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Abstract
Objective of this study is to assess risk of musculoskeletal disorder IN handloom weavers of Durrie unit.
Eighty male handloom weavers were selected from durrie units of Sujatganj and Rail Bazar of Kanpur
Nagar. Risk of musculoskeletal disorder was assessed by using REBA and QEC tool. To evaluate working
posture by using REBA the working postures were captured by still photography and for Quick exposure
checklist observer’s and worker’s assessment was taken on postural problems related to work in different
body parts i.e. Back, Neck, Shoulder/arm and Hand/wrist. Data reveals that mean REBA score is 11 which
indicate very high level of risk and mean QEC score for neck, back and wrist/hand was 17, 31 and 43
respectively was in very high risk category and shoulder/arm with mean score 37 in high risk category.
REBA reported 56.25 percent weavers were at high risk level and 43.75 percent at very high risk level.
QEC also report 61.25 percent weavers at high and 38.75 percent at very high risk category.
Keywords: Durrie unit, risk assessment, handloom weavers, REBA, QEC

1. Introduction
The handloom sector is the second largest employer in India, providing employment to about 65
lakh people. The sector represents the continuity of the age-old Indian heritage of hand weaving
and reflects the socio-cultural tradition of the weaving communities. Carpet weaving is one of
the most tedious professions, requiring long hours of static work and can be a high-risk
occupation for developing MSDs as awkward posture, repetitive movements and contact stress
are common (Choobineh et al., 2004) [2]. The postures adopted by the workers in their working
place depends upon the type of work, the design of work place, personal characteristics, the tools
required to perform the particular work and also the duration and frequency of the work cycle.
At work the weavers sometimes have to assume postures without giving consideration to their
individual capability and limitations, which results in stress and trauma the workers experience.
This eventually leads to a decline in productivity and quality of work. Poor posture results from
certain muscles tightening up or shortening while others lengthen and become weak which often
occurs as a result of one's daily activities. There are different factors which can impact on posture
and they include occupational activities and biomechanical factors such as force and repetition.
Risk factors for poor posture also include psychosocial factors such as job stress and strain.
Workers who have higher job stress are more likely to develop neck and shoulder symptoms. In
a study on carpet mending operation working conditions were very poor and awkward working
postures were very common. They reported high rate of musculoskeletal problems in knees,
back and shoulders of the carpet menders. Alireza Choobineh et.al (2004) [2] reported that Carpet
weavers suffer from musculoskeletal problems mainly attributed to poor working postures. Their
posture is mostly constrained by the design of workstations. Choobineh A. et.al (2007) [4]
reported that long hours of static work with awkward posture at traditionally designed looms
can cause high prevalence of musculoskeletal disorders (MSDs) among carpet weavers. Carpet
industry occupies a pivotal position in the economic dynamism of various countries. The
weavers in the carpet industry suffer from various types of health risk factors. The risk in the
carpet industry is higher and the ability to control it is lower. The majority of the problems are
due to poor ergonomics and work station design and long hours of static working condition in
the carpet industry Khursheed Ahmad Wani and Y.K. Jaiswal (2011) [6]. Handloom weaving in
India is an inherited art where weavers learn to weave from their ancestors and thus this craft is
practiced widely in rural areas and is providing employment to a wide section of rural artisans.
Despite of the fact that Indian handlooms have made a distinct place in globalised world, this
sector has not attained proper awareness as far as weaving related health problems and perils
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are concerned. Several health hazards are associated with
weaving and related activities which along with causing stress
and strain to weavers pose certain health related risk factors to
them Alka Goel & Isha Tyagi (2012) [3].
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2. Material and Method
The present study was carried out to determine the postural
stress among handloom weavers in durrie unit. Eighty male
weavers engaged in durrie weaving were selected randomly
from Sujatganj and Rail Bazar of Kanpur Nagar District.
Posture for risk of work related musculoskeletal disorder
among handloom weavers in Durrie unit was assessed by using
REBA Scale developed by Hignett and McAtamney (2000) [5]
and risk was assessed by using Quick Exposure Checklist (LI,
G. and Buckle, P. (1998) [7].
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Procedure to assess REBA Scale
1. Consider critical task of a job.
2. For each task, assess the posture factors by assigning a score
to each region.
 Group A (Trunk, Neck and Legs) postures
 Group B (Upper Arms, Lower Arms, and Wrists)

15.

16.
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For each region, there is a posture scoring scale plus
adjustment notes for additional considerations.
Then score the Load / Force and Coupling factors.
Finally, score the Activity.
Find the scores from Table A for the Group A posture
scores and from Table B for the Group B posture scores.
For each region, there is a posture scoring scale plus
adjustment notes for additional considerations.
Then score the Load / Force and Coupling factors.
Finally, score the Activity.
For each region, there is a posture scoring scale plus
adjustment notes for additional considerations.
Then score the Load / Force and Coupling factors.
Finally, score the Activity.
Find the scores from Table A for the Group A posture
scores and from Table B for the Group B posture scores.
Score A is the sum of the Table A score and the Load /
Force score. Score B is the sum of the Table B score and
the Coupling score for each hand.
Get Score from Table C, by entering it with the Score A
and the Score B. The REBA score is the sum of the Score
C and the Activity score.
The degree of risk is found in the REBA Decision table.
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Table 1: REBA Decision
Reba Score
1
2-3
4-7
8-10
11-15

3.

Risk Level
Negligible
Low
Medium
High
Very High

4.

Risk Risk assessment (Quick Exposure Checklist):
1. An observational checklist on postures and other physical
requirements aimed for rapid assessment of task with
minimal training of observers.
2. Posture of back, shoulder/arm, wrist/hand and neck are
observed and rated with two and three step scales using:
fuzzy logic” (natural language without exact borders

5.

6.

between the classes).
The workers are asked to rate the weights handled, daily
time in the observed task, level of hand force, visual
demands, driving of vehicles, use of vibrating tools, and
difficulties to keep up with the work as well as stress
fullness of this work.
The ratings are weighted to scores added to summery
scores for body parts and other items (driving, vibration,
work pace and stress).
Based on these score, priority level for intervention has
been proposed to provide a basis for decision- making and
communication within organisations.
Workers perception and observers assessment was taken
into account by QEC checklists.

Table 2: Recommended QEC Percent score
Action level
Acceptable risk
Moderate risk
High risk
Very high risk

The action level from QEC
Intervention recommended
Acceptable posture
Further investigation needed; Change may be required
Investigation and changes may be needed soon
Investigation and changes needed immediately

Quick Exposure Checklist
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Recommended QEC % Score
<40%
40-49%
50-69%
>70%
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of neck, trunk, leg as well as load/force, upper arm, lower arm
and wrist used in carrying out activities were considered for
analysis of postures.

3. Results and Discussion
The working postures of the respondents while durrie weaving
through handloom was observed and score was assigned to
each body parts by using the REBA score sheet. The position

Table 3: Distribution of the respondent according to REBA Employee Assessment Worksheet
S. No.
1
2
3
4
1
2
3
4

Body parts
Neck
Trunk
Leg
Force/load score
Score A
Upper arm
Lower arm
Wrist
Coupling
Score B
Score C
Activity Score
REBA Score

MEAN
2.40
4.60
3.20
1.00
6.60
3.60
1.00
2.00
2.00
7.60
9.60
1.00
10.6

Analysis of data in table 3 regarding REBA score to different
body parts of handloom weavers in durrie unit reveals that in
score A maximum mean score 4.60 was for trunk and in score
B maximum mean score 3.60 was for upper arm. Mean for
score B which includes upper arm, lower arm, wrist and

S.D
0.4928
0.4928
0.9859
0.0000
0.4928
0.4928
0.0000
0.0000
0.0000
0.4929
0.48989
0.0000
0.48989

Maximum Score
3
5
4
2
12
6
2
2
2
12
9
1
11

coupling was higher (m s 7.60) as compare to score A (m s
6.60) which include neck, trunk, leg and force /load score.
Mean for score C was 9.60 which after adding mean of activity
score (m.s 1.00) turn to REBA mean score (m.s10.6.)

Table 4: Percentage distribution of the respondent on the basis of REBA score N =80
S. No.

Action category

Interpretation

1
2
3
4
5

1-Negligible risk
2-3 low risk change
4-7 medium risk
8-10 high risk
11+ very high risk

No change is required
Change may be needed
Further investigate change soon
Investigate & implement change
Implement Change

REBA action category presented in table 4 reveals that
maximum 56.25 percent weavers were in action category 4
which ranges between score 8-10 i.e. high risk which directs
for investigation and implementation of change, whereas,

Score
Frequency
45
35

Percentage
56.25
43.75

43.75 percent weavers were in action category 5 which scores
above 11 i.e. very high risk and directs to implement change
immediately.

Table 5: Comparison of QEC score of weavers with recommended priority scores N = 80
S. No

Body Area

1
2
3
4

Back (static)
Shoulder/ Arm
Wrist/ hand
Neck

QEC Score for weaving activity
Low Moderate High Very High
8-14
16-22
24-28
30-40
10-20
22-30
32-40
42-56
10-20
22-30
32-40
42-56
4-6
8-10
12-14
16-18

Analysis of data in table 5 regarding assessment of risk factor
in different body parts while weaving through Quick Exposure
Checklist reveals that QEC mean score for Durrie weaving was
31 for back (static) which belongs to very high exposure to
hazard in back, mean QEC score for shoulder was 37 which
shows high exposure to hazard in shoulders, wrist / hand with
mean QEC score 43 was exposed to very high health hazard

Weaver’s Score
31
37
43
17

and neck with QEC mean score 17 is highly exposed to health
hazard. Table clearly depicts that while weaving back,
wrist/hand and neck were exposed to very high risk of health
hazard and shoulder /arm only to high risk. This might be due
to the improper design of work station, hand tools or long
working hour.

Table 6: Percentage distribution of weavers on the basis of recommended action level in QEC N = 80
S. N0.

Action level

Intervention recommended

1
2
3
4

Acceptable risk
Moderate risk
High risk
Very high risk

Acceptable posture
Further investigation needed; Change may be required
Investigation and changes may be needed soon
Investigation and changes needed immediately
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Recommended
QEC % Score
<40%
40-49%
50-69%
>70%

Frequency

Percentage

49
31

61.25
38.75
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Analysis of weaving operation using QEC gives exposure score
to specific body parts including the back, shoulder/ arm, wrist
/ hand, and neck. The percentage of total QEC score for
weaving operation of each individual was calculated. Data
presented in table 6 shows that out of total weavers 61.25
percent were in 50-69percent range which mean they are
exposed to high risk so investigation and changes may be
needed soon, whereas, 38.75 percent weavers who were above
70 percent QEC score were exposed to very high risk so for
them investigation and change is needed immediately.
4. Conclusion
Indian hand woven fabrics have been known since time
immemorial. Though it employs the largest number of people,
the handloom sector is considered a sunset industry, and there
is an air of inevitability given the relentless march of
mechanisation, modernisation and sophistication. Still, there
are many advocates of handloom for reasons including
ideology, philosophy, sheer love for handloom products and
economic arguments. Many policies and programmes were
prepared by government to increase the production,
productivity and GDP through this sector but no attention has
been paid on human component of this sector. Worker an
integral part of this sector suffers from many health related
hazard due to nature of this work. Handloom weaving requires
long hours of work in static and awkward posture which
gradually leads to risk of work related musculoskeletal
disorder. Study conducted through REBA and QEC reports
high risk to 56.25 and 61.25 percent weaver’s respectively and
very high risk to 43.75 and38.75 percent weavers. Hence their
work station and work environment need to be reviewed and
redesigned so that productivity can be enhanced without
creating strenuous condition for weavers.
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