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Abstract

Background: Today, millions of computer users around the globe have musculoskeletal disorders (MSDs), highlighting
the significant rise in office employees experiencing these conditions and the urgent need for intervention.

Objective: To investigate the ergonomic risk factors and their relationship with musculoskeletal disorders among
computer-using administrative staff in a Nigerian University.

Methods: A cross-sectional study of 142 administrative staff of Redeemer's University, Ede, Nigeria, was conducted.
Data on respondents' general characteristics were gathered through a self-developed questionnaire. Data on MSDs
were derived from the Nordic Musculoskeletal Questionnaire (NMQ), while ergonomic data were collected using the
Rapid Office Strain Assessment (ROSA) method.

Results: The highest prevalence rates of MSDs were in the neck (51.4%) and lower back (42.3%) regions. The mean
ROSA score at workstations for the chair section was 5.01+1.35, the monitor and telephone section was 2.54+1.05, and
the mouse and keyboard section was 2.73+0.84. The mean final ROSA score was 5.06+1.32, indicating that most of the
employees were at high risk of musculoskeletal complaints. The chair section was identified as the most significant
factor raising the risk level. There was a significant positive and moderate correlation between ROSA final score and
MSDs at the neck (r = 0.469) and low back (r = 0.309).

Conclusion: MSDs are prevalent among computer-using office workers, and there is a significant relationship between
MSDs and workstation ergonomics. The parameters associated with the chair section should receive priority attention
to reduce and eliminate MSDs among university administrative staff who use computers.

Keywords: Anatomical body region, Musculoskeletal disorders, Nordic Musculoskeletal Questionnaire, Rapid
Office Strain Assessment.
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Introduction

Globally, computers have revolutionised the way
people work and learn, fundamentally changing
education, communication, and workplace
practices. [1l The computer is an essential work
tool of the university employees, helping them
achieve the desired organisational outcomes and
conduct day-to-day activities, with positive
effects on the accuracy and efficiency of their
work.[2l  Studies conducted in Nigeria,?!
Bangladesh, ™!
demonstrated the widespread use of computers.

Jordan, 2 and beyond,

However, the widespread use of computers in
contemporary academic and professional
environments has increased the risk of
musculoskeletal disorders (MSDs) among
computer users.Z] MSDs comprise several
conditions affecting the human musculoskeletal
system.l®l Other common names for MSDs are
repetitive motion injury, repetitive stress injury,
overuse injury, soft tissue disorders,
occupational overuse syndrome and many more;
all of these terms broadly describe the nature of
these disorders.[¢]

A Global Burden of Disease (GBD) 2019 data
analysis showed that approximately 1.71 billion
people globally live with MSDs.l”l MSDs are also
the most significant contributor to years lived
with disability (YLDs), accounting for 17% of all
YLDs globally - approximately 149 million YLDs
- with low back pain the leading contributor to
the global burden of musculoskeletal disorders
(570 million prevalent cases globally, accounting
for 7.4% of all YLDs).”l Studies in Nigeria,
Ethiopia, Iran and other nations demonstrated
MSDs prevalence rates among computer users to
be as high as 77%. [>&11

MSDs happen when a person is too fatigued, and
their body cannot recover fast enough. As a
result, the fatigue generated continues to outpace
recovery, and the resulting musculoskeletal

imbalance remains untreated.['? If the treatment
is not initiated correctly, various acute MSDs may
develop, displaying several symptoms like
tenderness, inflammation, swelling, and
warmth.[’3l The commonly reported MSDs linked
to computer use include low back pain, neck
pain, carpal tunnel syndrome, tendonitis, and
ligament sprain. At the same time, the commonly
affected body regions are the neck, shoulders,
upper back, wrists, and hands. [415 These
affected areas are of significant concern among
computer users, which may impair performance
and quality of life by causing pain, discomfort,
decreased functioning, and psychological
distress. [ Studies across various workplace
settings, including universities, demonstrate that
MSDs can lead to absenteeism, reduced
productivity, and even job loss. [2811] Research
has shown a strong relationship between the
development of MSDs and poor workstation
ergonomics among computer users, particularly
in office settings. [24]

Ergonomics, as a scientific discipline, is
dedicated to understanding the interaction
between individuals and their working
environments; when it comes to computer usage,
ergonomics is all about making the most out of
how workstations are set up.[¢171 This includes
how chairs are adjusted, how high a desk should
be, where to put monitors, where to put
keyboards and mice, and even how the
environment is lit and heated. [1617] Studies have
established the importance of factors like chair
design, desk height, and monitor placement in
reducing the risk of MSDs. 31819 Beyond the
physical elements of the workstation,
environmental factors also contribute to
ergonomic risk. Insufficient lighting, excessive
noise, and extreme temperatures have been
linked to increased muscle tension, eye strain,
and headaches, increasing the effects of poor
workstation design.[?] Furthermore, a lack of
regular breaks and exercises, which allow the
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body to recover from prolonged static postures,
compounds the risk of developing MSDs.
Prolonged sitting at the computer workstation is
often required by staff, including academic and
administrative personnel, for various
purposes.#2122] Prolonged sitting may hurt the
musculoskeletal health of computer users, with
studies showing a high prevalence of MSDs
among computer users with prolonged
sitting.[?>24 Studies have shown that ergonomic
corrections can significantly lower the incidence
and severity of MSDs, with studies reporting
reductions in MSD symptoms of up to 60% or
more. P102] These interventions can range from
simple workstation tweaks like adjusting
monitor height to full-scale workplace redesign,
including the provision of ergonomic furniture
and equipment. [32¢] This is essential because the
existing body of research underscores the clear
link between ergonomic risk factors and the
development of MSDs. [220]

Computers have become an integral part of
everyday work within the university system.[2728]
This widespread use of computers in the
university system, especially among the
administrative staff, in addition to ergonomic
risk factors (such as prolonged sitting in
inappropriate, awkward, and static postures on
the computer workstation), has increased the risk
of MSDs in computer users.[24] The presence of
these MSDs has further led to impaired
performance and reduced quality of life by
causing pain, discomfort, decreased functioning,
and psychological distress.l4l Ergonomics plays a
vital role in preventing MSDs by promoting an
optimal fit between individuals and their work
environments.['] Despite this critical role, the
university system is still characterised by a high
prevalence of MSDs.[?301  Therefore, this study
investigated ergonomic risk factors and their
relationship with musculoskeletal disorders
among computer-using administrative staff in a
Nigerian University.

Methods

Study design, setting and population

This was a descriptive, cross-sectional study. The
study population was the administrative staff of
the Redeemer’s University, Ede, Osun State,
Nigeria, who are regular computer users. For this
research, a regular computer user was defined as
an individual who spends a minimum of two
hours per day for five working days in a week,
interacting with a computer for work or study-
related tasks.

Redeemer's University is a faith-based, privately
owned University in Nigeria. The university
currently has a student population of about 5000
and a staff of about 600, excluding all forms of
casual workers. The university presently has
eight faculties and, in addition, internationally
reputable institutes.

Inclusion Criteria

All active administrative staff members who
regularly used computers for a minimum of two
hours per day for five working days in a week
were included in the study.[

Exclusion Criteria

Administrative staff members with Computer
usage of less than two hours per day, with a
previous diagnosis of medical conditions
unrelated to computer use that significantly
contributed to musculoskeletal problems (such as
rheumatoid arthritis, recent injury) were
excluded from the study. In addition, physically
disabled staff members and pregnant women
were excluded from the study.

Sampling technique/sample size

A non-probability purposive sampling was used
to recruit participants for this study. Participants
who met the inclusion criteria and consented to
participate were included in the study. The
minimum sample size for the study was
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calculated using the following sample size
formula:

n =N (1 +N(e)? (Yamane’s Formula)

Where:

N =250 and e = 0.05

Therefore, n =250/ (1+ 250 (0.05)2) = 154.

Data collection instrument

A socio-demographic data questionnaire was
used to collect information on respondents'
general characteristics, including age, sex, the
number of hours spent at the computer
workstation per day, taking a break every 2 hours
of computer use, and years of work experience.
The Rapid Office Strain Assessment (ROSA) tool
was used to assess ergonomic risk factors. This
ergonomic assessment tool is designed to quickly
provide a quantitative assessment of the risks
associated with computer use at a computer
workstation. It is based on Canadian guidelines
developed by a panel of experts and assesses
awkward postures and risk factors related to the
use of peripherals during office work.

The ROSA tool evaluates ergonomic risk factors
and musculoskeletal disorders among computer
users. The typical ROSA score ranges from 1 to
10, with higher scores indicating a greater risk of
musculoskeletal problems. Low risk (1-4): These
scores suggest a workstation setup with minimal
ergonomic deficiencies and a lower risk of
potential MSDs. The workstation could benefit
from adjustments to improve comfort and
potentially reduce MSD risk. High risk (5-10):
these scores suggest workstations with
significant ergonomic deficiencies and a higher
risk of MSDs. Further ergonomic evaluation and
intervention are likely recommended to address
these issues. Inter-observer reliability was good
for the keyboard and ROSA final scores (ICC >
0.5) and excellent for the keyboard and mouse
scores (ICC> 0.75).131]

The Nordic Musculoskeletal Questionnaire
(NMQ) was used to collect information on MSDs
prevalence and sites. This Nordic
musculoskeletal questionnaire can be used either

as a questionnaire or in the form of a structured
interview. To facilitate completion and identify
specific body parts, a marked body map is
provided. In the particular use of identifying
MSD, the basic question pattern has been
modified to meet the survey's specific purpose.
Body-region-specific questions are combined in a
modified form to collect the data. This part of the
questionnaire consists of nine body-region-
specific questions, organised into six sections.
The first section of the questionnaire is intended
to identify the occurrence of MSD. If the response
to the first section is negative, the subject can skip
the other sections of the same body part. The
second section identifies whether the particular
MSD is causing work interference. The third
section identifies pain in the body part in the last
seven days. The fourth section asks if the subject
has ever hurt the body part in an accident.
Duration of the MSD is identified in the fifth
section. The sixth section evaluates whether the
subject has consulted the medical practitioner
due to the persistence of the problem. The NMQ
is a valid, reliable, and widely used instrument,
with test-retest reliability and specificity scores
ranging from 66% to 92% and 71% to 88%,
respectively. [32-34]

Ethical consideration

Ethical approval was obtained from Redeemer’s
University =~ Research ~ Ethics =~ Committee
(RUN/REC/2024/184). Thereafter, the
individual consent of the participant was
obtained. The questionnaire was distributed to
the selected staff by hand and collected via the
same means.

Data analysis

All statistical analyses were performed using
IBM SPSS Statistics (version 26.0, IBM SPSS
Statistics, Armonk, USA). Descriptive statistics of
frequencies, means, standard deviations, and
percentages were used to summarise data on
general characteristics, ROSA score and
prevalence of MSDs in different body regions. A
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Spearman's rho correlation analysis was used to
determine the relationship between ROSA scores
and the prevalence of MSDs across different body
regions. The level of statistical significance was
set at p< 0.05.

Results

One hundred and forty-two computer-using
administrative staff participated in this study.

The participants comprised 71 (50%) males, and
the mean age was 34.7846.69 years, with most
participants aged 31 - 40 years. More than half
(83; 58.5%) indicated they do not take a break
every two hours of computer use. The average
computer usage hours of the respondents were
4.78+1.76 hours, the
experience was 5.99+3.64 years (Table I).

and average work

Table I: General characteristics of participants

Variable Frequency (n) Percentage
Gender

Male 71 50

Female 71 50

Total 142 100
Regular Break

Yes 59 41.5

No 83 58.5

Total 142 100
Variable Minimum Maximum Mean = SD
Age (years) 21.00 54.00 34.78 + 6.69
Hours spent daily on the 2.00 10.00 480+1.73
computer

Work Experience (years) 1.00 20.00 599 +3.64

Table II shows the chair section and ROSA final
score, indicating that the workstations were
poorly designed, resulting in a high risk (ROSA

final score = 5) of having MSDs. The participants’
MSDs distribution by body regions is shown in
Figure 1.

Table II: Assessment of physical exposure to MSDs with ROSA among computer users

Variable

Chair (Height and pan depth; Armrest
and back support)

Monitor and Telephone

Mouse and Keyboard

ROSA final score

Minimum  Maximum Mean £ SD

2

1
2
2

7 5.01+£1.35
5 2.54 £1.05
6 2.73 £0.84
7 5.06 £1.32

ROSA - Rapid Office Strain Assessment

Table III shows that the discomforts/pain at the
neck (r = 0.465, r = 0.469), shoulder (r =0.231, r =
0.222), wrist/hand (r = 0.217, r = 0.206), upper (r
= (0.214, r = 0.226) and lower back (r = 0.310, r =

©Annals of Health Research. Volume 11, Issue No. 4, 2025

0.309), ankle/feet (r = 0.189, r = 0.166) were
positively correlated with both the chair section
and ROSA final score respectively.
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Frequency distribution of Musculoskeletal disorders in different
body regions

B Neck

H Shoulder

0.169
0.028

0.218

o Lower back B Hips/Thighs B Knee

0.063

H Elbow

0127

”,—“"0.12
0.134

Wrist/Hand B Upper back

H Ankle/Feet

Figure 1: Frequency distribution of Musculoskeletal disorders in different body regions

Table III: Correlation between participants' Musculoskeletal Disorders and the final ROSA score

Body Chair score Monitor and
regions Telephone
score

r (p-value) r (p-value)
Neck 0.465 (0.001)**  -0.009 (0.915)
Shoulder 0.231 (0.006)**  0.089 (0.292)
Elbow 0.143 (0.089) 0.098 (0.245)
Wrist/hand  0.217 (0.010)* 0.050 (0.557)
Upper back  0.214 (0.010)* -0.095 (0.261)
Low back 0.310 (0.001)**  -0.024 (0.778)
Hips/Thighs -0.057 (0.501) 0.009 (0.918)
Knee 0.079 (0.349) 0.049 (0.561)
Ankle/feet 0.189 (0.024)* -0.023 (0.783)

Mouse and Final ROSA score
Keyboard score

r (p-value) r (p-value)
0.072 (0.392) 0.469 (0.001)**
0.129 (0.125) 0.222 (0.008)**
-0.137 (0.104) 0.133 (0.114)
-0.076 (0.371) 0.206 (0.014)*
0.037 (0.659) 0.226 (0.007)**
0.122 (0.147) 0.309 (0.001)**
0.138 (0.103) -0.034 (0.692)
0.040 (0.637) 0.103 (0.222)
-0.066 (0.437) 0.166 (0.048)*

**Correlation was significant at the 0.01 level (2-tailed). *Correlation was significant at the 0.05 level (2-tailed)

Discussion

It is essential to recognise that computer use has
become part of everyday activities, and the
of MSDs and the
associated burden for both employee and

increasing prevalence

employer cannot be ignored. 1131 Therefore,
identifying the ergonomic risk factors among
computer users will help to devise necessary
interventions to reduce the prevalence of
associated MSDs and work

also reduce

©Annals of Health Research. Volume 11, Issue No. 4, 2025

absenteeism and increase work productivity.
According to the findings of the present study,
the neck had the highest prevalence of MSDs. The
recorded mean ROSA scores indicate that most
employees are at high risk of musculoskeletal
complaints. The most crucial factor in the present
study, raising the risk of MSDs, was the chair
section.

The NMQ outputs showed that MSDs were
widespread among the participants, with the
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highest prevalence of MSD symptoms at the neck
(51.4%), lower back (42.3%), and upper back
(21.8%). MSD symptoms at the shoulder,
wrist/hand, and ankle/feet also had
contributions of 12.7%, 13.4% and 6.3%
respectively. The reason for neck pain could be
inappropriate workstation design,
inappropriateness of the office equipment and
improper positioning of the monitor screen,
resulting in an awkward neck position, and this
is done for a prolonged time while sitting. Upper
and lower back pain and discomfort could be a
result of the inappropriateness of the backrest,
prolonged seating time, incorrect seating position
and non-adjustable or wrong adjustment of the
adjustable chair. Shoulder pain and discomfort
could be a result of Cchair-table height
incompatibility, inappropriate distance of the
mouse to the keyboard and improper placement
of the mouse and keyboard. The outcome in this
study is similar to findings in other studies. [36-3]

The mean ROSA chair section score showed a
high risk of ergonomic risk factors. The chair
section includes chair height and depth, as well
as armrest and back support sections. The reason
for this high-risk level result could be the lack of
appropriate height and depth in the chairs, as
well as the lack of armrests and back supports in
most of them. In addition, the chair score shows
a significant relationship with pain in the neck,
shoulder, wrist/hand, upper and lower back,
and ankle/foot regions. This implies that most of
the computer users were using inappropriate
chairs, placing undue tension on the body
regions, which might have been responsible for
the occurrence of pain. Studies have shown that
many employees do not use appropriate
ergonomic chairs, and this has been associated
with the development of MSDs. 13637401 According
to the Work Health Professionals,[*ll a proper
ergonomic chair should feature adjustable
lumbar support, height, backrest angle, seat
depth, armrests and seat tilt to support natural

spinal curvature and promote comfortable,
healthy posture for extended periods.

This study also reveals that the mean ROSA score
of the chair section was higher than that of other
sections (mouse and keyboard, monitor and
telephone). The ROSA scores of the different
sections showed a lower risk level than those of
the chair section. This observation agrees with
the findings of the study by Khaya ¢ in which
other sections of the mouse and keyboard, and
the monitor and phone, had lower mean scores
than the chair section. The reason for this pattern
could be that the parameters associated with the
chair section are germane to the development of
MSDs and should be given priority over other
sections (of mouse and keyboard, monitor, and
telephone).

ROSA section on mouse and keyboard, monitor
and telephone showed no significant relationship
with the development of MSDs in the body
region. This agrees with a previous study by Iram
et al. 7], in which monitor and telephone scores
showed no significant association. However,
other previous studies have established a
significant association between monitor and
telephone use and complaints of pain or
discomfort in the neck and shoulder regions. [36:40]
The possible reason for the difference in the
outcomes is that the monitor was not low, and the
employees had earphones available to attend to
phone calls. In addition, the study results showed
that the mouse and keyboard section was not
significantly associated with complaints of pain
in the lower arm, wrist, or hand. This differed
from other studies that established significant
associations between the variables. [3¢ 37, 40l The
reason for this could be that the participants in
the present study did not use the mouse and
keyboard for an extended period of time.
Extensive use of the mouse and keyboard during
work, which leads to consistent muscle
contraction, has been linked to the development
of MSDs in the wrist and hand. 4243l
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The final ROSA score reveals the level of risk
among the employees. The final ROSA score in
this study was 5.06, indicating a high risk. This
result was similar to those of other studies, in
which the final ROSA score was at a high-risk
level. 18 44 This shows a worse condition of
workstations in which the employees are
working, exposing them to high ergonomics risks
linked to the development of MSDs. Strong
relationships were observed between ROSA final
score and complaints of pain in the neck,
shoulder, wrist/hand, upper and lower back,
and ankle/feet. Performing computer-related
work for long hours without breaks can lead to
pain or discomfort in various parts of the body.
Inappropriateness of workstations, wrong
matching of workstation (e.g. monitor, chair,
table, telephone) to employee can trigger
discomfort in the neck, shoulder, upper and
lower back, wrist/hand and even ankle/feet
regions. According to Iram et al. &,
discomforting positions such as inadequate
positioning of the chair and table, and
inappropriate viewing angle of the monitor
screen have been shown to affect the soft tissue of
the body negatively, thereby causing muscle
stress, weakness, fragility and fatigue, and
eventually resulting in muscular pain. In
addition, poor or inappropriate workstations and
misuse of office equipment will put employees in
awkward working positions and postures, which
have been linked to the occurrence of MSDs in
different body regions among computer users.
36371 To mitigate these concerns and ensure
comfort and
workstations should be ergonomically designed.

increased productivity,
Also, educational interventions such as teaching
employees to maintain proper posture while
working, to use breaks during work, to adjust
their chairs, and to use the keyboard and mouse
should be encouraged. (18]

Strengths and limitations
This study is one of the very first pieces of
research evidence on ergonomic risk factors

using ROSA and their relationship with MSDs
among computer-using university staff in
Nigeria. But this study has some limitations. A
cross-sectional study design was adopted, which
does not infer causality. The use of self-report
data collection tools is subject to recall bias and
reporting bias. The number of participants in this
study was slightly lower than the calculated
sample size, which may have underpowered the
study and limited the generalizability of the
results to other working groups. Further research
with a larger sample size and targeted at different
work settings is desirable.

Conclusion

The study concludes that MSDs are highly
prevalent among computer-using administrative
staff of Redeemer's University, Ede, particularly
affecting the neck, shoulders, wrist/hand, upper
and lower back, and ankle/feet regions. A
relationship was observed between MSDs and
workstation ergonomics. The ergonomic risk
factor level was high, and the parameters
associated with the chair section should be given
attention to reduce and eliminate MSDs. These
findings underscore the critical need for
ergonomic interventions to alleviate these risk
factors and improve musculoskeletal health
among computer users.
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