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Abstract—Agriculture ranks as one of the most
hazardous industry because it is manual labour oriented
and agricultural workers are exposed to a variety of
hazards that are potentially harmful to the health and
well-being. The physical demand of the farm work which
ranges from moderate to heavy, often include standing,
squatting, bending, reaching, carrying heavy loads and
working for long hours may bring certain hazards to the
person. Uttarakhand has 1 % share in area and 1%
share in total production in India. Among all the
vegetable production activities manual transplanting
activity is one of the most wearisome and monotonous
activity because workers requires to adopt stressful
bending posture. The reason being prolonged use of a
particular kind of posture, but they were compelled to
adopt those postures during work for a long time, which
is injurious to them. keeping in mind the research is
planned with the following objectives i) To analyze work
postures of workers involved in vegetable production To
analyze the work posture and discomforts of farm workers
REBA (Rapid Entire Body Assessment) and RULA (Rapid
Upper Limb Assessment) was used. The present study was
carried out in two placesi.e. vegetable research center of
U.S Nagar District and Doguda villege of Nainital
district of Uttarakhand to assess their work postures. A
total sample size of 70 farm workers was taken for data
using Purposive and Random sampling without
replacement. The postural discomfort analysis revealed
pain in different body parts among farm workers for
which corrective measures in the near future are
required. REBA and RULA suggested action level-
Investigate and change soon. Due to long working hours,
awkward body postures, repetitive work and physical
load there exist a high prevalence of postural discomforts
among farm workers. Highest Postural load factor was
reported during manual transplanting activities for which
workers have adopted bending or semi bending postures
respectively.
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l. INTRODUCTION
Work-related musculoskeletal disorders (WMSDs)
constitute an important occupational problem fothbo
developed and developing countries, with risingt<as
wage compensation and medical expenses, reduced
productivity, and lower quality of life (1, 2). In
Uttarakhand, although the traditional occupational
hazards such as WMSDs, including low back injuries,
increased by 250% in 2003, compared to those regant
2002. In order to prevent WMSDs, major risk factors
causing WMSDs should be quantitatively analyzed.
WMSDs are caused by multi-factorial interactions of
various risk factors, which can be classified itioee
main groups: individual, psychosocial, and physical
Among the physical workload, body posture, repsiti
and forceful activities, static muscle load, meébtaln
stress, and environmental factors are known tohee t
most prevalent (3, 4, 5, 6, 7). Since the relabetween
awkward postures and pain has been discussed by Van
Wely (8), several researchers have pointed outpbat
working postures contribute to musculoskeletal faois
in any industry (9, 10, 11, 12).
Research techniques that have been proposed for
qguantifying the amount of discomfort and postutatss
caused by different body postures can be dividdd in
observational and instrument based techniques.hén t
observational technique, the angular deviation dbdy
segment from the neutral position is obtained usisgal
perception. In the instrument-based techniques,
continuous recordings of a body posture are talkeyugh
a device attached to a person. Because of noridreaece
with job processes, low cost, and use ease, the
observational techniques are more widely useddnstry
(13).
The observational techniques include OWAS (14), TRA
(15), PATH [16], RULA [17], REBA [18], LUBA [19],
PLAS [20], etc. Of these techniques, OWAS, RULAd an
REBA are widely used. A review of several observadi
techniques showed that they had been developed for
different purposes, and consequently applied uraler
variety of agricultural activities [21]. Each tedtype has
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its own posture classification scheme, which idedént
from other techniques. This may result in assigrinoén
different postural load scores for a given posture,
depending upon particular techniques used. Howewer,
comparison of these techniques with respect tor thei
performance has not been performed. Since the ¢ime
publication of these techniques, research showedt th
usefulness for postural assessments of jobs inraeve
occupational settings, including construction [22],
agriculture [23, 24], a hammering task [25], nugs|@6,
27], supermarket workers [11, 28], poultry indug29],
ship maintenance [30], a soft drinks distributicenter
[31], a metalworking firm [32], truck drivers [33]a
carpet mending operation [34], etc.
Therefore farm workers who are involved in vegegabl
production activities will be taken up for research
purpose due to limited knowledge on human drudgery
among them. Keeping in view the importance of human
drudgery in the present context, it is important to
understand the term and generate awareness ameng th
workers to reduce level of drudgery and discomforts
which is caused due to various activities of vegkta
production. Thus the study was planned with the
following objectives;

1. To analyze work postures of workers involved in

wheat production system

. MATERIAL AND METHODS
The present study was carried out in two places i.e
vegetable research center of U.S. Nagar Distridd an
Doguda village of Nainital district of Uttarakhand
assess their work postures. A total sample siz&darm
workers was taken for data using Purposive and &and
sampling without replacement. The postural discamfo
analysis revealed pain in different body parts agnfanm
workers for which corrective measures in the neturé
are requiredREBA and RULA.
RULA (Rapid Upper Limb Assessment)
The RULA technique (Rapid Upper Limb Assessment)
was proposed to provide a quick assessment of the
loading on the musculoskeletal system due to pestaf
the neck, trunk, and upper limbs, muscle functand the
external loads exerted. Based on the grand scoiits of
coding system, four action levels, which indicdte tevel
of intervention required to reduce the risks ofifgj due
to physical loading on the worker, were suggest&d: [
Action level 1: posture is acceptable;
Action level 2: further investigation is needed and
changes may be needed;
Action level 3: investigation and changes are negli
soon;
Action level 4: investigation and changes are negli
immediately.
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REBA (Rapid Entire Body Assessment)

The REBA technique (Rapid Entire Body Assessment) i
a postural analysis system sensitive to musculetiel
risks in a variety of tasks, especially for assesgnof
working postures found in health care and otheviser
industries. The posture classification systemhich
includes the upper arms, lower armsgjst, trunk, neck,
and legs, is based on boggart diagrams. The method
reflects the extentf external load/forces exerted, muscle
activity caused by static, dynamic, rapid changing or
unstable postures, and the coupling effect. UnDMEAS
and RULA, this technique provides fiation levels for
evaluating the level of correctiaetions [18]:

Action level 0: corrective action including further
assessment is not necessary;

Action level 1: corrective action including further
assessment may be necessary;

Action level 2: corrective action including further
assessment is necessary;

Action level 3: corrective action including further
assessment is necessary soon;

Action level 4: corrective action including further

assessment is necessary now.

[1. RESULTSAND DISCUSSION
Application of REBA for the postural analysis of
manual transplanting
Table 1 clearly envisages that men exclusive dgtive.
during Land Preparation 60 percent of the male
respondents fell in action level 4 i.e. they wesrking
in the worst posture with a high risk of injury finotheir
work posture, and the reasons for this need to be
investigated and changed soon to prevent an injury,
whereas 40 percent fell in the action level 5they were
working in the worst posture with a very high risk
injury from their work posture, and the reasons tfus
need to be investigated and changed immediately to
prevent an injury. Similarly 55 percent female
respondents fell in the action level 4 that needbé&
investigated and changed soon to prevent an igjody45
percent fell in the action level 5 i.e. they wererking in
the worst posture with a very high risk of injursorfn
their work posture, and the reasons for this neete
investigated and changed immediately to prevemhthe
Similarly during Nursery Raising activity 100 percent
male and female respondents were fell in actioell&v
i.e. they are working in a poor posture with a nuedi
risk of injury from their work posture, and thisose
most likely is the result of one part of the bodyiry in
a deviated and awkward position, so change is redui
soon. DuringManual Transplanting 70 percent of the
male respondents fell in action level 4 which diear
indicates that they are working in a worst postuith a
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action level 3 i.e. they are working in a poor pws!
with a medium risk of injury from their work posty
and this score most likely is the result of onet &t
Whereas duringSapling Transplanting activity 100 the body being in a deviated ¢ awkward position, so
percent of the male and female respondents fe change is required soon.

Table.1: Distribution of respondents according to REBA assessment

high risk of injury from their work posture arvery high
risk was found where 30 percent of the
respondents were fell in action level 5.

. . - Manual' Sapling
Score Action levels Land preparation Nursery raising Transplanting transplanting (n=30)
(n=40)
S M F M F M F M F
1 O-Negligible risk
1-Low risk, change
2o0r3 may
be needed
2- Medium risk, 20
further 20 (100) 15 (100)
4to7 I nvestigation,change (100) 15(100)
soon
3-High risk,
8-10 investigate and 12 (60) 11 (55) 14 (70)| 8(40)
implement change
4- Very high risk,
11+ implement 8 (40) 9 (45) 6(30) | 12(60)
change

Percentage is given in parentheses

Tractor ploughing * Action Level 2

Fig.1: Series of Vegetable production activities with their REBA action levels.
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Tractor Levelling

Preperation of Bed

Nuesery raising

e Action Level 2

e Action Level 3

e Action Level 2

e Action Level 4

e Action Level 1
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Table.2: Application of REBA for the Postural Analysis of Vegetable Production.

Posture analysis
Agricultural activitiesin REBA
: posture -
vegetable production REBA . Action
Risk level
Score category
Back bent
forward/backward, both .
Action needs to
arms below shoulder .

. . 10 High be taken very
level, walking or moving, soon
weight needed over 10 kg '

but less than 20 kg.
Squatting posture, knees Fgrther.
bent walking or moving consideration
: . ' 6 Medium should be given
¢ weight needed over 10 kg .
4 as to how risk
or less.
can be lowered
Back bent and twisted of
back bent forward and Work must stop
sideways, both arms . until a safer
below shoulder level, both 1 very high solution can be
knees bent, weight / force found
needed 10 kg or less.
Standing upright, neck
: deviations forward, 3 Low Change may be
. weight/force needed 10 kg needed.
| or less.

Application of RULA for the Postural Analysis of the
farm Workers

The result of the RULA assessments was based on the

calculation of a grand score that was used to aéeran
action level.
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The grand score calculation of all the working poss of

all the workers revealed that all male and female
respondents who involved in land preparation atgtivi
were scored as 7 score which fall under red zone
category, which indicate that all the workers were
working in difficult posture with an immediate riskf
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injury from their work therefore there was a need t
investigate and implement change immediately. Wdeere
in the Nursery Raising, 60 percent male respondents
scored 6 and 40 percent scored 7 with an immedisite

of injury from their work therefore there was a dee
investigate and implement change soon. In the nlanua
transplanting, 65 percent male respondents scoradd6

35 percent scored 7 with an immediate risk of yjuom
their work therefore there was a need to investigatd

implement change immediately. Wheread female
respondents scored with an immediate risk of infuoyn
their work therefore there was a need to investigatd
implement change immediately.

Further it was also observed that sapling transisign
working posture of the all the worker’s grand scoes 3,
which showed that all respondents were working foar
posture with a risk of injury from their work postuand
investigation needed for change if required.

Table.3: Distribution of respondents according to RULA assessment

investigation is
needed and
changes may be
required.

Scores Action levels Land preparation | Nursery raising Manual Sapling
Transplanting (n=40)| transplanting
(n=30)
M F M F M F M F
lor 2 | Indicates that - - - - - -
posture is
acceptableif it is
not maintained
or repeated for
long periods.
3or 4 | Indicates that - - - - - 20(100) | 15
further (100)

50r 6

Indicates
investigation
and changes are
required soon.

12
(60)

13 (65) 4(20) [ - -

7or8

Indicates
investigation

and changes are
required
immediately.

20 (100) [0 (100)

8(40) [7(35)  [16(80) | 20(100) | - -

Percentage is given in parentheses
Table.4: Application of RULA for the Postural Analysis of Vegetable Production.

Agricultural activitiesin
vegetable production

Posture

Posture analysis
RULA
RULA Risk Action category
Score level
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Back bent

walking or moving,

but less than 20 kg.

forward/backward, both
arms below shoulder leve],

weight needed over 10 kg

Investigate and
change immediately.

Very
High

or less.

Squatting posture, knees
bent walking or moving,
weight needed over 10 kg

Investigate and

6 High change soon.

sideways, both arms

| Back bent and twisted or
back bent forward and

below shoulder level, both
knees bent, weight / force
needed 10 kg or less.

Investigate and
change immediately.

Very
high

deviations forward,

or less.

Standing upright, neck

" weight/force needed 10 kg

3 Medium Investigate further.

AV
Vegetable production activities being a physically

CONCLUSION

laborious work, inevitably places farm workers at
potential risk of postural discomforts and musckédstal
disorders such as osteoarthritis (OA) of the hig kmnee,
low back pain (LBP), neck and upper limb complaints
There are various risk factors related to thesévites
which may contribute to the development of postural
discomforts among farmers. Some of these occupadtion
risk factors include static positioning, forwardnbéng
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and squatting postures. So, the WMSDs are defirsed a
impairments of bodily structure such as musclemtgo
tendons, ligaments, nerves or the localized blood
circulation system that are caused or aggravatechpity

by the performance of work and by the effects & th
immediate environment in which work is being catrie
out (National Institute for Occupational Safety and
Health 1999). The majority of the farm workers reported
musculoskeletal problems is non-specific and laeks
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well-defined clinical diagnosis(National Research

Council and I nstitute of M edicine 2001).
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