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Abstract
Musculoskeletal disorder is a major health problem in the working population. The probable cause

might be the economic growth and technological improvements in the working sector, which lead to
greater interaction between man and machines. It is practically impossible to find an office or a shop floor
without a computer workstation. Rapid development of technology, visual display terminals or display
screen equipment (DSE) is a common constituent of the modern workplace. Spending long hours before
computers has become compulsion due to work urgency, accuracy and demand, without giving attention
to the individuals’ health, especially body weight. In this backdrop, the present study has been undertaken
to find out the relationship, if any, between works related musculoskeletal discomforts and obesity indices
among the human resources engaged in human computer interface job. Cornell Musculoskeletal Discomfort
Questionnaire (CMDQ) scores have been calculated among 39 computer operators of age range 25-35
years. Significant association was observed between different obesity indices with CMDQ scores (P <
0.01).
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Introduction

The applications of computer technology and the
accompanying use of video display terminals (VDTs)
are revolutionizing the workplaces; and will
continue to grow in the future. Consequently the
problems experienced by the video display terminals
(VDTs) operators are also complex. Physical
discomforts such as eye fatigue and irritation,
blurred vision, headaches, dizziness, pain or stiffness
in the neck, shoulders and back [5] are commonly
reported by the video display operators. These may
lead to musculoskeletal disorders (MSDs) which are
associated with a number of risk factors. Work related
Musculoskeletal Disorders (WMSD) also commonly
known as Cumulative Trauma Disorders (CTD) or
Repetitive Strain Injuries, is the class of
musculoskeletal disorders that include damage of
tendons, tendon sheaths, and synovial lubrication

of tendon sheaths. It is also related to bones, muscles
and nerves of hands, wrists, elbows, shoulders, neck
and back. These disorders develop gradually over a
period of weeks, months or even years due to repeated
exertion and movement of the body. A collection of
health problems lead to musculoskeletal disorders
and are more prevalent among the occupationally
engaged people compared to the general population.
MSDs, associated with pain and limitation to daily
activity, have a high impact on both, the individuals’
and system performance. It generates a high impact
on healthcare costs and costs due to productivity
loss in terms of absenteeism and work disability [25].
Low back pain, one of the most frequent
musculoskeletal disorders, affects up to 80 % of
people, while every month 20–30 % of adults are
affected globally [17, 28, and 14]. Level of association
between the extent of computer use and WMSD is
still under debate, while spending long hours before
computers has become compulsion due to work
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urgency, accuracy and demand, without giving
attention to the individuals’ health, especially body
weight. On the other hand obesity, excessive fat
accumulation in adipose tissue, increases the
likelihood of various chronic diseases in developed
as well as developing countries [2- 4, 18]. An elevated
BMI, common indicator of obesity, is rapidly becoming
the norm of our modern society [26]. It also imposes an
enormous socio economic and public health burden
even in less developed countries [13]. In this backdrop
the present study aims to assess the relationship of
obesity indices and development of musculoskeletal
discomfort among computer operators
occupationally engaged in organized sector.

Methods

The study was conducted on a group of human
resources engaged occupationally in organized
sector and regularly using computer in their daily
occupational activity; after receiving initial
permission from the authorities of the organized sector.
On obtaining the individual consent from the
volunteers as well, the study was carried out on
mutually convenient dates. The participants had a
minimum working experience of 6 years and work for
at least 5 hours per day in front of the computer in
course of their regular occupational responsibility.
Individuals with chronic illness and those with major
surgery, post-traumatic stiff joints; fixed deformity (self
reported) were excluded from the study purview.
Initially information on age (year), working experience
(year) and daily activities (e.g. desk job, daily
commuting, and internet usage) were collected from
39 human resources with age range 25–35 years in
pre-designed schedules. Body height (to the nearest
0.1cm) and body weight (to the nearest 0.1 kg) were

measured with volunteers in light clothing and
without shoes. Body Mass Index (BMI) was calculated
and the individuals were categorized as critical limits
of BMI recommended by WHO [7]. Waist
circumference (cm) [12] and hip circumference (cm)
[27] were measured by using non elastic measuring
tape. Conicity index (CI) [22], abdominal volume index
(AVI) [10] and Rohrer index (RI) were also calculated.
Human resources were interviewed using
standardized Nordic Musculoskeletal Questionnaire
[16] (NMQ) for workers. Work related musculoskeletal
discomfort was assessed by Cornell University’s
Musculoskeletal Discomfort Questionnaire (CMDQ)
[11]. The obtained data were tabulated for statistical
analysis. Standard descriptive statistics (mean ±
Standard deviation) and ANOVA were carried out
with the chosen level of significance being 0.05.

Results

The adult male (married) individuals, as per the socio-
economic category, belonged to the upper middle class.
The basic information on the participants’ age (year),
body weight (kg), body height (cm), working experience
(year) and computer usage (year) and average computer
usage time (hr.day-1) has been presented in Table 1.0.

Table 1.0: Basic profile of the study participants

AM±SD
Body Mass Index (BMI) distribution (kg. m-2) of

the study participants as per the WHO classification
for the Asian [7] has been presented in Figure 1.0.

Fig. 1.0: Distribution of Body mass index (BMI) of the study participants

The prevalence of work related musculoskeletal
disorders among the computer operators has   been
presented in Figure 2.0.
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Association of obesity indices and WMSD score
have been presented in Figure 3.0.

Fig. 2.0: Prevalence of work related musculoskeletal disorders of the study participants

Fig.3(a): Association of BMI with Work related Musculoskeletal
Discomfort scores.

 Fig.3(b): Association of CI with Work related Musculoskeletal
Discomfort scores.

Fig.3(c): Association of RI with Work related Musculoskeletal
Discomfort  scores.

Fig.3(d): Association of AVI with Work related Musculoskeletal
Discomfort scores.

Association of obesity indices with CMDQ score has been presented in Figure 3.0
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 Discussion

BMI is considered as one of the most popular
indicator of obesity status [15], [21]. In the present
study, according to the BMI status of the participants,
it was found that 5.6 % of the participants were
underweight, 30.1 % were within normal BMI range
and 64.3 % of study participants were overweight as
per WHO recommendation of BMI classification. The
findings of the present study are in agreement with
the findings other studies done on organized sector
workers [21]. In the present study the number of
individuals suffering from the most prevalent
musculoskeletal disorder, lower back pain and neck
pain, are 65.9 % and 51.3 % respectively. This is in
agreement with earlier studies done on individuals
of organized sector [19]. The present study indicates
that the least prevalent musculoskeletal symptom was
elbow pain with 10.5 % of individuals which is in
agreement with earlier studies [1] while the most
affected body parts were neck with 53.5%, lower back
with 51.1%, shoulders with 49.2% and upper back
with 38.4% of individuals. The main focus of the study
was to assess the musculoskeletal discomfort score
among the study participants. CMDQ is a reliable
and valid tool, for measurement of WMSD in
computer professionals.  Maximum CMDQ score has
been found with individuals categorized as
overweight followed by normal weight and
underweight individuals; this may be attributed to
the fact that higher BMI increase the chance of MSD
occurrence. Significant association (P < 0.01) existed
between BMI and CMDQ scores (Fig.1) which is in
agreement with previous studies [8, 20 and 25].
Studies on obesity indices observed that, CI similar
to WHR is related with atherogenic risk factors in
adults, but CI has the advantage of calculating central
adiposity without the measurement of hip
circumference [9]. Thus CI is considered to be a better
indicator, compared with WHR for identifying
adolescents with high trunk fat. CMDQ score is found
to be significantly associated with CI (P < 0.01) and
AVI (P < 0.01). Earlier studies [21] found a positive
association existed between BMI and
musculoskeletal pain and its related symptoms.
Another study [6]  reported that, the risk of
musculoskeletal pain among overweight/obese
individuals was 1.7-times more as compared to
individuals with normal body weight. The present
study indicates that there exist a relationship between
obesity indices and WMSD score. This may indicate
that the body tissues are in stress due to increased
BMI which may contribute to musculoskeletal
discomforts [23] which may indicated the association

between weight-related factors and the prevalence
of low back pain. Studies also reported [24] significant
correlation between high BMI and low back pain
attributable due to lesser flexibility, especially poor
hip mobility. From the present study, it may be
concluded that obesity indices are associated with
musculoskeletal symptoms; and a rise in BMI, CI and
AVI increases the chance of MSD occurrence in
computer operators, occupationally engaged in
organized sector.
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