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Abstract

Conclusion: Participatory Ergonomics (PE) is beneficial in reducing the risk as well as work related musculoskeletal disorders and 
their pain. As PE is a low-cost program, it can be used in a very effective way to reduce the number of sick leaves and it also helps in 
increasing the work productivity of the workers.

Abbreviations

Background: Musculoskeletal disorders are the most common work-related problems. Cashew nut factory workers have various 
works like cutting, peeling, grading, packing, and boiling where participants are more prone for the musculoskeletal disorders, which 
include repetition, contact stress, forceful contraction, awkward and sustained postures [1].

Study Type: Experimental study (Pre-post intervention study).

Results: Using paired ’t’ test it was seen that the mean value was 1.22 ± .795 (SD) and the significance value was (p < 0.001) which 
shows that there was a significant reduction in the pain intensity (NPRS) of the 58 subjects to whom the intervention was provided.
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Aim: Formulation and implementation of participatory ergonomic program in order to prevent incidence of Work-Related 
Musculoskeletal Disorders (WRMSD) among cashew nut factory workers and to determine the effectiveness and benefits of the 
program in prevention of WRMSDs.

Material and Methods: 160 subjects were screened in different cashew nut factories in the taluka for WRMSD on the basis of Work 
Analysis Questionnaire (WAQ). Out of the 160 subjects screened, 58 were selected on the basis of inclusion criteria and using Nordic 
pain chart further structured interview was done. Pre intervention NPRS was taken. Intervention was given for 3 months and again 
the follow up was taken.

PE: Participatory Ergonomics; NPRS: Numeric Pain Rating 
Scale; WAQ: Work Analysis Questionnaire; WRMSD: Work Related 
Musculoskeletal Disorder; SD: Standard Deviation; WfH: Work for 
Health

Introduction 

In a community set up musculoskeletal disorders are the most 
common work-related problems. They are cumulative disorders 
which results from repeated exposure to high or low intensity 
loads for prolonged period of time and due to which various re-
gions get affected such as neck, back, upper limbs and lower limbs 
[1].

Cashew nut factory workers have various works like cutting, 
peeling, grading, packing, and boiling. All these activities are more 

prone to risk factors for the musculoskeletal disorders, which in-
clude repetition, contact stress, forceful contraction, awkward 
and sustained postures [1]. The prevalence rate for pain in lower 
back and neck among cashew nut factory workers is 28.5% [1]. 
Low back pain (LBP) and neck pain (NP) are major public health 
problems which increases the costs for individuals, companies and 
society [2]. To prevent WRMSD injuries at workplace, ergonomic 
interventions are provided. 

One standard definition of ergonomics, “fitting the work to the 
worker” encompasses not only physical work demands but also 
mental demands, the social environment, psychological impact, 
and organizational features of the workplace. Ergonomics is some-
times framed, as optimization of the physical dimensions of work-
stations, tools and equipment, lifting tasks and static loads. Never-
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theless, it is not only limited to those job-level considerations of 
physical task features, but sometimes called “micro ergonomics” 
or “hardware ergonomics” [3-16].

With the merits of ergonomic interventions, there are demerits 
such as high cost and poor adherence.

Participatory ergonomics (PE) is a program in which the work-
ers and management come together and participate in prevent-
ing the work-related musculoskeletal disorders at the workplace 
[3]. There are few obstacles or barriers for the implementation 
of participatory ergonomics which are as follows- lack of worker 
participation or interest, lack of a clear mandate, lack of manage-
ment support, budget and time constraints. PE can be viewed as a 
targeted approach which helps in injury prevention and enhances 
the ease of workers’ participation [14-20]. 

Objective of the Study

So, the objectives of the study were:

•	 To formulate and implement participatory ergonomic 
program in order to prevent incidence of WRMSDs 
among cashew nut workers. 

•	 For determining the effectiveness and benefits of the pro-
gram in prevention of WRMSDs.

Materials and Methods

These are the inclusion and exclusion criteria for this study, fol-
lowed by methodology.

Inclusion criteria

•	 Cashew nut factory workers with any one or more work 
related musculoskeletal disorders.

•	 Sick leaves for more than a week due to any WRMSDs in 
past 3 months.

Exclusion criteria

•	 Medically diagnosed cardio-pulmonary, metabolic or sys-
temic diseases.

•	 Pregnant women.

•	 Any neurological deficit.

•	 Any recent surgeries in the past 6 months.

•	 Persons with any referred pain.

•	 Ethical clearance was taken from the Institutional Ethical 
Review Board of Alva’s college of Physiotherapy.

Phase-1: Formulation and validation of questionnaire and 
education material

A Workplace Analysis Questionnaire (WAQ) was formulated af-
ter a detailed evaluation of workers and worksite at cashew facto-
ries. The analysis included physical workload, psycho-social work-
load, general health status, sick leave and productivity. The WAQ 
was given for content validation to 4 experts in the field of Ortho-
paedic Rehabilitation and Ergonomics. 

Based on the workplace and worker evaluation a tailor-made 
education material, Work-for-Health (WfH) was formulated. The 
WfH included audio-visual training and pamphlets. 

Phase-2: Factory selection and recruitment of participants 

A list of total number of cashew nut factories available in Karka-
la Taluk (Karnataka, India) was obtained from the Town Municipal 
Council. The factory selection was done randomly. Later, the partici-
pants were selected conveniently and recruited. 

Phase-3: Intervention

After recruiting the participants, the study was explained and 
written consent was taken. They were assessed for their pain on the 
basis of Nordic Questionnaire and a structured interview was con-
ducted, by the investigator. A meeting was held with the workers 
and management. Leaders were selected on the basis of their quali-
ties like leadership, boldness, management skills and motivation. 
Workers were given information on the risk factors of work-related 
musculoskeletal disorders and how to prevent them.

The workers were advised for worksite wellness program as 
well as lifestyle modifications. They were given ergonomic modifi-
cations, from the resources available at the workplace. So that they 
can inform, motivate, and instruct the group to follow the same. 
This will help them to learn about the PE and prevent the risk of 
WRMSDs. In this study we managed these barriers as follows: for 
lack of participation or interest of workers, we provided them pam-
phlets and educated them and the management about the real need 
of preventing injuries at workplace.

To avoid conflicts with their job duties, we had short sessions 
like micro breaks in between their job shifts. To solve the budget 
and time constraints we went to their workplace and provided our 
interventions. To manage lack of management support, distribut-
ed flyers and educate the workers and as well as the management 
about the participatory ergonomics and its need at workplace.

At the end of the 3 months intervention, they were given materi-
als which included pamphlets and posters. After, the 3 months of 
intervention, follow up was taken with the help of Nordic Question-
naire. 
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Results and Discussion
The statistical analysis of the study was done using SPSS ver-

sion 20. For this study the statistical test used was paired ‘t’ test. 
It was used to compare the pre and post NPRS values in the same 
number of subjects. Descriptive statistics was used to find out the 
mean and the standard deviation for the age of the subjects and 
the result was that the mean value was 1.22 ± 0.795 (SD) and the 
significance value was (p < 0.001) which shows that there was a 
significant reduction in the pain intensity (NPRS) of the 58 sub-
jects for whom the intervention was provided.

The purpose of this study was to assess the work-related mus-
culoskeletal disorders and to provide appropriate measures to 
reduce the risk related to the particular work. So, to assess this 
problem total 160 subjects were taken from cashew nut factories. 
All the subjects were given the consent form which was translated 
into local language. A WAQ was given to all the subjects which was 
translated into the local kannada language. Out of that, 58 subjects 
complained of various musculoskeletal pain. So out of 100% it is 
found that 36.25% people complained of work-related musculo-
skeletal pain. Out of those subjects who complained of pain 74.1% 
had backache, 27.5% had knee pain, 6.8% had heel pain, 3.4% had 
hip and shoulder pain, followed by 1.7% for neck and elbow pain. 
Those 58 subjects were then further assessed for musculoskeletal 
pain on the basis of Nordic questionnaire and a structured inter-
view was taken by the investigator. The NPRS pre values were 
taken. After that, intervention to the subjects was given with the 
help of leaders and management who actively participated in our 
intervention. The intervention consisted of exercises and stretches 
for their respective joint pain, before starting their work shift and 
in their micro brakes. They were also taught ergonomic modifica-
tions and were asked to follow the same. The intervention time 
was of 03 months and after that post intervention values of NPRS 
were again assessed with the help of Nordic questionnaire. For sta-
tistical analysis, paired ‘t’ test was done which showed there was 
a significant difference (p = 0.001) in the PRE_NPRS values and 
POST_NPRS values. This shows that the subjects had pain relief 
which not only helped them in increasing the work productivity 
but also helped in reducing their sick leaves. 

Conclusion
Participatory Ergonomics (PE) is beneficial in reducing the risk 

as well as work related musculoskeletal disorders and their pain. 
As PE is low cost program, it can be used in a very effective way to 
reduce the number of sick leaves and it also helps in increasing the 
work productivity of the workers. The need to formulate PE is to 
create awareness among the workers about the hazards of faulty 
postures of carrying loads and teaching them the correct way of 
handling loads with the help of the ergonomic advices and by do-
ing modifications of their surroundings. It was concluded that Par-

Figure 1: Maximum WRMSD problems according to area wise 
in an individual.

Figure 2: Pre and post NPRS values.

Figure 3: Showing the PRE and POST values after  
intervention period including follow up.
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ticipatory Ergonomics can improve risk factors related to WRMSD 
and it is effective for atleast small scale industries.
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