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Abstract

Work related musculoskeletal problems have gained major popularity from the last twenty to thirty years. Every
individual works for good earning. When we talk about production-based industries they work on a time management
basis and target oriented production each day. A working definition of fatigue is “inability to function at one’s optimum
level, because physical and mental exertion [of all walking activities, not only work] exceeds existing capacity. Many
factors contribute to fatigue like Intensity and duration of work, and inadequate sleep that is required to recover. Studies
show that fatigue and WMSDs have an interactive effect. Prevention of WMSDs can be done by recognizing the most
important individual and excluding the causative factors from the workplace. Nordic musculoskeletal questionnaire
[NMQ)] is the most popular questionnaire used to evaluate WMSDs. [7].This study is conducted to check the prevalence
of work-related musculoskeletal disorders among the shop floor industry workers in Nagpur. WMSDs reduce
productivity at work and contribute to sick leave, accounting for approximately 34% of time lost in a year. The purpose
of this study was to know the prevalence of work-related musculoskeletal disorders. Methodology: An observational
study with a cross-sectional study design was carried out at tractor manufacturing unit among 260 shop floor workers
for six months which included shop floor workers from 18 to 40 years, not on a probation period, and having fracture
Recent trauma, Unwilling employee, An employee has medical conditions.

Conclusion: This study concludes that after data collection, 79.9% workers have experienced musculoskeletal discomfort
in the past 12 months. Low back pain was found to be the highest symptom followed by knees, ankle/feet and neck. The
results show that repetitive task is associated with prevalence of WMSD’S.

Discussion: The result is very important to help the industries in designing their work to improve workers productivity
and at the same time reducing the risk of WMSDs. The result of this study will be used to further investigate the
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relationship between the WMSDs risk and work productivity among workers performing industrial repetitive tasks.
Keywords: WMSD, Industry Workers, Musculoskeletal injuries.

INTRODUCTION

Work related musculoskeletal problems have gained major popularity from last twenty to thirty years. [1,2]

Every individual works for good earning. When we talk about production based industries they work on time
management basis and target oriented production on each day. [1,2]

Target oriented production which is a need of time means every worker in that company has to work without wasting a
minute.[1,3] Individual working in production based automobile industry may be at a risk of musculoskeletal
injuries.[1,2]. Musculoskeletal disorders are common painful disorders affecting structures of body like bones, muscles,
nerves, tendon and other soft tissues.[1,2,3]. WMSDs may be visible days, months or years after exposure to workplace
risk factors.[2,3]

WMSDs result in loss of productivity at work and contribute to sickness absence. [2,7]. Risk factors for WMSDs include
heavy physical work, forceful overexertion, awkward and sustained postures, repetitive movement, vibrations, work
environment and psychosocial factors.[1,3]. Previous studies have stated that there is an association between WMSDs
and fatigue.[4,7]. Fatigue is defined by AMA code as “tiredness that can result from physical or mental exertion”.[4].
Working definition of fatigue is “inability to function at one’s optimum level, because physical and mental exertion [of
all waking activities, not only work] exceeds existing capacity.[4]. Many factors contribute to fatigue:Intensity and
duration of work, Inadequate sleep that is required to recover.

This has a cumulative and dose dependent effect. Disturbance in the circadian cycle due to working at inappropriate
times.[4]. Depending upon individual’s coping strategies too much workload may result in increased neurophysiological
activity level which may be associated with additional exerted effort during work.[5]. Neurophysiological system of
humans is very adaptive to extreme situations which makes it possible for us to perform almost any task. However due
to repeated insufficient recovery, cumulative fatigue is invoked, which leads to subjective complaints and health
deterioration on long term.[5] Everyday fatigue may not be a worrying concept, but prolonged fatigue as a complaint or
symptom is thought to play a major role in aetiology of work related overload.[5] Studies show that fatigue and WMSDs
have an interactive effect. Some studies have found that subscales of fatigue i.e. degree and severity and distress that it
causes, degree of interference with activities of daily living and timing of fatigue can influence development of
WMSDs.[4]

Prevention of WMSDs can be done by recognising the most important individual and excluding the causative factors
from the workplace.[4]

Nordic musculoskeletal questionnaire [NMQ)] is the most popular questionnaire used to evaluate the WMSDs. It is a
reliable and valid instrument to be used for assessment of WMSDs in Industrial workers. It is a self report instrument. It
examines MSDs in different body regions among workers. [6]. Multidimensional Checklist individual strength
questionnaire [CIS] is used for measuring fatigue in working populations. It measures several aspects of fatigue. It
consists of four dimensions: the subjective experience of fatigue and reduction in motivation, reduction in activity, and
reduction in concentration. [7]. this study was conducted with an aim to study the work related musculoskeletal disorders
in Shop floor Industry workers.Knowing the prevalence of work related musculoskeletal disorder and work related
fatigue was the main objective of the study along with the determination of risk factor for the same.

The objective were achieved by conducting a Observational study with the cross section of the population of the workers
(Sample size:260) working in a tractor manufacturing industry within the duration of 6months using Nordic
musculoskeletal questionnaire [NMQ] & Multidimensional Checklist individual strength questionnaire [CIS]. Workers
between age group 18-40 years working in the production area and those who are not in probation period were included.
Wereas workers those who are unwilling to participate in the study, workers having recent fractures or injuries were
excluded.

A study was conducted on shop floor industry workers of Nagpur, permission from ethical committee was taken followed
by initiation of the study. Then permission from E R and D head of industry was taken and date and time were fixed
according to the availability of the workers.The aim and procedure of study was explained to the workers followed by
signing of the consent form.

Then interview questionnaire sheets were distributed and explained and doubts were asked and resolved. After the

944



Frontiers in Health Informatics www.healthinformaticsjournal.com
ISSN-Online: 2676-7104

questionnaire sheets were filled they were collected. Total 270 questionnaire were filled. Data analysis was done and
interpretation of the result was done.

STATISTICAL ANALYSIS
Statistical analysis was done by using Microsoft version 2019 and software used in the analysis was SPSS version 24.0
RESULT
Average Age of the patients in the study =42.6
Table 1: Age wise distribution of patients

20-30 30-40 40-50 50 - 60
Age in years Years Years Years Years
Number of Patients 56 48 78 78
21.53% of patients 18.46% of patients 30 % of patients 30 % of patients
Table 2: Gender wise distribution of patients in the study
Male Female
253 7

Table 3: CIS questionnaire Data Analysis

1. Average CIS Score in each age grou
30-40 40 - 50 50 - 60
Age Group 2030 Years | Years Years Years
Subjective feeling of
Fatigue 14.27 14.29 14.28 14.39
Concentration 7.81 7.88 7.82 7.88
Motivation 7.18 7.12 7.21 7.23
Physical Activity 3 4.76 4.74 4.73
Table 4: Average of Total CIS score in each Age group
Average of Total CIS score in each Age
group
20 30 Years 34.01
30 - 40 Years 34.07
40 - 50 Years 34.06
50 - 60 Years 34.25

Table 5: Acute vs Chronic MSK Disorder Comparison

Distribution of MSK disorders according to duration and part of MSK
system involved
Acute | Chronic
Male | Female | Total | percentage | Male Female | Total Percentage
NECK 30 0 30 11.1 44 2 46 17.03
SHOULDER 24 0 24 8.8 39 2 41 15.1
ELBOWS 23 0 23 8.51 42 0 42 15.5
WRIST/HAND 10 0 10 3.7 18 0 18 6.66
UPPER BACK 6 0 6 2.22 9 0 9 3.33
LOW BACK 58 0 58 21.4 73 1 74 27.4
HIPS/THIGHS 26 0 26 9.62 34 0 34 12.5
KNEES 51 0 51 18.88 63 2 63 233
ANKLES/FEET | 38 2 40 14.8 49 3 49 18.1
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DISCUSSION

The study was conducted on shop floor industry workers in hingna and statistical analysis showed the overall prevalence
of musculoskeletal disorders among the workers for the last 12 months was at a high rate with 79.9% experience pain or
symptoms on any body part. The symptoms that were seen in the workers are work related and the prevalence may
increase overtime due to continuous exposure. Low back pain was found to be the highest symptom followed by knees,
ankle/feet and neck. The workers involved in this study perform industrial repetitive task hence the associated symptoms
were seen. The risk factors included years of experience, age, static posture, repetitive movements, workplace
environment, etc.

The symptoms of low back, knee, ankle/feet and neck pain is significantly related to work under short cycle time high
job demand and high production volume.

Work pace is also associated with the frequency of repetitive movements and lead to the risk of developing MSDs
(Andersen et al., 2003). In a repetitive task, the work-pace is usually not self-chosen, and the worker must follow a
predetermined pace (Sundelin & Hagberg, 1992).

With a higher work pace, levels of muscle activity are also higher and it produces a sign of muscle fatigue and MSDs
risks (Selen et al., 2006; Visser, 2004). Muscle fatigue is a stage which the muscle is not able to sustain the required
force or work output level (Ma et al., 2008). Muscle fatigue is one of the main reasons causing WMSDs in the industry.
The accumulation of muscle fatigue will cause functional disability and resulted as musculoskeletal disorders (Ma et al.,
2009). The WMSDs problem will affect productivity because workers are not only injured when they are fatigued but
they also tend to slow down (Resnick and Zanotti, 1997). A general increase in the number of musculoskeletal disorder
cases was associated with the decreased of work activity (Waters, 2004). The workers experienced pain or discomfort
due to musculoskeletal disorders and still at work at a reduced capacity may reduce work productivity. The WMSDs
problems result in low worker productivity (Xu et al., 2012). Workers® productivity is an important variable in the
discussion of WMSDs in the manufacturing industries. It has been used as a common subject for examination in the
various studies on the musculoskeletal disorders affecting workers (Beaton & Kennedy, 2005; Hagberg et al., 2002;
Lotters et al., 2005; Pransky et al., 2002).

However, there is a lack of data linking workers productivity with the reduction of WMSDs risk. The specific
relationship between muscle fatigue development (one of the main reasons for WMSDs) and workers® productivity is
also vague. Therefore, there is a need to investigate the relationship between the risk of WMSDs and discomfort,
associated with muscle fatigue and workers‘ productivity. The result is very important to help the industries in designing
their work to improve workers® productivity and at the same time reducing the risk of WMSDs. The result of this study
will be used to further investigate the relationship between the WMSDs risk and work productivity among workers
performing industrial repetitive tasks.

The result of this study is found consistent with Hussain (2004). He found that 79% of assembly workers experience
MSDs pain or symptoms on any body part.

CONCLUSION

This study concludes that after data collection, 79.9% workers have experienced musculoskeletal discomfort in the past
12 months. Low back pain was found to be the highest symptom followed by knees, ankle/feet and neck. The results
show that repetitive task is associated with prevalence of WMSD’S.

It can be concluded that the prevalence of WMSDs among workers performing industrial repetitive task in the automotive
manufacturing companies occur at a high rate. The WMSDs problem may reduce workers' performance. The workers
are present at work but functionally limited due to work-related musculoskeletal disorders (WMSDs).

LIMITATION

Only the workers of single industry were involved.
Sample size wasn’t equal for males and females.
Smaller sample size.

Correlation between fatigue and WMSD'’s.
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FUTURE SCOPE

e Workers from other automobile industries can be included.

e Correlation between fatigue and WMSD’s.

e Investigation of relationship of WMSD’s risk on workers productivity.

REFRENCES

1. Nurhayati Mohd Nur, Siti Zawiah Md Dawal and Mahidzal Dahari 2014. The Prevalence of Work Related
Musculoskeletal Disorders Among Workers Performing Industrial Repetitive Tasks in the Automotive Manufacturing
Companies. Proceedings of the 2014 International Conference on Industrial Engineering and Operations Management
Bali, Indonesia, January 7 — 9, 2014.

2. Hosseini, E., Daneshmandi, H., Bashiri, A. et al. Work-related musculoskeletal symptoms among Iranian nurses and
their relationship with fatigue: a cross-sectional study. BMC Musculoskelet Disord 22, 629 (2021).
https://doi.org/10.1186/s12891- 021-04510-3.

3. Daneshmandi H, Choobineh AR, Ghaem H, Alhamd M, Fakherpour A. The effect of musculoskeletal problems on
fatigue and productivity of office personnel: a cross- sectional study. J Prev Med Hyg. 2017 Sep;58(3):E252-E258.
PMID: 29123372; PMCID: PMC5668935.

4. Gander P, Purnell H, Garden A, Woodward A. Work patterns and fatigue-related risk among junior doctors. Occup
Environ Med. 2007 Nov;64(11):733-8. doi: 10.1136/0em.2006.030916. Epub 2007 Mar 26. PMID: 17387138;
PMCID: PMC2078416.

5. Sluiter JK, de Croon EM, Meijman TF, Frings-Dresen MH. Need for recovery from work related fatigue and its role
in the development and prediction of subjective health complaints. Occup Environ Med. 2003 Jun;60 Suppl 1(Suppl
1):162-70. doi: 10.1136/0em.60.suppl_1.162. PMID: 12782749; PMCID: PMC1765724.

6. Aulia Chairani. Validity and Reliability Test of the Nordic Musculoskeletal Questionnaire with Formal and Informal
Sector Workers. The 7th International Conference on Public Health Solo, Indonesia, November 18-19, 2020 |102
https://doi.org/10.26911/the7thicph-FP.05.06

7. Beurskens AJ, Biiltmann U, Kant I, Vercoulen JH, Bleijenberg G, Swaen GM. Fatigue among working people:
validity of a questionnaire measure. Occup Environ Med. 2000 May;57(5):353-7. doi: 10.1136/0em.57.5.353. PMID:
10769302; PMCID: PMC1739950.

8. Soares CO, Pereira BF, Pereira Gomes MV, Marcondes LP, de Campos Gomes F, de Melo-Neto JS. Preventive
factors against work-related musculoskeletal disorders: narrative review. Rev Bras Med Trab. 2020 Apr
15;17(3):415-430. doi: 10.5327/21679443520190360. PMID: 32368676; PMCID: PMC7195879.

9. Abdullah, R., Lall, M. K., & Tatsuo, K. (2008). Supplier Development Framework in the Malaysian Automotive
Industry : Proton > s Experience, 29-58.

10.Aghilinejad, M., Javad Mousavi, S. A., Nouri, M. K., & Ahmadi, A. B. (2012). Work- related musculoskeletal
complaints among workers of Iranian aluminum industries. Archives of environmental & occupational health, 67(2),
98-102. doi:10.1080/19338244.2011.586383

11.Alexopoulos, E.C., Tanagra, D., Konstantinou, E. and Burdof, A. (2006). Musculoskeletal disorders in shipyard
industry : Prevalence, Health care Use and Absenteeism. BMC musculoskeletal disorders, 7:88.

12.Andersen, J. H., & et al. (2003). Risk factors in the onset of neck/shoulder pain in a prospective study of workers in
industrial and service companies. Occupational and Environmental Medicine, 60, 649-654.

13.Baba Md Deros, Dian Darina Indah Daruis, Ahmad Rasdan Ismail, Nurfarhana Abdullah Sawal, & Jaharah A Ghani.
(2010). Work-Related Musculoskeletal Disorders among Workers’ Performing Manual Material Handling Work in
an Automotive Manufacturing Company. American Journal of Applied Science, 7(8), 1087—-1092.

14.Balogh, I., Ohlsson, K., Nordander, C., Skerfving, S., & Hansson, G. (2009). Precision of measurements of physical
workload during standardized manual handling part III: goniometry of the wrists. Journal of electromyography and
kinesiology : official journal of the International Society of Electrophysiological Kinesiology, 19(5), 1005-12.
doi:10.1016/j.jelekin.2008.07.003

947



