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Abstract

Objectives: Musculoskeletal disorders (MSDs) are widespread and important health
and social problems in industrialised society, reducing productivity, increasing
treatment costs and affecting the quality of life of workers. The present study was
conducted with the aim of investigating the effects of workload, fatigue, sleep
quality and physical condition on musculoskeletal disorders among workers in the
steel industry.

Methods: The present study is a descriptive and analytical study conducted on a
population of 540 workers working in the steel industry in the city of Dezful. Based
on simple random sampling, 400 people were selected as samples. The instruments
used in this study are the Demographic Information Questionnaire, the Cornell
Musculoskeletal Disorders Questionnaire (CMDQ), the Swedish Occupational
Fatigue Inventory(SOFI), the Pittsburgh Sleep Quality (PSQI) and the NASA-TLX
workload index. The Rapid Entire Body Assessment (REBA) was used. Descriptive
statistical indices were used to analyze the data, and the relationships between
observed and hidden variables were examined using structural equation modeling
(SEM) The data were analyzed at a significance level of 0.05 and in SPSS software
version 25.

Results: According to the prevalence of musculoskeletal disorders, back pain
ranked first with a mean and standard deviation of 52.39+25.44 and knee pain
ranked second with a mean and standard deviation of 46.46+26.45, indicating that
the prevalence of these disorders is high among steel industry workers. The results
of the correlation analysis showed that there is a positive and significant
relationship between workload, fatigue, sleep quality and body condition and
musculoskeletal disorders (p<0.05). The RMSEA index of less than 0.1 shows that
the model proposed in this study fits well and demonstrates the role of workload
variables, fatigue, sleep quality and body position in the direct and indirect
causation of musculoskeletal disorders.

Conclusion: The results of this study show that improving workplace ergonomics,
reducing workload and fatigue, and improving sleep quality can reduce the
likelihood of musculoskeletal disorders in workers.
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Extended Abstract
Background and Objective

Musculoskeletal disorders (MSDs) are common
and important health-social problems in industrial
societies that reduce productivity, increase treatment
costs, and reduce the quality of life of workers. In
recent decades, one of the factors affecting the
performance of people in organizations is workload,
which puts the health and safety of the majority of
them at risk. Studies have shown that in jobs where
there is a lot of workload, efficiency of the person is
reduced and it causes damage to the person's thinking
process. On the other hand, increasing evidence
shows that musculoskeletal disorders may be the
result of fatigue.

Fatigue manifests itself in the form of a feeling of
exhaustion, reduced physiological performance,
disturbed balance of the autonomic nervous system,
and reduced work efficiency. In addition to fatigue,
sleep is one of the factors affecting general human
health. People suffering from arthritis and muscle
pain often suffer from sleep disorders. Several studies
introduce improper body postures, lifting and
carrying loads by hand, repetitive movements and
exerting a lot of force as effective factors in the
occurrence of these disorders. Therefore, the present
study was conducted with the aim of investigating the
effect of workload, fatigue, sleep quality and physical
condition on musculoskeletal disorders of steel
industry workers.

Materials and Methods

The present study was a descriptive and analytical
type that was conducted on a population of 540
workers working in the steel industry of Dezful city.
To determine the sample size, Cochran's formula was
used at the confidence level of 0.95, p=g=0.5, and the
error value was 0.05, based on simple random
sampling, 400 people were selected as a sample.
Before starting the study and completing the
questionnaires, a written consent form was distributed
among the participants.

The tools used in this research are people's
demographic information questionnaire, Cornell
Musculoskeletal Discomfort Questionnaire (CMDQ),
Swedish Occupational Fatigue Inventory (SOFI),
Pittsburgh Sleep Quality Questionnaire (PSQI) and
NASA-TLX workload index. Rapid Entire Body
Assessment (REBA) was used to evaluate the
physical condition of people. To analyze the data,
descriptive statistics indicators such as mean,
standard deviation, percentage and Spearman's
correlation coefficient were used, and Structural
Equation Model (SEM) was used to examine the
relationships between observed and hidden variables.
In addition, to check the normality of data
distribution, Kolmogorov-Smirnov test was used and
the data were analyzed at a significance level of 0.05
and in SPSS version 25 software.

Results

According to the measurement of the prevalence
of musculoskeletal disorders, back pain with a mean
and standard deviation of 52.39£25.44 ranks first and

knee pain with a mean and standard deviation of
46.46+26.45 ranks second, indicating a high
prevalence of these disorders among the workers of
the steel industry. The mean and standard deviation
of workload index is 71.99+13.57, the mean and
standard deviation of job fatigue is 57.46+13.81, the
mean and standard deviation of sleep quality is
10.98+4.01, the mean and standard deviation of
physical condition is 20. 5.65+3. The results of the
correlation analysis showed that there is a positive
and significant relationship between workload,
fatigue, sleep quality and body condition with
musculoskeletal disorders (p<0.05). According to the
RMSEA index less than 0.1, the proposed model in
this study had a good fit and showed the role of
workload variables, fatigue, sleep quality and body
position in causing musculoskeletal disorders directly
and indirectly.

Discussion

The high prevalence of musculoskeletal disorders
in the back and knee area is due to the nature of work
in the industry, such as turning, excessive bending
and standing of workers throughout the entire shift
and improper posture. The obtained results were
consistent with the findings of the study of Noorolahi
et al. in which they reported the highest prevalence of
musculoskeletal disorders in the back, knee, and neck
regions. According to the surveys, the workload of
workers in this industry is high, which is due to
various factors such as steady and uniform work,
duration of work, job requirements (concentration,
precision and effort), fatigue caused by physical
pressure on muscles, the feeling of insecurity and
dissatisfaction with work are involved in creating and
increasing the workload of the studied people.

Examining the effect of fatigue on
musculoskeletal disorders shows average fatigue in
workers and the reason for this is high physical
activity and overtime during the week (the working
hours of each person is approximately 45 working
hours per week), which can be considered a
significant risk to people. The effect of sleep quality
on musculoskeletal disorders showed moderate sleep
quality. Juha et al. evaluated the insufficient quality
of sleep in the occurrence of skeletal disorders and
according to our findings, they reported a direct
relationship between the quality of sleep and pain in
the neck and shoulders.

In addition, the investigation of the effect of body
posture on musculoskeletal disorders showed that the
majority of workers are working in an inappropriate
body posture due to inappropriate workstations and
the type of activity in terms of static and dynamic.
According to the results of drawing the structural
equation diagram, firstly, improper body posture
directly had the greatest effect on MSDs, secondly,
sleep quality, thirdly, workload, and fourthly, fatigue
had the greatest effect on MSDs.

Conclusion

Therefore, among the risk factors examined in the
current study, unfavorable postures had the greatest
effect on musculoskeletal disorders, therefore, to




solve this problem and minimize it in the studied
population, it is necessary to first address the
problems of inappropriate working postures and
improve the ergonomics of the workplace by giving

more attention and making more efforts. In addition,
other identified risk factors have a significant impact
on the creation of musculoskeletal disorders, and their
adjustment or elimination can be very helpful.
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