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Abstract

Objectives: In today's advanced world, musculoskeletal problems are among the
most serious problems. The present study aimed to assess the relationship between
ergonomics and postural abnormalities in manufacturing workers.

Methods: The statistical population of this research consists of 210 male employees
working in two production units. Among this population, 134 cases were included
in the study according to Morgan's table and based on the inclusion criteria. The
pain in different parts of the body was assessed by the Nordic Musculoskeletal
Questionnaire, the Rapid Entire Body Assessment (REBA) was utilized to evaluate
workplace ergonomics, and the body posture was evaluated by the New York
Posture Rating. The collected data were analyzed in SPSS software (version 26).
The Shapiro-Wilk test was used to investigate the normality of data distribution.
Moreover, a linear regression statistical test was utilized to assess the relationship
between research variables. The significance level was set at <0.05.

Results: The obtained results pointed to a significant and negative relationship
between the ergonomics score and the physical condition assessment (P=0.00;
R=0.60). In addition, the results highlighted the presence of skeletal-muscular
disorders in different parts of the body, with the highest prevalence in the back
(53.73%).

Conclusion: According to the high and negative correlation of the variables, it was
found that unfavorable ergonomic conditions can lead to poor physical condition
and numerous musculoskeletal consequences.

Keywords: Body posture; Ergonomics; Musculoskeletal disorder; New York test;
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Extended Abstract
Background and Objective

In today's advanced world, one of the most serious
threats presented to employees is musculoskeletal
problems. For instance, research demonstrated that in
the United States in 2006, 30% of injuries and illnesses
that caused lost work days were related to
musculoskeletal disorders. Although the lack of a single
standard has made it difficult to estimate the costs of
musculoskeletal problems, they have caused 70 million
medical visits and a total cost of about 45-54 billion
dollars. The increase in the prevalence of musculo-
skeletal problems has a significant and direct
relationship with workplace ergonomics. In this regard,
such components as frequent and repetitive activities,
bad body postures, and sitting for long periods are more
responsible for musculoskeletal problems than other
ergonomic factors. The aforementioned issues highlight
the necessity of conducting research in the field of health
and increasing the work efficiency of employees, who
are the most valuable assets of organizations. Therefore,
the present study aimed to assess the relationship
between ergonomics and postural abnormalities in
manufacturing workers.

Materials and Methods

Considering the goals and content of the current
research, it was conducted based on a descriptive causal
design. The statistical population of this research
consisted of male employees working in a
manufacturing company. Among 210 employees
working there, 134 cases entered the research according
to Morgan's table and inclusion criteria, which were as
follows: 1. informed consent to participate in the
research, 2. a minimum of three years of work
experience, and 3. absence of congenital skeletal-
muscular abnormalities. On the other hand, the
exclusion criteria entailed 1. occurrence of skeletal-
muscular disorders during the research process, 2. being
busy with serious work other than working in the
porcelain manufacturing company, and 3. doing heavy
sports, such as weight lifting.

Demographic characteristics (age, gender, height,
weight, work history, marital status, and amount of sports
activity) were collected through a self-report questionnaire.
The pain in different parts of the body was assessed by the
Nordic Musculoskeletal Questionnaire (NMQ), the Rapid
Entire Body Assessment (REBA) was utilized to
evaluate workplace ergonomics, and the body posture was
evaluated by the New York Posture Rating (NYPR). The
collected data were analyzed in SPSS software (version
26). The Shapiro-Wilk test was used to investigate the
normality of data distribution. Moreover, a linear
regression statistical test was utilized to assess the
relationship between research variables. The significance

level was set at <0.05.

Results

The obtained results pointed to a significant and
negative relationship between the ergonomics score and
the physical condition assessment (P=0.00; R=0.60). In
addition, the results highlighted the presence of skeletal-
muscular disorders in different parts of the body, with
the highest prevalence in the back (53.73%).

Discussion

Skeletal-muscular abnormalities are among the most
critical ergonomic consequences of the workplace. The
aforementioned issues highlight the necessity of
conducting research in the field of health and increasing
the work efficiency of employees, who are the most
valuable assets of organizations. Therefore, the present
study aimed to assess the relationship between
ergonomics and postural abnormalities in male
employees in two manufacturing companies. The results
of the present study demonstrated a negative and
significant relationship between the scores obtained
from the ergonomic evaluations of the workplace
evaluated by the REBA scale and the scores obtained
from the skeletal-muscular assessments made by the
New York test. This finding can be justified on the
grounds that prolonged bad body postures in the
workplace can cause these pains and skeletal-muscular
abnormalities. In this regard, the review study by DE Sio
et al. (2018) pinpointed that the main cause of
musculoskeletal abnormalities is static posture (84%),
followed by repetitive movements (53.8%), individual
characteristics (46.2%), and muscle imbalance (38.5%).

The results of the present research are in agreement
with those reported by Gandomi and Zartoshtian (2019),
who indicated that workplace ergonomics is
significantly correlated with hyperlordosis and hyper-
kyphosis. Furthermore, the results of this research
illustrated that the participants suffered from pain in
different parts of the body, and back pain (53.73%) was
the most prevalent site for pain. In order to justify this
finding, we can refer to the research by Punnett et al.
(2004), who pointed out that improper trunk and arm
postures play a critical role in musculoskeletal pain.

Conclusion

According to the high and negative correlation of the
variables, it was found that unfavorable ergonomic
conditions can lead to poor physical condition and
numerous musculoskeletal consequences. It was also
revealed that standing and fixed workplace postures
cause pain in different parts of the body, especially the
lumbar. It is suggested that after ergonomic
improvement in the workplace, this relationship be
assessed to increase the accuracy of the results obtained.

Please cite this article as follows: Hosseini S M, Lahouri A, Barati A, Miri H. Investigating the Relationship between Ergonomics
and Postural Abnormalities in Manufacturing Industries . fran J Ergon. 2023; 11(2): 83-89. DOI:10.32592/1JE.11.2.83
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