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Abstract

Objectives: Musculoskeletal disorders (MSD) induced by work are common in
laboratory jobs. One of the most important reasons for disorders is the lack of personal
fit with a workstation. This study aims to evaluate the body posture of experts in
scientific-research labs and explore their anthropometric fitness with workstations on
the campus of Hamedan University of Medical Sciences in 2022.

Methods: To investigate the MSD prevalence associated with the work, it was used the
Nordic questionnaire and, for evaluating the posture, the Novel Ergonomic Postural
Assessment (NERPA) technique. Then, to check the compatibility of laboratory
personnel with the workstations, some interventions were proposed to improve them.
Results: According to the findings, the highest amount of prevalence of pain over the
past year was in the neck area, 68.7%, and waist area, 59.37%, respectively. To assess
the body posture using the NERPA technique, the middle level of corrective actions as
well as more research was required. Also, the highest score of the risk, i.e. 40.62%, was
allowed to the neck. In most activities, there was not any match between the dimensions
of the personal body and the workstation.

Conclusion: The results indicated that the prevalence of MSD symptoms is high among
the experts in research laboratories, and the risk levels of ergonomic assessment are in
the middle. It seems that the lack of anthropometric matches with the workstation
generally has led to adverse work posture and thus, the prevalence of MSD disorders.
So, providing anthropometric matches between people who work in research
laboratories and their workstations is essential to reducing these disorders.

Keywords: Musculoskeletal disease; Anthropometry; Laboratory personnel; Novel
ergonomic Postural Assessment (NERPA)
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Extended Abstract
Background and Obijective

Among the risk factors that play a role in the
occurrence of musculoskeletal disorders, inappropriate
postures are considered one of the most well-known
risk factors, which often occurs due to the mismatch of
the individual's physical dimensions with his work
station. Therefore, one of the most important principles
of ergonomics to maintain the health of employees in
the work environment is to establish a fit between them
and their workstation, especially anthropometric fit.
One of the work environments where the need to
implement ergonomic rules is high, are research
laboratories. Due to the nature of their work, the
employees of research laboratories are required to use a
wide range of laboratory tools and instruments in
different body positions. Therefore, due to the nature of
their work and the poor awareness of these people
about ergonomics, the great importance of ergonomic
studies such as anthropometric fit between people and
their workstations is strongly felt. Therefore, the
purpose of this study is to investigate the working
posture of research laboratory employees and to find its
possible relationship with the lack of anthropometric fit
in their workstations.

Materials and Methods

Determining the prevalence of musculoskeletal
disorders in the body organs was done using the
Persian Nordic questionnaire.

Assessment of work posture was done according to
the diverse range of tasks of laboratory workers in
different body positions, using the new NERPA (Novel
Ergonomic Postural Assessment) method, which is an
improved method of the Rula (Rapid Upper Limb
Assessment) method.

Measurement of anthropometric dimensions: Due
to the nature of the work of research laboratory experts
and the type of tools used by them, anthropometric
dimensions including standing eye height, sitting eye
height, standing shoulder height, sitting shoulder
height, standing elbow support height, sitting elbow
height (elbow support height), standing height, sitting
knee height and neck angle were measured for
employees by Digimizer software (Digimizer version
4.1.1.0). Also, the height of the work surface in the
sitting position, the height of the chair (seat height), the
height of the elbow support, the height of the bottom
surface of the table to the feet, and the height of the
work table in the standing position were measured.
Finally, the anthropometric dimensions and the
dimensions of the workstations were jointly examined
and by comparing these two categories of data for each
person, the appropriateness or lack of appropriateness
of each workstation with the physical dimensions of its
users was determined.

Results

According to the NERPA method in these
workstations, the working postures did not require
immediate actions, but they required further studies.
Therefore, for further studies, the evaluation of the

prevalence of musculoskeletal disorders and their
compatibility with their workstations was investigated.
According to the information collected through the
Nordic questionnaire, the highest prevalence of
disorders during the last 7 days and 12 months was
observed in the neck, back and back areas of the
employees, respectively, and the lowest rate of
prevalence of musculoskeletal disorders also belonged
to the elbow and left wrist area of the employees.

By comparing the acceptable range of tables and
chairs and the physical dimensions of workstation
users, it was observed that in most activities, there is no
match between the physical dimensions of people and
their workstations.

Discussion

The importance of establishing anthropometric fit
between people and their workstations, which requires
the adoption of appropriate posture, has made it
necessary to investigate the prevalence of skeletal-
muscular disorders among research laboratory workers
and its relationship between the lack of anthropometric
fit of people and their workstations. In general, the
results of the study showed that the prevalence of
musculoskeletal disorders in the neck, trunk, and back
of research laboratory employees is high, and one of
the most important causes of this challenge is relatively
inappropriate  postures due to the lack of
anthropometric fit of people with their workstations.
The results of the assessment of people's posture at
their workstations using the NERPA method showed
that the working posture is in a medium risk situation
(score 3 and 4) and more investigations and studies are
needed. By examining the working postures of
laboratory technicians in India using the Quick
Exposure Checklist (QEC) method, 76.9% of the
studied technicians are exposed to skeletal-muscular
risks and ergonomic interventions are necessary to
reduce the level of exposure. The most common risk
factors are improper body postures, standing for long
periods of time, improper workstation arrangement.
Also, the prevalence of symptoms of pain and
discomfort among microscope users was more in the
neck (53.4%) and lower back (39.2%) areas. More than
a third of the educational experts of the laboratories of
the University of Medical Sciences had experienced a
musculoskeletal problem in the past year and more
than a fifth of people had experienced it in the past
7 days, and the waist, neck and upper back were the
most common areas involved.

Another noteworthy result of this study is that the
height of only 3.12% of the chairs, 12.5% of the tables
was suitable for the employees in sitting positions.
Similarly, in standing tasks, the height of the work
surface was such that only 50% of the people had a
suitable work surface and 15.6% of the employees with
a suitable neck angle were able to perform their work
tasks. In a parallel study, Ghasemi et al. investigated
the relationship between posture and anthropometric
suitability of several textile industries and reported that
the dimensions of the back of the chair, the height of
the chair, and the height of the work table are




inappropriate in most cases, and the lack of
anthropometric compatibility with workstations in all
dimensions led to an increase in the average score of
working posture.

Conclusion

The results of this study showed that the prevalence
of symptoms of musculoskeletal disorders is high in
experts of research laboratories and the risk levels of
ergonomic evaluation of most activities are at the
medium risk level. It seems that one of the reasons for
the high prevalence of disorders among these
employees is the lack of anthropometric compatibility

of people with their workstations. Therefore, the
implementation of ergonomic programs with the aim of
preventing and controlling ergonomic risk factors is
necessary to reduce the musculoskeletal disorders of
these employees. Obviously, according to the
hierarchy, priority should be given to eliminating the
risks of creating musculoskeletal disorders through
engineering, managerial and individual controls, such
as modifying the layout and work environment, as well
as the use of ergonomic tools and mechanical aids,
providing tables and chairs with the ability to
adjust dimensions, training and the use of personal
protective equipment.

Please cite this article as follows: Karami Z, Naserzadeh Z, Mahdavi N. Investigating the Anthropometric Fit of Scientific-
Research Laboratory Technicians with Their Workstations: A Case Study in Hamedan University of Medical Sciences. Iran J
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