% were within the ranges 
between 30-40 of age group. Patient over the 
age of 40 years, there is chance of many 
ocular problems like presbyopia which may 
affect the final outcome, so they were not 
included in this study. 
 
In this study, among the 200 participants 130 
(65%) were male and rest 70 (35%) were 
female. This reflects that, most of the 
participants of our study were corporate 
employee where the percentage of female 
worker is less in Bangladeshi context. 
Here, Majority of the participants that is 125 
(62.5%) were corporate office workers and 
the rest 75 (37.5%) were students of computer 
science and engineering and few medical 
students. All of them had to use computer for 
more than 3 hours/24 hours. 
 
In the present study, various types of 
symptoms of eye were present, among them 
81.5% of the participants had symptoms while 

the rest 18.5% were asymptomatic. Among 
the symptoms, dry eye feeling was present in 
63(31.5%) was the highest, burning sensation 
in 40 (19.5%), eye tiredness in 36(18%) and 
gritty feeling was reported in 25(12.5%) 
participants. In Apostol et al study, shown 
that computer use is one of the reasons of dry 
eye sensation.10 In Biswas et al study11 in 
2003 also shown the rate of dry eye sensation 
was highest among the computer users which 
is close to our findings. But Gauri Shankar 
Shrestha, FatemaNestha Mohamed, 
DevNarayan Shah reported that most common 
symptoms among computer users were eye 
tiredness.8 In another study, Alireza Deghani 
et al, shown that burning sensation was the 
most common symptoms in computer users.12 
Besides dry eye feeling and burning 
sensation, another important complaint we 
have found that is 36(18%) of the participants 
suffered from asthenopic symptoms like eye 
tiredness. As because there is a relation 
between pseudomyopia and the use of 
computer. Some investigators reported 
temporary myopia among the computer users 
because near focusing effort required for such 
long hours puts strain on ciliary muscles of 
the eye.12 But it does not seems that using 
monitor is an independent risk factor for 
developing myopia. 
 
Here, Schirmer's test-I was done in all the 
participants. It was revealed that, tear film 
deficiency (according to Schirmer's test-I less 
than 10 mm) present in 41.0%.  CihanUnlu et 
al shown that prevalence of tear film 
deficiency was 42%, which is higher than 
normal population.13 In Nakaishi et al study14 
quantitative criteria of dry eye was seen in 
more than 30% of computer users.14 This 
problem is explained as a cause of close 
distance work with monitors that make users 
concentrate on video display terminal and 
eyes exposure to fresh air increases. 
Moreover, the video display terminal is 
usually located upper than users' watching 
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level, which makes palpebral fissure more 
open and as a result dries the eyes.14 Another 
important factor was described by Pooja 
Bagdi9 that CVS is caused by decreased 
blinking reflex while working long hours 
focusing on computer screens. The normal 
blink rate in human being is 16-20 per minute, 
but this decreases to as much as 6-8 
blinks/minute for persons working on the 
computer screen. This leads to dry eye. 
 
There is significant variation of tear 
deficiency among symptomatic persons. Tear 
deficiency in eye was most prevalent (60.3%) 
among the participants with complaining dry 
eye feeling followed by burning sensation in 
eye (53.8%). Among the participants with 
complaint of gritty feeling and eye tiredness 
the rates of tear film deficiency were 44.0% 
and 33.3% respectively. In one study, Renu 
Magnum15 shown that tear film deficiency is 
more common among the participants 
complaining of dry eye feeling. But Nichol et 
al,16 reported that there was a poor 
relationship between the symptoms and 
results of diagnostic tests in patients with dry 
eye syndrome. They have shown that, some 
patients may have no symptoms although the 
'result of Schirmer's test may be below 5 mm. 
On the other hand Schirmer's test alone does 
not seems to be a good test for diagnosis of 
dry eye syndrome because it might result in 
misdiagnosis of dry eye patients as being 
normal.16 So, there is lots of challenges in 
diagnosis and grading of dry eye syndrome, 
ophthalmologists should evaluate ocular 
history, symptoms, signs and test results 
together. 
 
On the basis of Schirmer's test-I among the 
130 male participants, 58(44.6%) had tear 
film deficiency and 72(55.4%) were normal. 
Among 70 female participants also 24(34.3%) 
have tear deficiency and 46(65.3%) are 
normal. Although the prevalence of dry eye 
was higher among the male compared to the 

female, this difference was not statistically 
significant (p>0.05). x2 (Chi-square) test was 
employed to analyze the data. Renu 
Magnum15 also shown in their study that there 
was not much difference according to sex. 
But in another study AK Khaurana17 shown 
that dry eye was is common in females than 
males. But another study Abida Ellahi7 found 
males are experiencing computer related 
disorder more than females. This may because 
they spend more time on computers than 
females. 
 
In this study, tear film deficiency (according 
to Schirmer's Test-I) also varies among 
different ages. It was found that tear film 
deficiency was found in more participants of 
age group 30-40 years in comparison to the 
other group that is between 20-29 years. 
Unpaired ‘t’ test was applied to analyzed the 
data. This differences were statistically 
significant (p<0.05). Dry eye syndrome has 
many causes. One of the most common 
reasons for dryness is aging process.50  
Because tear production tends to diminish in 
old age. Our finding also supports this study. 
In another study, Pooja Bagdi9 shown that 
computer related ocular problems were more 
common among people aged around 30-40 
years. They explained that, it may be due to 
decrease in the accommodative focusing 
mechanism of the eye. 
 
Conclusion 
This study was done to observe the tear status 
among long term computer users. By 
analyzing the results and findings, it is 
concluded that computer use more than three 
hours daily creates several visual as well as 
ocular problems of its users which cause 
deficiency of tear of both eyes. Again it can 
be concluded that people’s dependence on 
modern technology is increasing that also 
rises the risk of human health. 
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