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Abstract: Purpose: To accomplish Digital literacy in Bangladesh, educational institutions; starting from
primary schools to universities facilitates the process of acquiring knowledge in information and communication
technology (ICT). This adds in obtaining a competitive advantage over others. This paper obtains an overview of
Computer Ergonomics and Musculoskeletal Disorder (MSD). It also assesses baseline awareness about
appropriate ways of using computers among the students. And to see whether any kind of body discomfort occurs
due to computer use.

Methodology: A cross sectional survey was performed using a self- administered questionnaire among 1%-12"
semester students. A total of 280 students were approached for the survey out of which 256 surveys were taken
into consideration. The respondents were from 14 different Universities in Dhaka.

Result: Findings reveal that the percentage of students using laptop is considerably high. Many respondents
mentioned about feeling certain body discomfort while using Personal Computers (Pc’s). Moreover, the
awareness of appropriate ways of using computers is very bleak. And, as a result they do not practice the needed
posture while using their devices.

Implication: From the findings it can be remarked that there is scope of improvement in the curriculum design of
the computer courses to incorporate healthy computing components. Increasing awareness and to emphasize on
its practice could reduce the risk factors for musculoskeletal discomfort and build sustainable habit among the
next working generation.
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1. Introduction

The recent development in technology is changing the way we look at our lives. The massive shift in the
mode of learning and communicating has revolutionized a lot of day to day activities. Businesses in this case
serve no exception. It is estimated that about 47% of all jobs in the United States are at risk of computerization
[1]. And around 65% of children entering primary school today will work in completely new job types that don’t
yet exist [2].

In the education sector, the traditional form of books has been replaced by electronic books which is nothing
but in its digital format [3]. However, there are debates about its definition. To keep up with these changes the
workers of the future has to be even more ready than before. For this attainment, educational institution’s
facilities also require attention, especially in the developing countries. To obtain educational attainments,
Information and Communication Technologies (ICTs) as a tool has attracted both policy makers and academic
researchers [4]. There are about 37 public and 92 private universities and 3 international universities [5].

So as to say, the major drawback of the inappropriate and over use of such devices causes several discomfort.
This area of study has been on concentration for many disciplines. According to International Ergonomics
Association [6] “Ergonomics (or human factors) is the scientific discipline concerned with the understanding of
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interactions among humans and other elements of a system, and the profession that applies theory, principles,
data and methods to design in order to optimize human well-being and overall system performance.” The word
ergonomics is derived from the Greek word ergon meaning work and nomos meaning law [7]. In this case, the
use of computer related device we categorize as computer ergonomics.

Extended work for long periods can adversely lead to musculoskeletal disorders (MSDs) if the ergonomic
design is improper [8]. Repetitive works and awkward motion of the fingers, hands and wrists, have been
proposed as possible cause of injury related to the prolonged use of the keyboard and mouse [9].

It is estimated that, globally, musculoskeletal conditions has increased by 25 percent over the past decade
[10]. It is also expected that developing countries will be spending around 25 percent of health expenditure on
trauma-related care by the year 2010 [11]. Disseminating proper educational intervention improves its
knowledge and practice which is assumed to reduce the associated health risk factors [12].

2. Literature Review

In a study by Reference [13] on musculoskeletal functional impairment associated with computer use among
college students, it was found that upper extremity pain was experienced by 10 percent of undergraduates within
an hour of computer use. In support of this view, Reference [14] assessed computing posture among college
students and noticed graduate students who use computer for over 10 hours a week felt musculoskeletal pain
within the 1 hour of computer use.

To focus on the issue of musculoskeletal discomfort, Reference [15] stated that the most discomfort
experienced in the undergraduate laptop users was in the shoulder and the least mentioned discomfort
experienced was in elbow accounting for over 75 percent and 37 percent respectively. To add to this, Reference
[16], reported that among the 2™ year university students, neck pain was a common factor. The reason that led to
this discomfort was usually because of the inappropriate positioning of the computer screen and the keyboard
while using it. Moreover, in another study conducted by Reference [17], regarding the prevalence of computer
related musculoskeletal Pain, it was noted that about 88 percent of the respondents complained about
musculoskeletal pain among which female students on a comparative basis had more complains than the male
students.

To note down the variation in activity among children and yound adults, Reference [18] presented us that
children tended to show more spinal flexion, variation in posture and muscle activity than did the adults.

Moreover, in the assessment of students, Reference [19] found that over 50 percent of the student users do
not have adequate knowledge about positioning of computer workstations. To support this viewpoint, Reference
[20] reported that more than 35 percent of the students using Tablet PC at home would not utilize a desk or table.
And over 50 percent of the students experienced discomfort in eyes, neck, head, wrist and back.

Reference [21] reported the major findings of a participatory ergonomics training program. It was observed
that there was a reduction in discomfort and increase in the behavior of taking rest breaks among notebook user
from pre- and post-survey. However, in an attempt to study on computer related symptoms, Reference [22]
found no correlation between the numbers of hours worked and experience of discomfort for college going
students. Nevertheless, 81 percent of the participants mentioned doing something to reduce their discomfort
while working.

3. Methodology

A cross sectional survey was executed to a total number of 280 students out of which 256 surveys were
taken into consideration. Among them 56 percent were male respondents and 44 percent were females
respondents. Few questions were set related to computer ergonomics awareness and its associated factors. It was
thus pilot tested to 27 students belonging to different subjects and different semesters. After the alterations made
from the pilot study, it was administered to the participants. The age group of the respondents was between 18-
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28 years, belonged as early as 1% to 12" semester. However, majority of the students fell in between 2"-7"
semester. The questionnaire was administered to 25 of them online, and the rest of them were face to face. The
respondents were from 14 different Universities of Dhaka. Among them, 34 percent were from the Business
faculty, 36 percent were from the Social Sciences and 30 percent were from the faculty of Science and
Engineering. Amid them around 13 percent was either working part time or full time.

4. Discussion

When asked to these participants about the ICT devices they use, about 91.7 percent mentioned that they use
mobile phone, which was expected. The next in line was 55.1 percent who said they use laptop, about 44.9
percent mentioned that they use desktop and lastly 14.8 percent mentioned that they use tablet. From the current
statistics all over the world, the progression in percentage seemed to match.

While answering about awareness of apt posture regarding the use of devices, maximum of them replied that
they did not know it. About 59.4 percent said that using their Pc’s they choose to their table and chair. However,
23.4 percent of them reported using their Pc’s by lying down on bed or any place comfortable, for e.g. sofa. Few
of them; 5.9 percent stated that based on their convenience they resort to both the postures.

For using their Pc’s, maximum of them reported that they felt discomfort either most of the time or some of
the times. About 35.2 percent of them said discomfort was felt most of the time. And 33.2 percent mentioned
they sometimes feel discomfort. However, it was constructive to know that 31.6 percent reported that they do not
feel any kind of discomfort.

Table I. Body Discomfort Types and the Strategies Used

Body Discomfort Type Percent Way to Reduce Discomfort Percent

Back pain 355 Take rest 39.5

Eyes discomfort 14.1 Doesn’t do anything 23.8
Neck pain 7.8 Exercise 16.0
Wrist pain 2.7 Stop using 6.6
More than one reason 6.6 Change posture 2.3

Table I shows percentages related to the kinds of discomfort felt while using their Pc’s and the strategies to
overcome the discomfort. Regarding body discomfort, the highest reported factor was related to back pain that
accounted for almost 35 percent and the lowest reported discomfort was that of wrist pain which constitutes of
almost 3 percent. When asked to these respondents about their strategies to reduce the stated discomfort,
maximum of the respondents answered that when they feel discomfort, they on a usual basis resort to taking rest.
About 39 percent said so. Nevertheless, it was interesting to find out that nearly 24 percent of them did not do
anything while feeling discomfort. Another strategy mentioned by these respondents was to exercise. In this case,
some of the things that they do is; walking, moving their neck either clock or anti clockwise, or do some hand
exercises. However while reviewing the literature we saw evidence of students complaining more of the neck
pain than any other body parts [16].

These respondents were again enquired concerning their awareness of appropriate posture while using Pc’s.
Notably about 80 percent mentioned that they were unaware about it. To cross check the same question, the
respondents was asked by using different wordings. The phrasing of the question was whether they were aware
of the term ergonomics. Around 12 percent said that they were aware. In between them 11 percent mentioned
that they heard the term from a friend. And the rest of them that is about 2 percent said they heard the term from
a friend or their course. The 12 percent of the respondents that reported about knowing the term ergonomics,
among them, only 41 percent mentioned about practicing it.
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5. Conclusion

It has been observed that the body discomfort is faced by a lot of students studying in varied semesters. This
might have an effect on the individual’s quality of the output. However the self-administered survey is unable to
determine the exact magnitude of pain and its associated factors. The results verified a considerable lack of
awareness of the concept of computer ergonomics among these students. Therefore awareness programs on risk
factors and appropriate practice are vital in order to prevent and remediate this condition. Nonetheless it has
been noted that many of them adhere to taking rest breaks and also do some sort of exercise when they feel
discomfort. If these students are trained in more appropriate manner, that is, when and what exercises to do or
when to take rest or even how to place their Pc’s in front of them, this could assist in reducing discomfort. Effort
should be made to empower computer users within the university on computer ergonomic principles, so as to
prevent the occurrence of work-related musculoskeletal complaints that can arise from improper use of
computers.
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