
Reducing Symptoms of Carpal Tunnel Syndrome
in Software Professionals

Namrata Ar ora Charpe* and Vandana Kaushik**

*Resource Management, Banasthali University, Banasthali, Rajasthan, India
Telephone: +91-01438-228503, Mobile: +919929063974,

E-mail: namrata_arora9@yahoo.com
**FRM, MPUAT, Udaipur, Rajasthan, India

KEYWORDS CTS. Hand-Arm Vibration. Fitness Program. Repetitive Strain Injuries. Static Posture

ABSTRACT Computer work requires a certain posture which poses a considerable amount of strain on the worker’s body.
Repeated andforceful motions of the fingers, holding arms in static positions, and keeping hands in uncomfortable positions
lead to the symptoms of Carpal Tunnel Syndrome (CTS). The symptoms get the leverage when enough rest is not taken
throughout the workday. The symptoms of CTS get even worse in the night leading to disturbed sleep and discomfort. If not
attended in time, the symptoms may increase and the movement of the hand gets restricted. The objectives of the study were to
analyze the pain symptoms in fingers and wrists in software professionals and design a fitness program as an intervention to
reduce pain. The findings of the study reveal that the symptoms of carpal tunnel syndrome reduce if regular stretching of wrists
and fingers is done.

INTRODUCTION

Carpal Tunnel Syndrome is a common mus-
culoskeletal disorder in workers in computer
workstations which is a consequence of pres-
sure on the median nerve due to prolonged static
work. The nature of computer work is such that
it requires awkward and constrained postures
which result in musculoskeletal stress on dif-
ferent body regions of seated workers. Repeti-
tive motions from typing and working with
mouse can lead to discomfort and pain in fore-
arms, wrists and fingers. CTS can occur at any
age. Most of the workers who suffer from CTS
are between the ages of 20 and 40 years. The
symptoms often first appear as painful tingling
in the thumb, index and ring fingers in one or
both hands during the night, fingers become
swollen and then reduced ability to squeeze
things follow. Initially the symptoms do not re-
main persistent and usually are affected by ex-
cessive use of the hand although there may be
no symptoms when the hand is at rest. In ex-
treme conditions it may lead to bone fractures
and arthritis of the wrist. Occupational expo-
sure to excess vibration, increased hand force
and repetition increase the risk of developing
CTS. Workplace strategies to avoid overexpo-
sure to these risk factors should be implemented.
The study intended to analyze the incidence of
CTS in software professionals and developing
an intervention to reduce the symptoms of CTS.

Literatur e Review

Studies suggest that CTS is most often seen
among those whose work involves repetitive
movement of the hands. Roquelaure et al. (1997)
reported occupational factors such as length of
the shortest elementary operation <10 s; lack of
change in tasks; lack of breaks for >15% of the
day and lack of job rotation to be associated with
the incidence of CTS. Kohler (1994) concluded
that a typical RSI patient first becomes aware
of odd sensations or pain in hands and wrists at
night not during the day at work. By this time,
pain is noticeably present throughout the day;
so much damage may have occurred that the
worker never completely recovers. And, as if the
unpredictable and intractable nature of RSIs
isn’t bad enough, these conditions may get worse
when assessment and treatment are delayed.
Garfinkel et al. (1998) developed a yoga based
regimen for carpal tunnel syndrome patients and
found out that it was effective than wrist splint-
ing or no treatment in relieving some symptoms
and signs of CTS.

The results of stress on the wrists can be tin-
gling, numbness and eventually disabling pain.
CTS is the most common and costly cumulative
trauma disorder and accounts for 1/3 of the
cases. Half of all of the workers afflicted by the
problem lose many days from the workplace
(Stafford; www.ctsplace.com).  There is a posi-
tive association between exposure to a combi-
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nation of risk factors (for example, force and
repetition, force and posture) and CTS. Expo-
sure to such factors increases the risk of CTS
(www.cdc.gov).

Seradge (1996) designed an on-the-job exer-
cise program and reported that two out of three
patients with mild to moderate carpal tunnel
symptoms were able to avoid surgery by using
the exercises.

MATERIAL  AND METHODS

Study Location: A survey was conducted in
a number of software companies in Jaipur,
Rajasthan, to  get an insight into the incidence
of CTS among software professionals. The fit-
ness program was implemented in selected soft-
ware development companies in Jaipur viz.
Decurtis Software Solutions (p) Limited, and
Intecons Computers (p) Limited.

Selection of Study Population: The respon-
dents were software development professionals.
Sixty male subjects (30 in the control group,
and 30 in the experimental group) were chosen
for the study. Subjects were in the age group of
25–35 years, and had at least one-year experi-
ence in a similar kind of work. Information re-
garding age, work experience, vision acuity,
workstation compatibility, and working tech-
nique was gathered.

Pre test Data Collection: The body map tech-
nique was used to collect data  regarding inten-
sity of perceived pain in wrists and fingers. The
respondents were supposed to mark the point in
the body map where they felt the pain and indi-
cate the intensity of pain on a 5 point scale of
very mild, mild, moderate, severe and unbear-
ably severe.

Designing an on-the-Job Fitness Program:
A set of exercises and stretches for wrists and
fingers that could be done at work was designed
on the basis of literature available on the sub-
ject.  The fitness program comprised stretches
and exercises each lasting 10–20 seconds. The
fitness program was evaluated on its appropri-
ateness by a panel of 21 experts from the fields
of physiotherapy, physical education and ortho-
paedic doctors. The fitness program was modi-
fied as per the suggestions of the experts. The
fitness program was designed with various
stretches involving tightening and relaxing of
wrists, fists and fingers.

Implementation of the on-the-Job Fitness
Program: The experimental group of 30 sub-
jects was exposed to the fitness program for a
period of three months while the control group
was not offered any training. A session of about
30 minutes per work day was planned for the
experimental group for three months in which
the subjects performed the exercises under the
supervision of the expert. The session was sched-
uled every work day after four hours of work.
Studies suggest that regular exercises have posi-
tive impact on the muscles in helping the
muscles to regain their potential. The fitness
program comprised a number of stretches of the
hands, some with a bottle or a ball in the hand
and some without any prop.

Post test Data Collection: After three
months, the data regarding intensity of pain was
collected again using the body map technique
on a 5 point scale.

FINDINGS OF THE STUDY

Pain Symptoms in Wrists and Fingers

Wrists: Data in Table 1 reveals that a con-
siderable number of respondents (73.33%) ex-
perienced pain of moderate intensity in wrists
whereas 16.67% respondents reported mild pain
in the wrists and remaining 10% respondents
felt severe pain in wrists. Injuries to the wrist
for VDT workers are the commonest of all as
the wrists have to bear continuous pressure while
working with mouse or keyboarding.  The work
risk factors have a positive relationship with
neck and upper limb musculoskeletal disorders
with combinations of repetition, force and pos-
tural work factors for elbow musculoskeletal
disorders and hand/wrist tendinitis (NIOSH
1997).

Fingers: Fingers and forearm muscles are
used with a lot of force when keying, mousing
and handling files or books. A computer work-
station is a hub of such activities which are sup-
posed to induce pain the fingers, wrists and
hands. It is stated in Table 1 that 53.33% re-
spondents reported mild pain in fingers while
remaining 46.67% respondents reported mod-
erate pain in fingers. Studies suggest that per-
ceived increased workload demands are posi-
tively associated with hand-wrist symptoms.
The symptoms of CTS appear as pain, tingling
or numbness in the thumb, index, middle or ring
fingers or tingling in the entire hand.
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Table 1: Percentage and frequency distribution of
respondents by intensity of perceived pain in wrists and
fingers

Body Part Intensity of pain

Very Mild Moderate Severe Un-
mild bear-

ably
severe

Wrist n(%) Nil 10(16.67) 44(73.33) 06(10) Nil
Fingersn(%) Nil 32(53.33) 28(46.67) Nil Nil

Impact of Fitness Program

Wrists: The computer work demands have
always been associated with hand-wrist symp-
toms. Table 2 summarises the statistical details
of the pain symptoms in wrists. The statistical
summary shows that the mean of the scores for
pain in wrist reduced from 1.7 to 1.4 after the
implementation of the fitness program. The CV
does not indicate a considerable difference in
the data of pre test and post test.

Table 2: Statistical summary of pain symptoms in wrist
of experimental group (n=30)

Range Mean S.E. S.D. C.V.%

PrT
exp

1-3 1.7 0.11 0.6 35.29
PT

exp
1-2 1.4 0.09 0.5 35.71

PrT exp - Pre test data for experimental group
PT exp – Post test data for experimental group

Table 3 shows that there is a significant dif-
ference between the scores of the pre test and
post test of the experimental group which indi-
cates that the fitness program helped to bring
about a considerable decrease in the pain symp-
toms of the respondents in wrist. The t value of
post test of experimental group and control
group also reveals a significant difference in the
pain symptoms. Hansford (1986) reported re-
ductions in wrist disorders as CTS with the in-
troduction of on-the-job exercise programs..

Table 3: Paired t test before and after training for  pain
symptoms in wrist (n=30)

Mean difference t 
cal

PrT 
exp

 vs PT 
exp

0.4 2.48**
PT 

exp
 vs PT 

con
0.6 4.87**

**Significant at 1%
PT con- Post test data for control group

Fingers: It is evident from Table 4 that the
mean of the scores of pain symptoms in fingers

of the experimental group reduced as a result of
the fitness program.  Also, there has been no
difference in C.V. which is 33.33% in both pre
and post test data of the experimental group.

Table 4: Statistical summary of pain symptoms in fingers
of experimental group (n=30)

Range Mean S.E. S.D. C.V.%

PrT 
exp

1-2 1.5 0.09 0.5 33.33
PT 

exp
1-2 1.2 0.07 0.4 33.33

In Table 5, the t value indicates a significant
difference between the scores of pre test and post
test for experimental group at 1% significance
level, which indicates that the fitness program
led to decrease in the pain symptoms in fingers
after three months of training. The t value for
post test of the experimental group and that of
the control group is found to provide a strong
evidence of reduction of pain symptoms in fin-
gers.

Table 5: Paired t test before and after training for  pain
symptoms in fingers (n=30)

Mean difference t 
cal

PrT 
exp

 vs PT 
exp

0.3 3.01**
PT 

exp
 vs PT 

con
0.5 4.78**

**Significant at 1%

You et al. (2004) suggested that work related
CTS is associated with use of high pinch grip
and very high repetitive motions at work. It is
not always important that work conditions are
the only cause of CTS. Nathan et al. (1992) con-
firmed the relationship between CTS, slower
nerve conduction, and age and the non-related-
ness of occupational factors, which led to the
conclusion that the health of the median nerve
is linked to the rest of the body and the median
neuropathy is closely related to lifestyle and only
peripherally to work activities. CTS is associ-
ated with forceful and repetitive work alone or
in combination with other factors. CTS is a non-
specific health outcome but needs to be given
attention to sustain work efficiency.

Studies suggest that on-the-job fitness pro-
grams lead to decline in pain symptoms. Such
interventions are considered to be helpful in
reducing the exposure to potential workplace
risk factors and developments of MSDs (Smith
et al. 1999).
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CONCLUSION

A highly efficient workforce is the need of
the day. Work related MSDs have been a major
cause of decline in performance, increased ab-
senteeism and lower efficiency at work. CTS has
been one of the major MSDs at computer work-
places due to continuous exposure of hand to
repetitive forceful task. The findings of the study
reveal that CTS can be prevented by on-the-job
stretching of wrists and fingers at regular inter-
vals. As the pain symptoms reduce, the workers
can be expected to perform better as the hin-
drances like pain and fatigue at work are re-
duced and the effort in the work is minimized.
The approach expands the value of fitness pro-
grams to improve health-and the value of pro-
grams to improve health and reduce lifestyle
risks to health by quantifying their combined
effect on medical costs, absences, work perfor-
mance and turnover. The employers are sug-
gested to provide their employees such wellness
programs in order to get a healthier and effi-
cient workforce.
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