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BABSTRACT : Repetitive processes and manual material handling are the major problemsin
hand tool manufacturing units. The presents study isfocused on posture analysis of the workers
working in hand tools manufacturing units of Jorhat district of Assam. For the purpose RULA
(Rapid Upper Limb Assessment) was used to assess specific body postures of the workers and
recommend the changes to be made in the body postures while working. Theimpact of posture
was studied by using eye hand co-ordination and motor speed of the workers, which was
measured by using Grooved Pegboard test. The prevalence of WM SDs was studied by using
NMQ. The study was conducted on 30 blacksmiths engaged in various processes during
manufacturing of hand tools. The photographs of different sectionslike preparing sheet, molding,
hammering, sharpening of tools etc. showing different movements of the workers during
performance of activities was observed and both side of the body was assessed. The results of
RULA showed that mgjority of the (75 %) blacksmithswereworking in mediumrisk level which
requires further investigation and changesto be made soon in work posturesfor improving their
health and wellbeing. About 25 per cent of theworkerswerefound in high risk level that requires
changesto be brought immediately for the benefit of the workers after proper investigation. The
postural assessment of the workers at different stages observed that the neck, trunk at flexion;
upper arm at flexion and extension; lower arm at pronation and wrist in neutral position. Changes
were observed in Grooved Pegboard test before and after the activities. Proper rest periodswere
recommended to avoid WM SDs of the workersin the future.
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cheap, proper occupational hygiene and posture
analysis methods are often neglected. Proper sitting
arrangements and work environment are seldom
provided. Theworkers, being economic migrants, accept
adverse conditions as a part of the job and mostly work

I n devel oping countries, where labour ischeap, proper

in bad posture. The small and medium scal e enterprises
(SMEs) are much greater in number in Indian economy
and these are the places where work posture analysisis
mostly neglected. Repetitive processes and manual
material handling (MMH) arethe major problemsinthe
hand tool manufacturing. Therefore, work related
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muscul oskel etal disorders (WM SDs) arerelated to such
high repetitive processes and working in bad posture.
The subjects had experienced shoulder and wrist pain
which could be due to the repetitive nature of the job
(Cumulative TraumaDisorder-CTD) and the poor design
of the hand tools. Thus, to improve the efficiency of the
workers their posture needed to be assessed and
corrective measures should be adopted to avoid thework
related muscul oskel etal disorders. RULA (Rapid Upper
Limb Assessment) is a tool to assess specific body
postures of the workers and recommend the changes to
be made in the body postures while working
(McAtamney and Corlett, 1993). It provides a rapid
objective measure of musculoskeletal risk caused by
mainly sedentary tasks where upper body demandswere
high and work related upper limb disorders occurs.
RULA assesses the posture, force and movement
associated with sedentary tasks such tasks include
computer tasks, manufacturing or retail tasks where the
worker isseated or standing without moving about (Karhu
etal., 1977). Thistool requires no special equipment in
providing a quick assessment of postures of the neck,
trunk and upper limbs along with muscle function and
the external loads experienced by the body. A coding
systemisused to generate an action list which indicates
the level of intervention required to reduce the risks of
injury due to physical loading on the operator. The
presents study is focused on posture analysis of the
workers, the prevalence of WM SDs and the impact of
posture of the workers of blacksmiths engaged in hand
tools manufacturing units of Jorhat district of Assam.

B RESEARCH METHODS

The study was conducted on 30 workers various
processes of blacksmiths engaged in hand tools
manufacturing unit of Jorhat district of Assam. The
photograph of different sections likes preparing sheet,
molding, hammering and sharpening of tools showing
different movements of the workers during the activity
was observed and both side of the body was assessed.
After observing, the postures of the worker were
analyzed. The postures were analyzed to fill the scores
in RULA score sheets. The upper limbs mainly arms
and wrist of (both the sides; left and right) posture was
assessed using RULA score sheet; the range of
movement for each body part is divided into sections.
These sections are numbered so that the number 1 is
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given totherange of movement or working posturewhere
the risk factors present are minimal. Higher numbers
are allocated to parts of the movement range with more
extreme postures indicating an increasing presence of
risk factors causing load on the structures of the body
segment. The exposure scores according to RULA were
divided into four exposure categories: negligible, low,
medium and high. Medium and high risk actions should
be urgently addressed to reduce the level of exposure of
risk factors. The prevalence of work related
muscul oskeletal disorders (WM SDs) was studied by
using Nordic Musculoskeletal Questionnaire (NMQ).
Nordic Muscul oskel etal Questionnaire (NM Q) was used
to determine the prevalence of WMSDs symptoms.
NM Q comprisesinformation about work experience and
problems on the whole body and body part-specific
questions (neck, shoulders and lower back). A body
“map” was also used to make it easier for workers to
pinpoint their problemsin each body area. Theimpact of
posture was studied by using eye hand co-ordination and
motor speed of the workers, which was measured by
using grooved pegboard test. The grooved pegboardisa
mani pul ative dexterity test. Thisunit consistsof 25 holes
with randomly positioned slots. Pegs, which have akey
aong one side, must be rotated to match the hole before
and after completion of the activities. Thistest requires
more complex visual-motor coordination than most
pegboards.
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Fig. A: RULA score sheet

The RULA action categories for evaluation of
working postures.

RULA score Risk level Action

1-2 Negligible Acceptable

34 Low Investigate further

5-6 Medium Investigate further and change soon
7 High Investigate and change immediately
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B RESEARCH FINDINGS AND DISCUSSION

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Details of study :

Blacksmiths is a hand tools manufacturing units
where workers engaged in activities with poor work
posture and performed in a sitting position. Poor work
posture constitute one of the main risk factor for
Muscul oskel etal Disorders (M SDs), ranging from minor
back problems to severe handicapping. The effect of
poor posturewill continue unless proactive stepsaretaken
to evaluate the prablem. The activities performed by
blacksmiths workers in hand tools manufacturing units
is divided in to four different types such as preparing
sheet, molding, hammering and sharpening of hand tools.
All the activities used only the upper body partsand the
job was performed by workers while sitting ona “Pihri’.
The movements of different upper body parts of the
workers are as follows.

Preparing sheet :

Thepostural assessment of theworkersat preparing
sheet found that the movement of upper armwasflexion
and extension, lower arm at pronation, and wrist in a
neutral position. The neck and trunk were flexion and
legsin aposition of body weight are evenly distributed
over both feet.
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Molding :

The postural assessment of theworkersat molding
step found that the movement of upper arm at flexion,
lower arm at pronation, and wrist in neutral position. The
neck and trunk were flexion and legs in a position of
body weight are evenly distributed over both feet.

Upper arm=2,3
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Hammering :

The postural assessment of the workers at
hammering step observed that the upper arm at flexion,
lower arm at pronation, and wrist in neutral position. The
neck and trunk were flexion and legs in a position of
body weight are evenly distributed over both feet.

Upper arm=4,4|

Lower arm=4,2| > [ Posture —1—[Score C=8.8
Wiie=33 Score A=4,4] H + _q

rist twist=1,1 Grand
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ggg:grgﬂ +[ Muscle=1 |4 [ Force=3 | =[Score D=7|

Sharpening :

The postural assessment of the workers at
sharpening stage observed that the upper arm at flexion
and extension lower arm at pronation, and wrist in neutral
position. The neck and trunk were flexion and legin a
position of body weight is evenly distributed over both
feet.

Upper arm=2,2

Lower arm=1,1 Posture - —| Score C=5,5
— Score A=3,3] + + _ -
Wrist=3,3
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The Table 1 showed that none of the worker was
at negligiblerisk level. The study was done on workers
engaged in different sections of the Black smithy- ahand
tool manufacturing unitsand their activitiesweredivided
into different categorieslike preparing sheets, molding,
hammering, and sharpening of hand tools. The postural
analysiswas done according to these activitiesusing the
same sequence of RULA. The study accordingto RULA
showed that majority of the (77 %) workers were
working in medium risk level and requires investigate
further and change soon the work posture of theworkers
for improving health and wellbeing and reducing postural
load (Table 1). It was observed from the Table 1 that 27
per cent of the workers under the low risk level and
action requirement isinvestigate further. About 23 per
cent of the workers were high risk level and requires
investigation and change immediately for the benefit of
the workers.

Theseresultsrevealed that al categories of therisk
levelsexistin jobs posturesexcept negligiblerisk level in
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Fig. 1:

‘Table 1: Overall distribution of RUL A score

M olding sheets

Workers in odd postures in preparing sheets, molding, hammering and sharpening tools

RULA Risk level Action No. of workers Percentage of workers
score L R L R
1-2 Negligible Acceptable

34 Low Investigate further 8 - 27

5-6 Medium Investigate further and change soon 15 23 50 7
7 High Investigate and change immediately 7 7 23 23

activities performed by Black smithy workers engaged
in hand tool manufacturing unit. The Table 2 showsthat
both left side and right side of 27 per cent workerswho
used in performing the activity of hammering were at
highrisklevels. A further investigation with animmediate
change was recommended to these workers.

The observations of the posture analysis showed
that while preparing the sheet the right hand was used
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for using for hammer and left hand wasusing for holding
the sheet, so the both hand were belonging to the two
different risk levels categories. Around 27 per cent of
the hammering workerswereworking at highrisk levels
and an immediate change for them was recommended.
Proper sitting arrangement and proper machinery
arrangement was suggested to reduce the risk levels.
Thereasons for the problem were lack of proper sitting
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Table 2 : Processwise distribution of RULA score

Job description RULA Score Total
1-2 34 5-6 7

Preparing Sheet L 3 - 8
R 8 8

Molding L 8 8
R 8 - 8

Hammering L 8 8
R 8 8

Sharpening L 8
R 8 8

arrangement for the workers and lack of proper
arrangement of the machines. It was suggested that
proper sitting arrangement for the workers, proper
arrangement for the machinery to adjust their level and
proper rest periods for the workers could solve the
problems. Therefore, proper rest periods were
recommended to avoid any WM SD in the future. Also,
al the workers were made aware about the correct
posture while working in different sections of the
blacksmiths hand tool manufacturing units.

Prevalence of Musculoskeletal disorders of the
respondents :

Prevalence of Musculoskeletal disorders of the
respondents was assessed by using NMQ method. The
highest prevalence of WM SDs symptoms among the
workerswere related to body regions such as, neck, low
back, ankle, elbow, foot, hand and wrist. The results
showed that the highest prevalence of work related
muscul oskeletal disorders (WM SDs) were in shoulder
(72.2 %), elbow (63.3 %), knee (55.2 %) and foot (47.7
%), hand and wrist (36.8 %), legs (33.3 %), back (29.6
%), neck (23.9 %), and low-back (22.9 %). Sargjil et al.
(2004) found that the highest preval ence was reported
in lower back, knees and upper back and
recommendationswere madefor elimination of awkward
postures and manual material handling.

Theimpact of postureof theworker sof blacksmiths
engaged in hand tools manufacturing units :
Seated workerswererequiredtofill al 25 peg holes
on the board with pegs starting from thetop row of holes
inthe board (moving fromleft to right) and working down,
as fast as possible. Performance time, in seconds, was
recorded, beginning when the participant started thetask
until the last peg was laced in the board. Performance
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was measured as the time elapsing between placement
of the first and last pegs. Changes were observed in
grooved pegboard test before and after the activities.
Percentage change of the workers before and after the
activitieswas 18 per cent (Table 3) (Metgud et al ., 2008
and Hignett and McAtamney, 2000).

Table 3 : Performance of peg board test

Workers engaged in blacksmiths hand tool manufacturing unit (n=30)
Before activity 1.15 minutes

After activity 1.36 minutes
Percentage change 18 per cent

Grooved Pegboard Performing Peg board test

Conclusion :

On the basis of analysis of results and scores
obtained by RULA method, it can be concluded that,
thereis alack of ergonomics planning and methods in
work station of Blacksmiths hand tool manufacturing
units. The workers are working in very bad postures
where seventy five per cent of workersare under medium
risk of work related muscul oskeletal disorders (WM SDs)
particularly in right hand side and require further
Investigation and changesisrequired as soon as possible
for wellbeing of the workers. The workers should be
rotating among jobs and revision of work rest should be
provided.

Viwlr@l HIND INSTITUTE OF SCIENCE AND TECHNOLOGY




Mira Kalita, Nandita Bhattacharyya and Ruplekha Borah

Authors’ affiliations:

Nandita Bhattacharyya and Ruplekha Borah, Department of Family
Resource Management, College of Home Science, Assam Agricultural
University, Jorhat (Assam) India

B REFERENCES

Hignett, S. and M cAtamney, L. (2000). Rapid entire body
assessment (REBA). Appl. Ergonomics, 31: 201- 205.

Karhu, O., Kans, P. and Kuorinka, I. (1977). Correcting
working posturesin industry: apractical method for analysis.
Appl. Ergonomics, 8(4): 199-201.

13
* % % % % Of

celence * x % x %

Asian J. Home ci., 13(1) June, 2018 : 423-428

McAtamney, L. and Corlett, E.N. (1993). RULA: asurvey
method for the investigation of work related upper limb
disorders. Appl. Ergonomics, 24: 91-99.

Metgud, D.C., M okashi, M .G, Saha, PN. and K hatri, S. (2008).
An ergonomics study of women workers in a woolen textile
factory for identification of health-related problems. Indian J.
Occupational & Environmental Medicine, 12(1): 28.

Sargjil, J.N., Hassanzadeh, M .A., Pour mahabadian, M . and
Shaht, S.J. (2004). Evaluation of musculoskeletal disorders
risk factors among the crew of the Iranian ports and shipping
organization’s vessels. Aacta Medica Iranica, 42(5): 350-354.

th
Year

Viwtell HIND INSTITUTE OF SCIENCE AND TECHNOLOGY




