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Abstract

Objectives: Musculoskeletal disorders are among the health challenges for faculty
members, affecting their performance and work-related quality of life. The present
study aimed to investigate the relationship between these disorders and the
ergonomic features of their workstations.

Methods: This research was conducted among 22 faculty members after obtaining
informed consent and using a census method. The prevalence of disorders was
assessed using the Cornell questionnaire, and the evaluation of the workstation was
performed using the Rapid Office Strain Assessment (ROSA) method. Then, 14
anthropometric dimensions (differentiated by gender) were measured, and 13
workstation characteristics were assessed. Finally, 11 criteria were used for
anthropometric fitness evaluation. Moreover, data analysis was carried out using
SPSS software (version 26).

Results: Approximately 46% of the participants had experienced pain and
discomfort in one of the musculoskeletal areas, with the wrist, neck, shoulder, and
lower back being the most affected areas, respectively. The ROSA results indicated
that 22.73% of the participants' workstations required ergonomic improvements.
The most significant mismatches were found in the criteria of 1) trunk length-chair
backrest length, 2) thigh thickness in a seated position-distance between thighs and
desk, and 3) shoulder width-chair seat width.

Conclusion: The signs of a connection between the high prevalence of
musculoskeletal disorders and the lack of anthropometric compatibility/inadequate
knowledge among faculty members in the field of ergonomics were observed. This
issue underscores the importance of considering ergonomic/anthropometric
characteristics of office desks and chairs during the procurement of office supplies
and emphasizes the need to enhance ergonomics knowledge.

Keywords: Musculoskeletal disorders, Faculty members, Anthropometric fit, ROSA
method, Cornell questionnaire
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Extended Abstract
Background and Objective

Musculoskeletal disorders are among the health
challenges faculty members face, and they have
unfavorable effects on the efficiency and quality of their
working lives. The present study aimed to investigate the
relationship  between these disorders and the
characteristics of faculty members' workstations.

Materials and Methods

The present research was conducted among 22
faculty members after obtaining informed consent and
in the form of a census. The prevalence of disorders was
assessed using the Cornell musculoskeletal discomfort
questionnaire, and the assessment of workstations was
performed by employing the rapid office strain
assessment  (ROSA) method.  Afterwards, 14
anthropometric dimensions (separately for men and
women) were measured by determining the quartiles and
13 characteristics of workstations. Finally, 11 criteria
were applied to evaluate the anthropometric fit. This
cross-sectional  descriptive  study  investigated
administrative  workstations and  anthropometric
dimensions of 22 faculty members employed in the
health faculty of Hamedan University of Medical
Sciences, Iran. After obtaining informed consent, this
study was conducted in seven steps.

First step: Each subject's demographic data were
collected, which included age, gender, body mass index
(BMI), hours of physical activity, work experience as a
faculty member, overall work experience, underlying
diseases, and experience of suffering from
musculoskeletal disorders.

Second step: The prevalence of musculoskeletal
disorders among this working population was
investigated using the Cornell questionnaire.

Third step: Workstations were evaluated using the
ROSA method. The purpose of this evaluation was to
consider the effect of the design and arrangement of
office equipment (chair, mouse, monitor, keyboard,
telephone) on individuals.

Fourth step: A total of 14 anthropometric
dimensions of the subjects were measured using tools
for measuring body dimensions, including large and
small anthropometers, rulers, measuring tapes, calipers,
and a stadiometer chair. These dimensions included the
rump length in the sitting position, the Popliteal to knee
lengh in the sitting position, shoulder to elbow length,
shoulder width (between two deltoids), hip width, eye
height in the sitting position, trunk length, shoulder
height in the sitting position, popliteal height, elbow
height in the sitting position, thigh thickness in the
sitting position, hand width, hand length, and the
distance of two elbows.

Fifth step: Six dimensions related to the chair (seat
height, back length, handle height, seat depth, seat
width, and back width), four dimensions related to the
table (table height, table width, table surface thickness,
and seat to bottom distance), one dimension related to
the monitor (height of the upper part of the monitor
from the ground), and two dimensions related to the
mouse (mouse width and length) were measured to
evaluate the conditions of the desks and chairs in the
workstations of subjects.

Sixth step: In the final stage, based on the fit criteria
and existing standards, the degree of anthropometric fit
between the anthropometric dimensions of the subjects
and their workstations was investigated.

Seventh step: Descriptive statistics (mean, standard
deviation, frequency, and percentage) and inferential
statistics (independent t-test, Mann-Whitney, and Chi-
squared test) were used to analyze the data. Moreover,
the Shapiro-Wilk and Kolmogorov-Smirnov tests were
employed to assess the normality of the observations.

Results

Approximately 46% of the subjects experienced pain
and discomfort in one of the areas of the musculoskeletal
system. In addition, the wrist, neck, left shoulder, and
back were the most affected areas, in respective order.
The results of the ROSA method indicated that 22.73%
of the subjects’ workstations needed ergonomic
enhancements. The highest unfitness was observed in
the following criteria: 1) trunk length- chair back length;
2) thigh thickness in the sitting position-distance
between the thigh and the table; 3) shoulder width-chair
back width.

Discussion

The present study investigated the prevalence of
musculoskeletal disorders among faculty members and its
possible relationship with the anthropometric fit/unfitness
of the users. The prevalence of musculoskeletal disorders
among the subjects was high, and nearly 50% reported
pain and discomfort in at least one part of the
musculoskeletal system. It seems that physical risk
factors, such as inappropriate postures, long hours of
working with computers, writing on the board, and
standing positions for teaching, are the most important
causes of the prevalence of musculoskeletal disorders
among this population. The results of assessments with
the ROSA method demonstrated that the workstations
were inappropriate among 25% of subjects. Indeed,
improper equipment and arrangement leads to placing the
body in an inappropriate position and suffering from
musculoskeletal disorders. A more precise examination
indicated that the most ergonomic unawareness and the
need for change is in adjusting the height and distance of
the chair handles, and this issue was the common
challenge of all the subjects. The monitor is one of the
main predictors of pain in the neck area. The lack of
knowledge regarding the appropriate height of the
monitor and the lack of possibility to adjust the seat depth
were also among the important findings of this section of
the study. In addition, the cause of discomfort in the lower
back area is related to office equipment, including the
chair, time, and manner of sitting. Other reasons for the
occurrence of disorders in these areas can be attributed to
inappropriate and static working postures, inconsistency
between the height of the eyes in the sitting position and
the upper part of the monitor, working above shoulder
level and stretching the arm while writing on the board,
and long teaching intervals. The improper wrist posture
while using the keyboard is the reason for the higher
prevalence of this disorder in the subjects. The
compatibility of the characteristics of the physical
components of the work environment with the
anthropometric dimensions of people in the office




environment is of great significance. Anthropometric
unfitness, as the root cause of inappropriate postures, is
one of the most important causes of musculoskeletal
disorders. One of the limitations of the present
investigation is the relatively small sample size due to the
reluctance of the subjects to participate in the study. Due
to this limitation, necessary qualitative and descriptive
assessments were conducted. Another limitation of this
study is the non-consideration of other responsibilities,
such as employment as the head of a department or
executive positions leading to an increase in sitting behind

a desk for a long time.

Conclusion

The results indicated the high prevalence of
musculoskeletal disorders in the subjects, especially in
the shoulder, neck, waist, and wrist areas. This issue
reminds us of the necessity of implementing ergonomic
interventions, such as paying attention to the
ergonomic characteristics of office supplies while
purchasing and modifying workstations based on
anthropometric dimensions.

Please cite this article as follows: Goodarzi Z, lzadi S, Seifollah Zade A, Hassanzadeh R, Mahdavi N. Evaluation of
Anthropometric Fit of Faculty Members with Office Workstation Characteristics . Iran J Ergon. 2024; 11(4): 293-305.
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