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ABSTRACT

Objective: Computer overuse syndrome or repetitive strain injury is the most common problem among the people in all age groups. Several
studies have found the adverse effect of using computers for a long duration. In the modern tech-savvy world, usage of computers is something
unavoidable. The objective of this survey study is to find out the accumulative repetitive strain injury among the business process outsourcing
employees.

Methods: This study was conducted in different business process outsourcings in Noida, and a convenient sampling method was used to collect data
through Neck Pain Disability Index (NPDI) and disabilities of the arm, shoulder and hand (DASH) questionnaire. The study comprised of total 230
subjects.

Results: The mean and standard deviation (SD) of NPDI score was found to be 32.12 and 11.26, respectively, whereas the mean and SD for DASH
score was 24.34 and 7.44, respectively. The Chi-square value for NPDI and DASH was found to be 263.043 and 139.461. The study shows that upper
extremity pain is a common problem in employees working in the IT sector. The employees showed high rates of computer use-associated with upper
extremity musculoskeletal symptoms and symptom-related functional limitation.

Conclusion: The findings of the study suggest a need to begin to evaluate interventions and to reduce the risks of developing computer overuse
syndrome such as developing upper extremity symptoms, disability, and disorders among employees working in the IT sector who use computers
for more than 40 hrs/week. Intervention to reduce symptoms should include effective training in work rest patterns, good-working postures coupled
with availability of appropriate equipment.

Keywords: Repetitive strain injury, Computer overuse syndrome, Business process outsourcing, Neck pain disability index, Disabilities of the arm;
shoulder and hand.
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INTRODUCTION Inclusion criteria

1. Gender: Both male and female subjects participated

2. Using computer more than 40 hrs/week (approximately, 5-6 hrs/
day)

3. Communicating English and Hindi language.

In this tech-savvy era, computers are inevitable things. People who
perform intensive work are at risk of developing pain and musculoskeletal
disorders (MSDs) at the wrist, forearm, and neck [1]. The workplace risk
factors involve a number of hours per week a person makes use of the
computer, working in non-neutral body postures (e.g, looking up at the

. ) . . Exclusion criteria
computer monitor and reaching for mouse), gender, increasing age, etc.

1. Any history of any upper limb fracture

[2-4]. With the increasing use of the computers in daily life and for work v . Y y upp . . .

: . . 2. Any history of pathological disorder of upper limb
purposes, people are at the increased risk of developing MSDs. A survey .

. ) 3. Allregular exercise
conducted by the Harvard University reported that over half of the students . ; .

) . 4. Congenital anomalies deficiency
experienced symptoms of computer overuse and nearly 13% experienced .
. h 5. Uncooperative.

the syndrome on using computers for an hour or less [5,6]. The risk factors
involved that there were the use of computer for academic concentration Variables

purposes with students using computer for more than 20 hrs/week and of
course gender. Till date, no studies have been found to have been conducted
to find the prevalence of computer overuse syndrome for repetitive strain
injury among business process outsourcing (BPO) employees.

METHODS

1. Source of data: All subjects were recruited from different IT
companies in Noida

2. Method of collection of data: Study design and survey study

3. Sampling: Convenient sampling technique used in this study

4. Sample size: Disabilities of the arm, shoulder and hand (DASH) and
Neck Pain Disability Index (NPDI) questionnaire were distributed
to total to 250 employees

5. Distribution of data was based on the inclusion and exclusion criteria.

1. Dependent variables: Neck Disability Index, DASH
2. Dependentvariables: Age, gender using computer more than 40 hrs/
week.

Outcome measures
1. DASH
2. Neck Disability Index.

A total of 250 employees were selected from different IT companies in
Noida. Convenient sampling techniques were used in this study. The
entire employees attending on the day were provided with the DASH
and NPDI questionnaire and the consent form. Only those employees
were selected who were fit into the inclusion criteria by asking some
questions such as how long they work on computers, whether they
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have any pathological disorder of upper limb, whether they do exercise
regularly or not. NPDI questionnaire contained 10 questions about
neck pain such as pain intensity and how much their neck pain had
affected their ability to manage their everyday activities, i.e., personal
care reading, lifting, headache, work, concentration, driving, work,
sleep, and recreation. The instrument scored out of 45 (50) converted
to 100% and then divided into two. Two missed items should be
admissible. With three or more missing items, the administration
should be regarded as unacceptable.

The DASH questionnaire contained 30 questions that were designed
to measure the physical disability and symptoms in heterogeneous
population that included both males and females. At least, 27 out of 30
questions must be completed to be eligible to be included in the study.
250 questionnaires were distributed. Out of 250 questionnaires, 230
were included and 20 were excluded from the study. The score was
calculated according to the number of questions filled by the employees
and then converted into percentage.

The purpose of the questionnaire was to identify the employees in IT
sector who were suffering from upper extremity pain/disorder.

RESULTS

Statistics were performed using SPSS version 20. Result was calculated
with 0.05 level of accuracy.

DISCUSSION

Musculoskeletal upper extremity symptoms and complaints of shoulder,
neck and arms are common in the general population and computer
users in many industrialized countries [7,8]. In recent years, when it
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Fig. 1: Mean and standard deviation of Neck Pain Disability Index
and disabilities of the arm, shoulder and hand score for subjects
included in the study

Table 1: Chi-square test between NPDI and DASH score for
subjects included in the study

Variables N Chi-square value p value
NPDI versus DASH score 230 3375.648 <0.05

DASH: Disabilities of the arm, shoulder and hand, NPDI: Neck Pain Disability
Index

Table 2: Correlation between of NPDI and DASH score for
subjects included in the study

Variables N r value p value
NPDI versus DASH score 230 0.631 <0.05

DASH: Disabilities of the arm, shoulder and hand, NPDI: Neck Pain Disability
Index
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comes to computer-related office work, it has intensified in developed
countries and to overcome the shortage of workforce; these developed
countries outsource their work to underdeveloped or developing
countries as they get cheap labor there. The 2004 census revealed that
computer-related work in Germany constituted a large part of the daily
working routine for approximately 21 million people (59% of those
with paid work) [8]. The etiology of neck, shoulder and forearm/hands
complaints in computer workers is still not completely understood.
Several risk factors related to different physical exposures at work and
psychological conditions have been identified as potential causes for
neck, shoulder and forearm/hands complaint. These exposures can be
physical exposures related to static neck and arm postures, workplace
design, repetitive tasks [1,9] and also psychosocial factors related to

Table 3: Mean and SD of NDPI and DASH for the subjects
included in the study

Descriptive statistics

Variables N Minimum Maximum MeantSD

NPDI 230  20.00 62.00 32.1235+11.25918
DASH 230 9.15 47.10 24.3400+7.44057
Valid N 230

(listwise)

SD: Standard deviation, DASH: Disabilities of the arm, shoulder and hand,
NPDI: Neck Pain Disability Index

Test statistics

Variables NPDI
Chi-square 263.043°
df 27
Asymptotic significance 0.000

20 cells (0.0%) have expected frequencies<5. The minimum expected cell
frequency is 8.2. NPDI: Neck Pain Disability Index

Test statistics

Variables DASH
Chi-square 139.461°
df 112
Asymptotic significance 040

2113 cells (100.0%) have expected frequencies<5. The minimum expected cell
frequency is 2.0. DASH: DASH: Disabilities of the arm, shoulder and hand

Table 4: Frequency distribution of NPDI

Row labels Count of NPDI Percentage
20-30 120 52.17
30-40 46 20

40-50 40 17.39
50-60 21 9.13

60-70 3 1.3

Grand total 230

NPDI: Neck Pain Disability Index

Table 5: Frequency distribution for DASH score

Row labels Count of DASH Percentage
<0 or (blank)

0-10 1 0.44

10-20 54 23.47
20-30 126 54.78

30-40 38 16.52

40-50 11 478

Grand total 230

DASH: Disabilities of the arm, shoulder and hand
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Fig. 2: Frequency distribution of Neck Pain Disability Index
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Fig. 3: Frequency distribution of Neck Pain Disability Index

job characteristics, having little influence on one’s work situation,
high quantitative job demands and limited support from coworkers or
supervisors [10,11]. Fewer studies have been found to have investigated
the interaction between ergonomic/psychical and psychosocial factors,
for instance, the concept of work style [12,13].

Furthermore, individual factors (e.g., previous symptoms and age)
have also been discussed in the literature as potential risk factors
for complaints. Hence, an etiological model explaining shoulder and
neck and forearm complaints should consist of both psychosocial and
physical factors at work [14]. Monitor software then directly measures
computer input device activities (pointing device and keyboard
activities). Computer usage monitor software is an unobtrusive and
accurate exposure assessment tool [15] and it does not require the
high cost or work associated with traditional direct measurement
methods [16]. Furthermore, with the longitudinal and continuous
data collected by computer usage monitor software, exposure within
short windows can be accurately calculated to examine the short-
term dose-response relation between computer usage and MSDs. In
addition to computer usage duration, gender has also been associated
with MSD prevalence, e.g., computer-related upper extremity MSDs
is more prevalent among females [1,5,17]. While gender differences
could diminish when physical exposures are controlled [17], laboratory
studies consistently demonstrate gender differences in physical
exposure to posture and force load [18-22]. Exposure duration of
computer usage can be objectively quantified by computer usage.

The study was aimed at finding the prevalence of computer overuse
syndrome among BPO employees. This study comprised of 230
subjects, who were recruited for the survey. The first study investigated
the prevalence of computer overuse syndrome among BPO employees
in Noida city. The diagnosis was made by NPDI and DASH questionnaire.
The reliability of the DASH was excellent with intraclass correlation
coefficient of 0.97. The test-retest reliability was moderate for the NPDI
with intraclass correlation coefficient of 0.68 (Tables 1 and 2).
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Fig. 4: Frequency distribution for disabilities of the arm, shoulder
and hand score
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Fig. 5: Frequency distribution for disabilities of the arm, shoulder
and hand score

The increased usage of computer screen, keyboard and mouse in the
recent years has resulted in increased prevalence of upper extremity
pain. Poor workstation design, continuous computer usage for more
than 55-60 hrs/week (approximately 7-8 hrs/day) as per their
workplace demand has been associated with an increased risk of
developing symptoms related to MSDs.

This study comprised 230 employees of IT companies with a response
rate of 95%. The mean value of the NPDI has been found to be 32.12
and the SD value to be 11.26 (Table 3 and Fig. 1). The mean value and
standard deviation (SD) of DASH have been found to be 24.34 and 7.44,
respectively.

The number of frequency distribution has been highest in the range 20-
30 for NPDI followed by 30-40, 40-50, and 50-60 (Table 4, Figs. 2 and 3).
This shows that nearly 52.17% of employees of the IT sector were
found to have computer overuse syndrome or repetitive strain injury.
The frequency distribution for DASH has been found to be highest in the
range of 20-30, followed by10-20, 30-40 and 40-50. This shows 54.78%
of employees in IT sector have been found to have computer overuse
syndrome (Table 5, Figs. 4 and 5).

This study was conducted for employees in IT sector who have
prolonged working hours on the computer. The number of hours these
employees have to work is fixed, but they can also work extra time to
boost their salary and incentives. The finding of an increased risk for
female gender is observed among computer users in the workplace and
even among the students. A study conducted by the Harvard University
too has reported the risk among students who used computer for
long hours as per the demand of their course work and to excel in this
competitive era.
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CONCLUSION

This study concludes that the employees showed high rates of
computer-use associated upper extremity musculoskeletal symptoms
and symptom-related functional limitation.
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