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Abstract. The exponential growth of the information technology (IT) industry in India has been accompanied with a substan-
tial increase in the reporting of work-related musculoskeletal disorders (WMSDs). The purpose of the current study was to
identify and assess the contributions of prevalent psychosocial factors on perceived WMSD outcomes among IT professionals
from India. About 77 IT professionals from India completed a survey set consisting of 26 question items from the Job Content
Questionnaire and 3 separate question items pertaining to WMSD outcomes (pain/discomfort and psychological stress scores).
The findings suggest prevalence of existing pain (shoulder/neck and low back) in more than one-fourth of the respondents.
Additionally two-thirds of the respondents had never had any ergonomics awareness training. Co-worker support and psycho-
logical work demands were found to be the strongest contributors of psychosocial risk factors towards pain/discomfort and
psychological stress outcomes. Findings from this study highlight the influence of certain psychosocial traits of the Indian IT
workplace on perceived WMSD outcomes. There is a need to develop and implement intervention strategies to address these

factors that may help lower the risk of work-related musculoskeletal pain.
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1. Introduction

The exponential growth of the information tech-
nology (IT) industry in India has been accompanied
with a substantial increase in the reporting of work-
related musculoskeletal disorders (WMSDs). About
76% of computer professionals in India reported
musculoskeletal pain and discomfort in various epi-
demiological studies [3, 24, 26]. In a recent study by
Sharan et al. [23], 70% of computer professional re-
ported pain and discomfort during and shortly after
completing work with computer along with numb-
ness/tingling sensation and loss of hand strength.
These studies support the theory that WMSDs have a
multifactorial etiology, with physical work demands,
psychosocial risk factors, and individual differences
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contributing significantly to the cause of the disorder
[31].

The pathophysiology of WMSDs due to physical
risk factors, such as static work and awkward post-
ures, has been investigated among Indian IT profes-
sionals [26]. However, the contributing effects of
work-related psychosocial risk factors (that are pre-
valent in the IT industry in India) towards WMSD
development remain unclear. Work-related psy-
chosocial factors, often referred as work organiza-
tional factors, are defined as perceptions or belief of
workers about the way their work environment is
organized [6, 12, 27, 30]. Psychosocial factors, that
are associated with job and organizational environ-
ment (e.g., intensified workload, social support),
have shown to influence biomechanical demands and
result in adverse muscular and cardiovascular load
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[17, 21]. However, only a few studies have reported
associations between psychosocial factors prevalent
in Indian work culture to musculoskeletal discomfort
[4, 23]. Furthermore, limited information is available
that demonstrates direct association of WMSD out-
comes due to psychosocial factors specifically among
the Indian IT professionals.

Various questionnaires have been developed to
evaluate and quantify psychosocial factors within
specific occupations. For example, the Workstyle
questionnaire quantifies worker’s behavioral, physio-
logical, and cognitive responses to a perceived high
level of workload [9]. Several other questionnaires
have been developed to assess workload, such as the
NASA Task Load Index (NASA TLX) [11] and the
Subjective ~ Workload  Assessment  Technique
(SWAT) questionnaires [22].  Specifically, the
SWAT questionnaire consists of three dimensions,
time load, mental effort, and psychological stress,
which indicate the level of time pressure, mental
workload, and stress associated with a given task. In
order to evaluate musculoskeletal disorders, separate
scales, such as the Borg CR10 scale, have been used
to quantify pain/discomfort in localized joints or
muscle sites [S]. Perceived pain or discomfort have
been associated with increased prevalence of muscu-
loskeletal disorders, and are thus often considered as
perceived WMSD outcomes [7].

The Job Content Questionnaire (JCQ) focuses on
quantifying the perception of psychosocial environ-
ment [14]. This questionnaire was developed from
the need to identify work-related risk factors based
on the job demand-control (job strain) model, devel-
oped by Karasek [13]. According to this model, high
job demands, lower decision latitude, and low social
support at work place workers at higher work stress
(i.e., deteriorating psychological well-being) and
increased risk of cardiovascular diseases. The JCQ
consists of 49 items distributed across several scales:
skill discretion, decision authority, psychological
work demands, physical exertion, social support, and
co-worker support. The JCQ scales has been pre-
viously employed to draw associations of psychoso-
cial factors to cardiovascular diseases and WMSDs
[1, 28], and have shown good internal reliability
(Cronbach’s oo > 0.70) for most scales [15].

The JCQ has been internationally used to assess
psychosocial job characteristics in different occupa-
tions [14]. However, only one study has employed
the JCQ to assess psychosocial strains among Indian
foundry shop floor workers [19]. The increasing fo-
cus on the development and expansion of the IT in-

dustry in India initiates a need for the JCQ to be em-
ployed to assess psychosocial strain on this working
sector. The purpose of the current study was to iden-
tify and assess the contributions of prevalent psy-
chosocial factors on perceived WMSD outcomes
among IT professionals from India. The study em-
ployed the Job Content Questionnaire to identify
psychosocial risk factors prevalent in IT profession-
als in India, and to quantify associations between
these psychosocial risk factors and WMSD out-
comes.

2. Methods

The data presented in this study were extracted
from various IT professional in Bangalore, India who
responded to a survey sent via email. An online sur-
vey set was distributed among 200 IT professionals;
77 complete responses were obtained. The survey set
contained questions from the JCQ, the SWAT ques-
tionnaire, and pain/discomfort scales.

2.1. Measures

Perceptions of the psychosocial environment were
obtained used six scales of the JCQ, namely skill
discretion (six items), decision authority (three
items), psychological work demands (eight items),
physical exertion (one item), supervisor support (four
items), and co-worker support (four items). The JCQ
has been successfully tested among different natio-
nalities and between several occupations [14] and
was thus believed to provide good internal reliability
for the various scales in the target population. Scor-
ing of these scales were conducted using instructions
provided in the JCQ User’s Guide [13]. Demograph-
ic data were also obtained from the respondents,
which included age, gender, duration of computer use,
amount and duration of breaks, and desktop/laptop
user.

2.2. WMSD outcomes

The psychological stress scale from the SWAT
questionnaire was employed to assess work stress
(anchors ranging from 0 = “little confusion, risk, fru-
stration, or anxiety exists and can be easily accom-
modated”, to 20 = “high to very intense stress due to
confusion, frustration, or anxiety, with high to ex-
treme determination and self-control required”), and
pain/discomfort scales (measured using a 10-point
scale ranging from 0 = “no pain/discomfort” to 10 =
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“extremely strong pain/discomfort”) were employed
to measure pain/discomfort in different body regions
(hand/wrist, neck/shoulder, and upper/lower back)
during and after work.

2.3. Data analysis

Prevalence of psychosocial risk factors, pain, and
discomfort for the entire sample were determined
using descriptive statistics. To analyze the relation-
ship between demographic variables, psychosocial
risk factors, and WMSD outcomes (i.e., pain and
discomfort ratings), a non-parametric correlation
analysis was performed between these items. Using
step-wise regression, predictors of these WMSD out-
comes were determined. Relevant non- parametric
tests were employed wherever necessary. All statis-
tical tests were considered significant when p<0.05.

3. Results
3.1. Demographic data

The average age of participants was 27.1 +4.3
years. Of the respondents, 66% were males. The av-
erage daily work hours was 8.57 +2.2 hours; 42%
respondents used laptops and 25% respondents used
desktops for their daily work activities. A majority
(70%) of the respondents indicated that they took
about 1-3 breaks daily, and 70% indicated that the
cumulative duration of breaks per day (excluding
lunch break) was from 0-30 minutes. 43% respon-
dents reported minimal or no exercise, and only 5%
respondents exercised almost daily. Of the 77 res-
pondents, only 14% received any formal ergonomics
training at their workplace. About 23-36% of the
respondents used chairs that they felt were “ergo-
nomically” comfortable or arm rest/supports that
were at comfortable height. Furthermore, only about
7-10% respondents used additional wrist support for
keyboard or mouse pad or any special ergonomic
keyboards, such as the split keyboard.

About 29% respondents indicated that they were
suffering from previous health issues; specifically
back pain (n = 14) and shoulder/neck pain (n = 5).
Mean pain/discomfort and psychological stress
scores indicated by respondents for various body
parts “during” and “after” work are illustrated in Fig-
ure 1.

Table 1

Demographic data

Variables N %
Gender
Male 51 66.2
Female 26 33.1
Technology used
Laptop 32 41.6
Desktop 19 24.7
Both 25 32.5
Duration of breaks
0 — 30 minutes 56 72.7
30 — 60 minutes 14 18.2
1 —2 hours 5 6.5
> 2 hours 1 1.3
Weekly exercise
Not at all 33 429
Once a week 10 13
Twice a week 12 15.6
3 - 4 times a week 16 20.8
Almost everyday 4 52
Existing health problem
Yes 22 28.6
No 46 59.7
Don’t know 6 7.8
Ergonomicstraining
Yes 11 14.3
No 59 76.6
Don’t know 3 3.9
LU
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Fig 1. Mean pain/discomfort and psychological stress scores dur-
ing and after work

3.2. Associations between WMSD outcomes and
demographic variables

Non-parametric correlation analyses (Table 2) re-
vealed that gender was significantly correlated with
work stress (r =0.292, p = 0.013) and existing health
problems was significantly associated with increased
pain/discomfort score during work for neck/shoulder
(r=-0.216, p = 0.038). A paired-t test revealed that
females reported higher perceptions of work stress
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compared to males (p = 0.009). No other demo-
graphic variable was significantly associated with
pain and stress scores.

3.3. Associations between WMSD outcomes and JCQ
categories

In general, all categories of the JCQ (except deci-
sion authority) were significantly correlated to work
stress score (Table 2). Increased psychological de-
mands and physical exertions were associated with
increased perception of work stress (psychological
demand: r=0.368, p < 0.0001; physical exertion:
r=0.284, p =0.005). Higher work stress was also
associated with lower skill discretion (r=-0.279,
p=0.006) at work and limited supervisor support
(r=-0.224, p=0.031).

Pain/discomfort scores (during and after work) of
the three different body parts were significantly cor-
related to three JCQ categories, namely, physical
exertion, supervisor support, and co-worker support
(Table 2). Increased physical exertion, and limited
support from co-workers and supervisor were asso-
ciated with higher pain/discomfort scores during and

Table 2
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after work for all body parts
neck/shoulder, and upper/lower back).

(hands/wrist,

3.4. Predictors of WMSD outcomes

In order to better explore the relationship between
work and environment factors and WMSD outcomes,
a step-wise multiple regression analysis was per-
formed. Demographic variables (such as gender, age,
daily work hours, number/duration of breaks, and
existing health problems) and the six JCQ categories
were used to predict pain/discomfort and work stress
scores. Results are presented in Table 3. In general,
the most important predictor of WMSD outcomes
was co-worker support. Decision authority and psy-
chosocial demands were also found to be important
predictors of pain/discomfort scores during work and
work stress. Demographic variables (gender, age,
frequency of breaks, and existing health problems)
were found to be significant predictors of
pain/discomfort scores after work. Finally, almost all
JCQ categories were found to be strong predictors of
work stress. It is of interest to note that supervisor
support was not found to be a significant predictor
for most pan/discomfort scores and work stress.

Correlations between demographic and JCQ categories and WMSD outcomes

At Work After Work

Hand/ Neck/ Upper/ Low- Hand/ Neck/ Upper/ Low- Stress

Wrist Shoulder er Back Wrist Shoulder er Back
Gender Tau-b 0.128 0.132 0.084 0.15 0.15 0.099 292%*

p-value 0.24 0.219 0.431 0.174 0.166 0.364 0.013

Health Tau-b -0.117 -216* -0.191 -0.11 -0.182 -0.147 -0.141
problem p-value 0.265 0.038 0.065 0.301 0.082 0.16 0.213
Psychological Tau-b -0.12 -0.125 0.032 -0.04 -0.076 0.017 .368%*
Demand p-value 0.188 0.167 0.72 0.664 0.407 0.852 0.0001
Skill Tau-b 0.111 0.002 -0.097 0.036 0.016 -0.011 - 279%*
Discretion p-value 0.233 0.982 0.292 0.705 0.861 0.905 0.006
Decision Tau-b 0.061 -0.044 -0.051 0.057 -0.011 0.028 -0.042
Authority p-value 0.525 0.641 0.589 0.559 0.909 0.771 0.656
Physical Tau-b 256* 273%* 311%* .260* .309%* 284%* 284%*
Exertion p-value 0.011 0.006 0.002 0.011 0.002 0.005 0.005
Co-worker Tau-b A41%* 258%* 245%* 425%* 276%* .305%* .208*
Support p-value 0.0001 0.006 0.008 0.0001 0.003 0.001 0.027
Supervisor Tau-b .328%* 220% 207* 273%* .202% 0.116 -.224%
Support p-value 0.001 0.016 0.029 0.005 0.035 0.228 0.031

**_Correlation is significant at the 0.01 level, *. Correlation is significant at the 0.05 level
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Table 3
Multiple regression analyses
At Work (Beta-values) After Work (Beta-values)
Upper/ Stress
Hand/ Neck/ Upper/ Low- Hand/ Neck/ Lower (Beta-
Wrist Shoulder er Back Wrist Shoulder Back values)
Gender 1.976
Age 0.261
Number of breaks 0.512
Duration of breaks 1.507
Health problems -1.203 -0.951
Psychological 0113 0.046
demands
Skill Discretion -0.162
Decision Authority -0.108 -0.123 -0.033
Physical Exertion 0.772
Co-worker Support 0.301 0.344 0.364 0.256 0.216 0.467 0.214
Supervisor Support -0.232
F-ratio 25.288 11.887 12.466 18.057 9.912 9.721 8.938
p-value <0.0001 <0.0001 <0.0001 <0.0001 0.002 <0.0001 <0.0001
R Square 0.283 0.274 0.315 0.220 0.313 0.276 0.370

4. Discussion

The purpose of the study was to identify and assess
the contributions of prevalent psychosocial factors on
perceived WMSD outcomes among IT professionals
from India. The findings suggest prevalence of exist-
ing pain (shoulder/neck and low back) in more than
one-fourth of the respondents. Of all the scales of
JCQ, co-worker support was the strongest (and most
consistent) predictor of pain/discomfort scores and
psychological stress.  Psychological stress was
strongly correlated to all JCQ scales (except decision
authority). The results suggest a greater association
between psychosocial risk factors and WMSD out-
comes than physical demands. Thus, it is important
to include multiple dimensions of demand (i.e., phys-
ical, organizational, psychological) when assessing
worker health and well being in different occupa-
tions.

To date, this is one of the few studies that em-
ployed the JCQ to assess psychosocial strains in an
Indian population. Mohan et al. [19] reported a great-
er influence of hazardous working conditions and
limited decision making authority on work strain in
Indian foundry shop floor workers. The difference in
the work demands (both physical and psychosocial)
between the occupational settings in their study to the
current study is argued to drive differences between
the outcomes. The information technology work cul-

ture is a representation of modern office, with a
greater influence of the American work culture cha-
racterizing the IT culture. It is not surprising, as the
IT companies prevalent in India are international
branches of the American counterparts.

One of the major predictors of WMSD outcomes
obtained in this study was limited co-worker support.
Work support has been shown to moderate the effects
of stress [10] and result in enhanced performance at
work [20]. A recent study by Surana et al. [25] dem-
onstrated an inverse relationship between social sup-
port and job burnout among call center workers in
India. Unlike this study, the current study did not
observe a strong relationship between supervisor
support and psychological stress. It may be possible
that the respondents were reluctant to answer the
question items related to supervisor support.

Lack of decision authority and skill discretion and
increased psychological demands were found to in-
fluence pain/discomfort and psychological stress
scores. These findings are consistent with previous
studies where workers were constrained at their jobs
with respect to making decisions or learning new
things [19]. Furthermore, increased psychological
demands can result in gradual strain leading to mus-
culoskeletal symptoms and pain [18]. Psychosocial
risk factors can influence musculoskeletal pain by: 1)
varying biomechanical demands associated with the
job, 2) increasing awareness of pain symptoms, or 3)
adversely affecting physiological attempts at recov-
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ery. These mechanisms may be potentially explained
by physiological pathways such as increased muscle
tension [17], altered joint kinematics [8], interference
with blood flow and energy metabolism [29], and
changes in blood catecholamine levels [16].

Of most of the demographic variables, only gender
and existing health problems were correlated to
pain/discomfort and psychological stress scores.
However, it is of interest to note that about two-thirds
of the respondents had never had any ergonomics
awareness training. This can be explained, in parts,
to the lack of existing work-related health standards
in India (specifically for modern office). Additionally,
respondents indicated that they worked about 9 hours
daily, with a maximum of 30 minutes breaks in be-
tween. Moreover, the frequency of these breaks
ranged from 1-3 breaks daily. Existing research find-
ings suggest that frequent small breaks are more
beneficial in relieving localized muscular fatigue
when compared to infrequent longer breaks [2]. In-
terventions such as these should thus be incorporated
to relieve any pain/discomfort during work, and
greater emphasis should be placed on conducting
organization-wide ergonomics training.

One of the limitations of this study is the low sam-
ple size. However, this was a first attempt at employ-
ing the JCQ to the IT industry among Indian profes-
sionals. Results from this pilot is expected to fuel a
larger study design, which will focus on deriving
subjective and physiological correlates of work stress
among IT professionals in India. In conclusion, find-
ings from this study highlight the influence of certain
psychosocial traits of the Indian IT workplace on
WMSD outcomes. Intervention strategies can be
designed and implemented to address these factors
that may help lower the risk of work-related muscu-
loskeletal pain.
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