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Abstract

Objectives: The objective of this study was to identify the musculoskeletal co-morbidities of neck pain of myofascial
origin among IT professionals.

Methods: A retrospective report analysis of 5357 IT professionals from various IT companies in India was conducted.
Demographic details, type and intensity of the musculoskeletal problems, employee feedbacks on status of
musculoskeletal health and physician’s diagnosis were analysed. Descriptive statistics were used to describe
the age, gender, body area affected and nature of work. Chi square test was used to find the association
between musculoskeletal co-morbidities and myofascial neck pain (MNP).

Results: The study participants were predominantly males (71%). 41% of the population used laptops, 35%
desktops and 24% both. Neck pain was the commonest reported symptom, followed by low back, shoulder
and arm pain respectively. Statistical analysis also revealed that low back pain and shoulder pain, had a significant
association with neck pain. Further analysis revealed that there was a significant association between the presence of
MNP and thoracic outlet syndrome (p < 0.001) and fibromyalgia syndrome (p < 0.001). Other than the listed
co-morbidities, eye strain was also found to be associated with MNP.

Conclusions: Low back pain and shoulder pain was found to be co morbid symptoms noted among IT professionals
with MNP. Thoracic outlet syndrome and fibromyalgia were found to be the most commonly associated disorders with
MNP among IT professionals.
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Introduction
Musculoskeletal pain is common among IT professionals
[1,2]. Low back pain is the most common musculoskel-
etal complaint in the general population, with, in the
Netherlands, a one year prevalence rate of 44% [3]. The
same national study showed a one year prevalence of
31% for neck complaints, 30% for shoulder complaints,
11% for elbow complaints, and 18% for complaints of
the wrist [3]. Various risk factors have been proposed for
work related musculoskeletal disorders (WRMSD), but
its etiology is still unclear. A new approach to find out
the etiology of such disorders is the consideration of
co-morbidity [4,5]. Co-morbidity can be defined as the
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presence of one or more disorders (or diseases) in
addition to a primary disease or disorder, or the effect of
such additional disorders or diseases. The underlying
basis for such studies is that if there is a presence of two
or more diseases simultaneously, they may have a com-
mon origin. Reporting of one musculoskeletal complaint
along with other musculoskeletal co-morbidity is com-
mon in literature. Neck pain is one of the most common
musculoskeletal disorders (MSD) in the general popula-
tion, with a 1-year point prevalence of approximately
one-third of adults [6]. Co-morbidity studies of MSD
have been the third most frequently studied index dis-
ease (13%) among all other diseases. A high prevalence
of neck pain has been reported among IT professionals.
A study carried out by Sharan et al. found that along
with neck pain (64.9%), low back pain (56.5%), shoulder
pain (42.1%), arm pain (34.5%) and wrist pain (19.8%)
were prevalent among the IT professionals in India [2].
ntral Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/4.0), which permits unrestricted use,
, provided the original work is properly credited. The Creative Commons Public
mons.org/publicdomain/zero/1.0/) applies to the data made available in this

mailto:mathan.kumar@recoup.in
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/


Table 1 Demographic characteristics of the population
(n = 5357)

Variables n %

Gender

Male 3831 71.5

Female 1526 28.5

Age group

<25 Years 569 10.6

25 to 35 3822 71.3

36 to 45 840 15.7

46 to 55 117 2.2

>56 years 9 0.2

Hours of computer work/day

< 8 hours 489 9

8 to 12 hours 4371 81.6

>12 hours 497 9.4

Job category

Managerial 1500 28

Software Engineer 1446 27

Application Engineer 1179 22

Analyst 804 15

Human Resource 161 3

Others 267 5

Type of computer used

Desktop 1872 35

Laptop 2187 41

Both 1298 24
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It was also reported that myofascial pain syndrome (MPS)
was the commonest diagnosis in subjects with neck pain
[2]. Given such a high prevalence it is not surprising that
a subject suffering from neck pain may often experi-
ence other musculoskeletal complaints. Previous stud-
ies have found that presence of a MSD other than neck
pain, mostly work related or non specific, is a predictor of
poor prognosis in neck pain [7-9]. Keeping that in mind a
study was conducted to identify the musculoskeletal
co-morbidities of myofascial neck pain (MNP) among IT
professionals in India.

Materials and Methods
Study design, setting and population
A retrospective report analysis was conducted in which
records of 6563 employees from registers of on-site oc-
cupational health clinics situated in different IT compan-
ies at three cities (Bangalore, Delhi and Hyderabad) in
India were analysed. All the employees engaged in the use
of computers (laptop, desktop or both) as a part of their
regular work, and visited these on-site clinics for treat-
ment of different MSD. Informed consent was obtained
from all the participants before evaluation.

Study duration and data collection
All the reports from the year 2005 to 2011 were reviewed.
Reports included demographic data, chief complaints,
diagnosis, treatment given and subjective feedbacks.
Demographic data in the reports included age, gender,
duration of computer usage per day, and the type of use
(Laptop/Desktop/Both). Data regarding type and severity
of the musculoskeletal problems were collected from
the reports of an orthopaedic and rehabilitation physician
who visited all the on-site clinics. A single orthopaedic
and rehabilitation physician performed the evaluation and
diagnosis of WRMSD’s was made based on time rule.
MPS was diagnosed based on Simon’s criteria [10]. Em-
ployee feedbacks were also used for evaluating the status
of their musculoskeletal health.

Statistical analysis
Descriptive statistics like mean, percentage and frequency
were used to describe the age, gender, body area affected
and nature of work. Chi square test was used to find the
association between musculoskeletal co-morbidities and
neck pain. The data were analysed using statistical
software SPSS version 17.0.

Results
Demography
Out of the 6563 reports only 5357 were included as the
rest of the data was incomplete. 71.5% of the subjects
were male and 28.5% female. The mean age of the male
and female subjects was 31.10 ± 5.99 years and 29.68 ±
5.59 years respectively. 41% of the population used lap-
tops, 35% desktops and 24% both. The statistical analysis
revealed that the distribution of the use of laptop and
desktop was almost similar (Odds Ratio: 1.21, 95% Confi-
dence Interval: 0.70 to 2.1). 81.6% of the population was
working for 8 to 12 hours in a day. Demographic charac-
teristics of the population were described in Table 1.

Distribution of symptoms
The distribution of musculoskeletal pain was presented
in Figures 1 and 2. Among the body region affected,
musculoskeletal discomfort of neck, lower back, shoul-
der and arm had higher prevalence as compared with
other body parts. Statistical analysis also revealed that
neck pain among females was significantly (Odds Ratio:
2.4; 95% Confidence Interval: 1.34 to 4.29) higher as
compared to males.

Diagnosis of MSD
Myofascial Pain Syndrome was found to be the com-
monest MSD that led to pain among both the genders.



Figure 1 Regional distribution of pain among females.

Figure 3 MSD based on diagnosis among females.
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Thoracic Outlet Syndrome (TOS) and Fibromyalgia Syn-
drome (FMS) were the other common MSD’s noted among
the study population. Distribution of MSD based on
diagnosis was presented in Figures 3 and 4.

Co-morbidities
Chi-square analysis revealed that neck pain was signifi-
cantly associated with low back pain (p < 0.001), shoulder
pain (p < 0.001) and forearm and wrist pain (p < 0.001).
Detailed results of various variables and its association with
co-morbid symptoms were presented in Table 2. Apart
from all the upper extremity musculoskeletal discomfort,
eye strain was also found to be comorbid with neck pain
(Males – 25.18% and Females – 27.66%).
TOS was found to be comorbid with MNP in both

males (40.10%) and females (45.23%). On the other hand
co-morbidity of FMS with MNP was found to be 16.61%
for males and 22.80% for females respectively. Further
analysis revealed that there was a significant association
between MNP and TOS (p < 0.001) and FMS (p < 0.001).
Various variables and its correlation with TOS and FMS
are presented in Table 2.
Figure 2 Regional distribution of pain among males.
Discussion
Musculoskeletal co-morbidity is common in the field of
occupational health. The addition of co-morbidities to
various WRMSD leads to an increment in the absenteeism
[11-13]. The co-morbidity of neck and low back pain,
reported as 68%, affected health care utilisation and absen-
teeism [13,14]. In another study confounding co-morbidity
of low back pain and neck pain was reported and low back
pain was considered as predictor of neck pain [15,16]. The
present study also revealed a similar result.
The present study revealed that low back pain, shoulder

pain, forearm and wrist pain were co morbid with MNP
among the IT professionals in India. There was a strong
correlation between these symptoms which was suggestive
of awkward posture as a risk factor for WRMSD. Eye
strain was found to be the other common co morbid
symptom noted among IT professionals with MNP. The
study suggested the presence of symptoms in multiple
regions with longer working hours, in both genders
irrespective of their age and type of computer usage. Low
back pain as a co-morbid symptom of neck pain was more
Figure 4 MSD based on diagnosis among males.



Table 2 Association of various variables with co-morbid symptom and disorder among subjects with myofascial neck
pain (n = 3346)

Variable Co-morbid symptom Co-morbid disorder

Low back pain Shoulder pain Forearm & wrist pain TOSф FMSῺ

n (%) p-value* n (%) p-value* n (%) p-value* n (%) p-value* n (%) p-value*

Gender

Male (n = 2276) 1064 (47) 0.75 921 (41) 0.47 553 (24) 0.34 913 (40) 0.005# 378 (17) 1.7E-05#

Female (n = 1070) 494 (46) 447 (42) 244 (23) 484 (45) 244 (23)

Age group

<25 years (n = 362) 184 (51) 0.004# 156 (43) 0.6 65 (17) 0.005# 104 (28) 0.00# 50 (13) 0.014

25 to 35 (n = 2398) 1126 (47) 975 (41) 564 (24) 1013 (42) 440 (18)

36 to 45 (n = 526) 218 (41) 204 (38) 145 (27) 236 (44) 119 (22)

46 to 55 (n = 55) 16 (29) 24 (44) 16 (29) 28 (51) 7 (13)

>56 years (n = 5) 2 (40) 1(20) 3 (60) 3 (60) 1 (20)

Computer work/day

< 8 hours (n = 310) 61(20) 0.00# 134 (43) 0.00# 29 (9.4) 0.00# 52 (17) 0.00# 18 (6) 0.00#

8 to 12 hours (n = 2726) 1262 (46) 1105 (41) 658 (24) 1206 (43) 533 (19)

>12 hours (n = 310) 204 (66) 186 (60) 73 (25) 90 (29) 31(10)

Computer used

Desktop (n = 1170) 677(58) 0.00# 625 (53) 0.00# 255 (22) 0.1 353(30) 0.00# 107 (10) 0.00#

Laptop (n = 1396) 629 (45) 589 (42) 342 (25) 596 (43) 282 (20)

Both (n = 780) 252 (32) 154 (20) 200 (26) 448 (57) 233 (30)

ф- Thoracic outlet syndrome.
Ὼ- Fibromyalgia syndrome.
*- Calculated using the Chi square test.
#- Variables with significant association.
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common in younger age groups and in subjects who
worked for longer hours. Forearm and wrist pain as a co-
morbid symptom of neck pain was more common in older
age groups and in subjects who worked for longer hours.
This is suggestive of static loading as a possible risk factor
for low back pain and abnormal posture as a possible risk
factor for wrist pain.
Co-morbidity of neck pain and FMS is well reported in

the literature [17,18]. The present study also corroborated
these findings. It has been reported that psychological
symptoms were higher among the co-morbid patients
[16]. A study on the mental-physical co-morbidity and its
relation with disability suggested that with increasing
number of co-morbidities the psychosocial risk increased
which ultimately led to reduced productivity and poorer
health [19].
Among workers with low back pain, subjects with high

pain intensity or disabling low back pain are more likely
to have musculoskeletal co-morbidity [12]. The present
study involving IT professionals showed a high preva-
lence of other musculoskeletal co-morbidities with neck
pain. For occupational health practitioners the finding of
a high prevalence of co-morbidities is important to con-
sider when implementing workplace interventions aimed
at the reduction of specific musculoskeletal complaints,
since the controls for one musculoskeletal complaint
may impact adversely on another musculoskeletal com-
plaint [12].
Myofascial pain syndrome was found to be the com-

monest cause for neck pain. TOS and FMS were the com-
monest disorders associated with MNP among the same
population. TOS as a co morbidity of MNP was more
common in older age groups and in subjects who worked
for longer hours, which is suggestive of MNP being a pre-
dictor of TOS. It is possible that early detection and treat-
ment of MNP could prevent occurrence of TOS. Further
research is recommended to identify the root cause of
such co-morbidities.
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