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ABSTRACT

Introduction: Musculoskeletal disorders (MSDs) have a multifactorial nature. Biomechanical factors are
one of the most important factors. Consequently, the precise identification of effective factors plays
a significant role in controlling and preventing these disorders. Therefore, the current study aimed to
identify the awkward upper body postures and their effect on the prevalence of MSDs in office workers in
both women and men groups by objective methods.

Material and Methods: In this cross-sectional study, the participants were 36 office workers (18 women
and 18 men). The prevalence of musculoskeletal discomfort was evaluated using the Nordic questionnaire.
The upper limbs posture, including the back, neck, and wrists, was evaluated continuously with an
electronic inclinometer and an electrogoniometer for 30 min, followed by analyzing the collected data.

Results: The results revealed that the highest prevalence of musculoskeletal symptoms in both gender
groups was in the neck (58.33%), trunk (52.77%), and wrist (47.22%), respectively. The results disclosed
that the median trunk and neck flexion in both groups is over 20° and the posture angle in women is
higher than that of men (P<0.05). The results showed that pain and discomfort in the trunk and neck in
both gender groups have a significant relationship with the median posture angle (P<0.05). Also, the wrist
posture in both gender groups during work was in extension and static condition.

Conclusion: Based on the results of this study, the prevalence of disorders in women was higher than in
men. Although the tasks performed in both groups were similar, the assessment of postures disclosed
that women office workers had more awkward postures in the trunk and neck than men. In both groups,
the prevalence of musculoskeletal discomfort had a significant relationship with awkward postures in the
trunk and neck. According to the results of the current study, ergonomic interventions are recommended
to reduce awkward postures and to prevent MSDs, particularly among women office workers.
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1. INTRODUCTION most common occupational risk factors in office

Musculoskeletal disorders (MSDs) have a
multifactorial nature. Generally, the risk factors
for creating work-related MSDs include individual,
biomechanical, and psychosocial risk factors. The
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workers’ workstations include awkward and static
postures, long hours of computer work, long hours
of using the mouse and keyboard, non-ergonomic
workstations, and work-related psychological risk
factors. According to the results of studies, gender,

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.
org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://jhsw.tums.ac.ir/article-1-6904-fa.html

led from jhsw.tums.ac.ir on 2025-12-10]

[ Dowl

M. Nourollahi-Darabad et al. / The effect of awkward upper body postures

sedentary lifestyle, and a high body mass index can
be mentioned as individual risk factors. The results
of a study on the factors affecting the development
of MSDs in the upper limbs have revealed that the
individual and occupational variables affecting
the development of these disorders are different
in the two groups of men and women. Therefore,
to properly design the workstation and prevent/
control these disorders, it is essential to precisely
assess and identify related risk factors in both groups
of women and men. Consequently, the current
study aimed to investigate the prevalence of MSDs
and evaluate the impact of awkward postures of the
upper body on the prevalence of MSDs in office
workers, emphasizing the differences between men
and women while performing the same work tasks.

2. MATERIAL AND METHODS

A total of 36 office workers (18 women and 18
men) took part in this cross-sectional study. The
participants were selected randomly according to
the inclusion criteria for the study, including 1)
at least 12 months of work experience, 2) having
at least 4 hours of daily work with a computer at
work, and 3) not having any neurological disease,
severe spinal deformity, and musculoskeletal
pain not related to work. In the current study, the
Nordic Musculoskeletal Questionnaire was used
to determine the prevalence of MSDs. The posture
of the upper limbs was assessed using objective
techniques, including an electronic inclinometer
and an electrogoniometer.

1. Assessment of trunk and neck postures using an
electronic inclinometer

In the present study, a portable three-axis
inclinometer with a sampling frequency of 7.5 Hz
was used to continuously monitor the trunk and
neck postures in the sagittal and frontal planes. To
measure trunk angles, an electronic inclinometer
was installed on the sternum using a designed belt.

The inclinometer used to measure neck angles
was also installed in the forehead using a designed
forehead strap. Samples were collected for 30 min.
Then, the recorded signals were downloaded and
processed by MATLAB software. The distribution
of angles of working postures was determined using
the amplitude probability distribution functions
(APDF) method.

2. Assessment of wrist posture using an
electrogoniometer

In the current study, an electrogoniometer was
used to measure wrist posture during work. To
measure angles in the wrist area, one end of the
electrogoniometer was installed in the middle of
the wrist, along the metacarpal bone 3, and the
other end was installed in the middle-back part
of the ulnar and radius. Samples were taken for
30 min, and the distribution range of angles was
calculated after processing the data.

3. RESULTS AND DISCUSSION

The results of the prevalence of musculoskeletal
disorders among women and men revealed that the
highest prevalence of musculoskeletal symptoms
was related to neck (58.33%), low back (52.77%),
and wrists (47.22%).

1. Neck posture

According to the results, the median (50th
percentile) trunk flexion angle in the participant
women and men was (34.2745.74°) and
(32.45£4.03°) respectively. The difference in the
median values in the two gender groups was
1.8 degrees, the median angle measured in the
investigated group of women was higher than that
of men, and according to the results of statistical
analysis, this difference was statistically significant.
The same trend was observed for the median neck
angle in the frontal plane. Based on the results, it
was found that the awkward posture of the neck

Table 1: Musculoskeletal disorders and posture in neck, back and wrist among women (N=18)

Variable Disorders

Neck flexion APDF 50 (£SD) Neck

Trunk flexion APDF 50 (+SD) Lower back

Wrist flexion APDF 50 (+SD) Wrist

686

YES 11 35.78 (3.6)

0.04
NO 7 21.14 (5.3)
YES 10 29.15 (6.4)

0.04
NO 8 19.21 (7.3)
YES 9 23.16 2.4)

0.16
NO 9 20.18 (1.3)
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Table 2: Musculoskeletal disorders and posture in neck, back and wrist among men (N=18)

Variable Disorders

Neck flexion APDF 50 (+SD) Neck
Trunk flexion APDF 50 (+SD) Lower back

Wrist flexion APDF 50 (+SD) Wrist

in both groups of women and men participating
in the study has a significant relationship with
musculoskeletal disorders in the neck (Table 1,2),
(P<0.05). In this concern, Weon et al concluded
that sitting activities with long-term forward neck
posture may lead to pain in the neck and shoulders
during work time compared with a neutral neck
posture.

2. Trunk posture

The results showed that the median (50th
percentile) trunk flexion angle in the two groups of
men and women was 26.33£9.54° and 23.21+6.96°,
respectively. Several epidemiological studies have
shown that trunk flexion angle more than 20
degrees is an important risk factor in occupational
back pain. According to the results, the average
trunk angle in the sagittal plane in the women
group was 3.12° higher than in the man group, and
it was statistically significant. It was also found that
in both groups of women and men, low back pain
and disorders are significantly related to awkward
trunk posture (Tables 1, 2). (P<0.05)

3. Wrist posture

The results of investigating the wrist angle in
the sagittal plane showed that the median wrist

Journal of Health and Safety at Work 2024; 13(4)

Response  Number M (£SD) P

YES 10 30.65 (3/6)

0.04
NO 8 22.14 (4/0)
YES 9 25.54 (6/9)

0.05
NO 9 21.18 @4/3)
YES 8 27.26 (4/6)

0.29
NO 10 26.38 (2/5)

angle (extension) in the group of women and men
was 25.06+2.43° and 28.84+4.31°, respectively. The
median angle difference in the two gender groups
studied was not statistically significant. Likewise, by
comparing the 10th and 90th percentile of the wrist
angle, it was found that the wrist posture is static.

4. CONCLUSIONS

The results of the current study revealed
that the highest prevalence of musculoskeletal
symptoms was in the neck, low back, and wrist,
respectively, and the reported prevalence was
higher in the women group than in the men group.
Posture assessment disclosed that the angle of
the trunk and neck was higher in women office
workers than in men, and MSDs were significantly
related to awkward trunk and neck posture in both
groups. The results can help develop strategies
and interventions tailored to the gender group to
reduce the incidence of musculoskeletal symptoms
among office workers.
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