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ABSTRACT

IS Musculoskeletal symptoms and pain are important problems that can affect quality of life
(Qol). This study aimed to determine the prevalence of work-related musculoskeletal disorders (WMS-
Ds) and their association with fatigue and job satisfaction among employees of a medical university in
Semnan, Iran.
This is a descriptive-analytical study with a cross-sectional design. Participants
included 125 administrative staff of Semnan University of Medical Sciences (SUMS) in Semnan, Iran
in 2025. We used stratified random sampling with proportional allocation. Instruments were a demo-
graphic/behavioural form, the musculoskeletal questionnaire (NMQ), the Minnesota satisfaction ques-
tionnaire (MSQ), and the multidimensional fatigue inventory (MFI). Data were analyzed using SPSS soft-
ware, version 26 with Kolmogorov-Smirnov, chi-square, Pearson, and Spearman tests. Significance level
was set at 0.05.
ST Among 125 employees, 60.8% were female, and their mean age, work experience, and Body
mass index (BMI) were 41.18%7.49 years, 13.39+12.79 years, and 28.06+18.24 kg/m? (overweight).
Their mean computer work hours per week (33.40 h) were significantly higher than non-computer work
hours (21.19 h). Overall prevalence of WMSDs was 30.6%. The most prevalent affected sites were neck
(41.6%), shoulders (37.6%), and low back/buttocks (34.4%). Women reported a higher prevalence of
pain in most areas, including neck (52.6%), shoulders (47.4%), low back (40.8%), and buttocks (44.7%),
compared to men. Smoking was significantly associated with hip pain (P=0.028). linear-by-linear associa-
tion test revealed a significant positive linear relationship between increased stress and shoulder and
upper back pain. A significant positive correlation was observed between fatigue and ankle/foot pain
(Spearman’s rho=0.189, P=0.041). Moreover, a significant negative correlation was found between fa-
tigue and job satisfaction, indicating that higher fatigue was linked to lower job satisfaction.
[@TEITERTY WMSDs prevalence is moderate among administrative staff at SUMS, with neck pain, shoul-
der pain, and low back pain as the most common disorders. Various individual (female gender, over-
weight), behavioral (prolonged computer use, smoking), and psychosocial factors (perceived stress) can
contribute to increased musculoskeletal pain in specific regions. Fatigue is associated with reduced job
:  satisfaction and increased ankle/foot pain. These findings provide local evidence for human resource
Received: 13 Dec 2025 managers and occupational health professionals to design targeted ergonomic interventions (optimiz-
Revised: 18 Feb 2026 : ing workplaces), stress management programs, and corrective exercise programs to reduce fatigue, en-
Accepted: 27 Jul 2026 : hance job satisfaction, and promote the physical and mental health of medical university employees.
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English Version
Introduction

odern lifestyles are accompanied by
decreased physical activity and in-
creased sedentary behaviors, which
pose a serious risk to public health. People with desk
jobs have limited opportunities to move during work-
ing hours, and prolonged sitting can lead to work-related
musculoskeletal disorders (WMSDs) [1]. These disor-
ders usually manifest as pain, discomfort, stiffness, or
functional limitation in various body regions, including
the neck, shoulders, back, wrists, and lower limbs, and
can affect job performance, quality of life (QoL), and
employee productivity. The World Health Organization
(WHO) has identified musculoskeletal conditions as
one of the main causes of disability and reduced QoL
in the working population [2]. It is estimated that ap-
proximately 1.71 billion people worldwide suffer from
WMSDs [3]. In the United States, the incidence rate of
WMSDs was reported as 27.2 per 10,000 among full-
time workers; in European Union member countries,
prevalence was 79% in Finland, 75% in France, and
73% in Denmark [4]. The prevalence of WMSDs ranges
from 43.1% to 48.4% in Thailand [5] and from 7.8% to
47.7% in Iran [6]. In a study, low back pain, as the most
common WMSD, was recognized as the most impor-
tant cause of disability in 160 out of 204 study countries
[3]. However, its incidence rate in Europe was 43%, and
muscle pain in the shoulders, neck, and upper limbs was
41% [4]. Among Iranian office workers, the prevalence
of neck, wrist, and elbow pain was 47.7%, 40.4%, and
8.7%, respectively [6].

WMSDs can be caused by various factors, including
individual-related and work-related factors [7]. Factors
related to poor nutrition, smoking and alcohol consump-
tion, insufficient rest, specific medical conditions, and
demographic factors such as age greatly increase the risk
of WMSDs. On the other hand, prolonged static pos-
tures, repetitive movements, poor design of the work-
place, and psychosocial stressors are among the most
important predictors of WMSDs [8]. What complicates
the situation further is the existence of a vicious cycle
in which WMSDs interact dynamically with fatigue
and reduced job satisfaction. In other words, WMSDs
are not merely a physical phenomenon but a biopsycho-
social issue with complex dimensions. Occupational
fatigue is not only the physical consequence of muscle
pain but can also act as an aggravating factor, reducing
pain tolerance and increasing the individual’s percep-
tion of symptom severity [9]. On the other hand, low job
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satisfaction, as a psychosocial stressor, increases muscle
tension and reduces the individual’s motivation to seek
treatment or correct ergonomic behaviors [10]. Several
recent studies have confirmed a significant relationship
among these three constructs [9, 11-13]; however, most
have examined them in pairs, and simultaneous exami-
nation of all three in one population remains rare [11,
12].

Although WMSDs are usually not life-threatening
diseases, they are typically associated with pain and
limitations in motor skills, leading to early retirement
[3]. Several studies in recent years have confirmed the
significant relationship between work-related musculo-
skeletal symptoms and pains with job satisfaction and
fatigue [9, 10-13]. A deeper review of the literature re-
veals significant contradictions. For example, regarding
the role of gender, some studies reported a significant
difference and higher prevalence of musculoskeletal dis-
orders in women [14-16], while Wuytack et al. showed
that these differences were more due to the type of job
tasks and the level of occupational exposure rather than
gender alone [17]. Also, in examining the relationship
between body mass index (BMI) and musculoskeletal
disorders, some studies found a strong association of
BMI with low back pain [18-20]. However, Alangari et
al. stated that the physical load of work had a greater
role than BMI [21]. Regarding hours of computer use,
there were also contradictions in the literature; Gosain
found a direct linear relationship between musculoskel-
etal disorders and computer use [22], while Azmi et al.
considered the quality of ergonomics and movement
breaks to be more determining factors of the relation-
ship between them [23]. In addition, although the pair-
wise relationships between WMSDs and fatigue and job
satisfaction have been confirmed, the exact mechanism
of their simultaneous interaction and the possible role
of fatigue as a mediating or moderating factor remain
unclear. Moreover, the role of less-studied variables
such as sleeping position and perceived stress in Iranian
office workers, considering the specific work culture
and lifestyle, remains unknown. Also, the relationship
between fatigue and pain in specific areas such as the
ankle requires more investigation. Due to differences in
working conditions, type of job, and demographic char-
acteristics, the results from studies conducted in other
settings cannot be fully generalized to the employees of
medical universities (given the specific working condi-
tions, including long hours of computer use and psycho-
social pressures arising from providing health services).

No local study has yet simultaneously and compre-
hensively examined the three variables of WMSDs, fa-
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tigue, and job satisfaction among employees of Semnan
University of Medical Sciences (SUMS) in Semnan,
Iran. Therefore, a study that simultaneously examines
the prevalence of WMSDs and their relationship with
fatigue and job satisfaction in this high-risk population
seems essential for designing preventive interventions
and promoting the occupational health of SUMS em-
ployees. Keeping this in mind, the present study aimed
to investigate the prevalence of WMSDs (symptoms and
pain) and their relationship with fatigue and job satis-
faction among SUMS employees. Accordingly, we hy-
pothesize that: (a) there is a significant positive relation-
ship between the level of fatigue and the occurrence of
WMSDs; (b) there is a negative relationship between job
satisfaction and the occurrence of WMSDs; (c) selected
demographic/behavioral variables (such as gender, age,
BMI, computer use hours, smoking, exercise, perceived
stress, and sleeping position) are associated with the oc-
currence of WMSDs; (d) the level of fatigue affects the
association between WMSDs and job satisfaction.

Materials and Methods
Study design and participants

This is a descriptive-analytical study with a cross-sec-
tional design. The study population included all admin-
istrative employees working at the central headquarters
and university complex of SUMS in 2025. A stratified
random sampling with proportional allocation was used.
The initial sample size was calculated using Cochran’s
formula (Equation 1):

2
_ Z1-x/2P4
L (n = =22

By considering a 95% confidence level (Z, =1.96),
expected prevalence (p) of 0.9, and absolute precision
(d) of 0.08, the initial sample size was estimated at 54.
Then, applying a design effect of 2, the sample size
reached 10: (Equation 2):

2. (54x2=108).

Considering a 20% attrition rate, the final sample size
was determined at 135. To ensure sample adequacy
across different strata, 140 questionnaires were distrib-
uted. For sampling, the study population was divided
into five strata based on university departments (educa-
tional, research, financial & administrative, support, and
information technology), albeit the nature of work for
all employees (desk job) was similar in terms of ergo-
nomic conditions. The sample size for each stratum was
calculated using proportional allocation as nh=Nh/Nxn,
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where nh was the sample size in stratum h, Nh was the
population size in stratum h, N was the total population
size, and n was the total sample size.

Inclusion criteria were at least three years of full-time
work experience in the current position (administrative),
employment in one of the approved positions (admin-
istrative) at the university, at least 6 hours of adminis-
trative work per day, age 30-60 years, and willingness
and ability to complete the questionnaires (in person or
online). Exclusion criteria were a history of musculo-
skeletal trauma, injury, or surgery in the past 6 months,
having systemic diseases affecting the musculoskel-
etal system (e.g. rheumatism, lupus, multiple sclerosis),
pregnancy, having a second job with heavy physical ac-
tivity, and a history of work absence for more than one
month in the past 6 months.

From the 140 distributed questionnaires, finally, 125
were completed and collected (response rate=89.3%).
The distribution of participants across different univer-
sity departments is presented in Table 1. The flowchart
of the sampling process is shown in Figure 1.

Procedure

First, the researcher obtained the necessary approvals
from the Ethics Committee for Biomedical Research at
SUMS. After identifying eligible participants in each
department and coordinating with department manag-
ers, the researcher contacted participants by email or
phone. During these contacts, the researcher explained
the study objectives, information confidentiality, vol-
untary participation, and the possibility of withdrawal
at any stage. After participants provided consent, the
researcher scheduled the time and place of the meet-
ing (at the workplace during office hours). During the
face-to-face meeting, the researcher reiterated the pre-
vious explanations, obtained written informed consent,
and distributed the questionnaires. To reduce bias and
increase the response rate, two methods for complet-
ing the questionnaires were considered: Using printed
questionnaires completed by the participants on-site and
immediately received by the researcher, or using their
electronic version designed on the Google Forms plat-
form and sent via email or SMS to those who preferred
to complete it remotely. The average time to complete
all questionnaires was 15-20 minutes.

Instruments

We used four questionnaires: a demographic form to
collect demographic information (age, gender, educa-
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tional level, height, weight, job position, work experi-
ence, computer/non-computer use hours), the Nordic
musculoskeletal questionnaire (NMQ) to assess the
prevalence and severity of WMSDs in different body re-
gions, the Minnesota satisfaction questionnaire (MSQ)
to measure the level of job satisfaction, and the 20-item
multidimensional fatigue inventory (MFI) to assess the
level of occupational fatigue.

The NMQ was first introduced by Kuorinka et al. in
1987, and its revised version was introduced in 2009 by
Anna P. Dawson. As a standard tool, it screens muscu-
loskeletal symptoms and pains in nine main body parts:
neck, shoulder, upper back, lower back, elbow, wrist/
hand, hip, knee, foot/ankle. In addition, this tool collects
information on the pain intensity and duration. This
questionnaire measures the prevalence of symptoms and
pains and is not designed to diagnose structural muscu-
loskeletal abnormalities, which require clinical exami-
nation and imaging. The reliability of the Persian ver-
sion of NMQ was confirmed in a previous study [24],
which reported a Cronbach’s a of 0.87, indicating its
high reliability for the Iranian population
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The MFI was designed by Smets et al. in 1995. It con-
sists of 20 items and five subscales (general fatigue,
physical fatigue, reduced activity, reduced motivation,
and mental fatigue). It measures fatigue based on the in-
dividual’s feelings and expressions, thus also consider-
ing the subjective and perceptual dimensions of fatigue
[25]. This questionnaire was translated into Persian in a
previous study [26], which reported a Cronbach’s o of
0.72, indicating the acceptable reliability of this tool for
the Iranian population.

The MSQ was developed by Weiss et al. in 1967 to
measure job satisfaction, focusing on intrinsic and ex-
trinsic factors. It consists of 19 items and 6 subscales:
payment system (3 items), job nature (4 items), oppor-
tunities for promotion (3 items), organizational climate
(2 items), leadership style (4 items), and physical condi-
tions (3 items). Item scoring is based on a Likert scale
from 1 to 5; scores of 19-38 indicate poor job satisfac-
tion, 38-57 indicate moderate job satisfaction, and >57
indicate high job satisfaction. The Persian version of
this questionnaire has been validated, having a validity
0f 0.78 and a Cronbach’s a of 0.82 [27, 28].

Total excluded (h=15)
Incoemplate questionnaires (n=10)

Informed consent form not completed (n=5)

-
Employees eligible for study inclusion
- (n=140]}
£
a
E
s
=
=
w
—
—
£
.—o_. Participants grouped using
3 simple stratification
L=}
= (n=125]
L4
| S
—,
-
[3 Completed questionnaines in=125)
l':l Excluded after the posttest (n=0)
o
| S

Figure 1. Flowchart of the sampling process

Kermani F, et al. Prevalence of Work-related Musculoskeletal Symptoms and Their Association With Fatigue and Job Satisfaction. RJ. 2026; 27(3):472-501.




Archives of

Rehabilitation

2026. Vol 27. Issue 3

Table 1. Final distribution of participants across different university departments

Department Study Population Number of Questionnaires Distributed Number of Questionnaires Collected
Educational 61 42 38
Research 35 28 25
Financial & administrative 46 35 31
Support 44 21 18
Information technology 26 14 13
Total 212 140 125

Data analysis

All statistical analyses were performed in SPSS soft-
ware, version 26. Data analysis was conducted at both
descriptive and inferential levels. In the descriptive
section, quantitative variables were reported using
Mean+SD, median, and interquartile range, while quali-
tative variables were reported using frequency and per-
centage. In the inferential section, the normality of the
data was first examined using the Kolmogorov-Smirnov
test. The chi-square test was used to examine differences
in categorical variables. Pearson’s correlation was used
to examine the correlation between NMQ and MSQ
scores, and Spearman’s correlation test was used to ex-
amine the correlation between MFI and NMQ scores.
The significance level for all tests was set at 0.05.

Results

In this study, 125 employed people with a mean age
of 41.18+7.49 years participated. They included 76 fe-
males (60.8%) and 49 males (39.2%).

Table 2 shows the demographic characteristics, in-
cluding gender, marital status, education level, history
of smoking, frequency of exercise, perceived stress
level, and sleeping position. The majority were female
(60.8%) and married (76%). Regarding education, most
of them had a master’s degree (63.2%) and a bachelor’s
degree (16.8%). Regarding smoking, only 4.8% were
smokers. Regarding exercise frequency, 16% exercised
once per week, while 31.2% had no physical activity.
Most of them had exercise three times a week (24.8%)
or daily (15.2%). In terms of perceived stress levels,
most of them were at a “moderate” level (46.4%), and
only 8% had “very high” stress. Regarding sleeping
position, the most common posture was side sleeping
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(60%). Other postures included supine (17.6%), prone
(11.2%), and fetal position (11.2%).

Table 3 shows the demographic characteristics of par-
ticipants categorized by gender. All participants were
middle-aged. There was no statistically significant dif-
ference between women and men in age (P=0.462). Men
had higher weight (about 90 kg vs 67 kg), and height
(about 179 cm vs 161 cm), and consequently, a higher
BMI (29.31 vs 27.28). These differences were statisti-
cally significant for weight and height (P<0.001) and
Bmi (P=0.041). According to BMI values, both men
and women were overweight (between 25 and 30 kg/
m?). Their mean working hours per day was 8 hours, and
their mean work experience was 13.39 years. No sig-
nificant difference was found between men and women
in daily working hours (P=0.738) or work experience
(P=0.218). The participants spend significantly more
hours per week on computer work (33.40 hours) com-
pared to non-computer work (21.19 hours). Compari-
son between gender groups showed that the difference
in computer work hours was statistically significant
(P=0.048). However, for non-computer work hours, this
difference was not statistically significant (P=0.091).

The data showed that 35.22% of women, 23.57% of
men, and 30.66% in total had at least one musculoskel-
etal pain in different body organs (Table 4), including
the neck, shoulders, elbows, wrists, low back, buttocks,
hips, knees, and ankles/feet, broken down by gender.

As shown in Table 4, neck, shoulder, low back, and
buttock pain were among the most prevalent pain areas
among participants. Women reported a higher preva-
lence of pain in most areas, including neck (52.6%),
shoulders (47.4%), low back (40.8%), and buttocks
(44.7%), compared to men. In contrast, men showed
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Table 2. Demographic characteristics of participants (n=125)

Variables No. (%)
Male 49(39.2)
Gender
Female 76(60.8)
Single 26(20.8)
Married 95(76)
Marital status
Divorced 1(0.8)
Separated 3(2.4)
Lower than high school 2(1.6)
High school diploma 6(4.8)
Associate degree 2(1.6)
Education level
Bachelor’s degree 21(16.8)
Master’s degree 79(63.2)
Specialist doctorate 15(12)
Yes 6(4.8)
Smoking
No 119(95.2)
Daily 19(15.2)
Three times a week 31(24.8)
Once a week 20(16)
Frequency of exercise
Four times a week 10(8)
Once a month 6(4.8)
No exercise 39(31.2)
Very high 10(8)
High 16(12.8)
Stress level Moderate 58(46.4)
Low 27(21.6)
No stress 14(11.2)
Supine (back) 22(17.6)
Prone (stomach) 14(11.2)
Sleeping position
Lateral (side) 75(60)
Fetal position 14(11.2)
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Table 3. Demographic characteristics of participants by gender

Variables Sex Range MeantSD P
Female 25-60 40.78+7.89
Age (y) Male 30-59 41.53+6.85 0.462
Total 25-55 41.18+7.49
Female 52-95 67.09+12.82
Weight (kg) Male 63-120 89.9+12.84 <0.001
Total 52-120 74.86116.04
Female 162-180 161.54+14.08
Height (cm) Male 160-191 179.63+6.11 <0.001
Total 160-191 167.81+16.54
Female 21.89-29.3 27.28+19.06
BMI (kg/m?) Male 20.06-33.28 29.31+16.97 0.041
Total 20.06-33.28 28.0618.24
Working hours per day 5-12 8+0.833 0.738
Work experience (y) 3-24 13.39+12.79 0.218
Computer work hours per week 2-35 33.4+15.98 0.048
Non-computer work hours per week 5-60 21.19+16.71 0.091
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Table 4. Number and percentage of musculoskeletal pain in different body regions by gender

No. (%)
Variables

Female Male Total
Neck Pain 40(52.6) 12(24.5) 52(41.6)
Shoulder pain 36(47.4) 11(22.4) 47(37.6)
Elbow pain 12(15.8) 5(10.2) 17(13.6)
Wrist/hand pain 22(28.9) 7(14.3) 29(23.2)
Lower back pain 31(40.8) 12(24.5) 43(34.4)
Buttock pain 34(44.7) 17(34.7) 51(40.8)
Hip pain 23(30.3) 11(22.4) 34(27.2)

Knee pain 28(36.8) 17(34.7) 45(36)
Ankle/foot pain 15(19.7) 12(24.5) 27(21.6)
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Table 5. Determining the normality of the study data
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Variables df Kolmogorov-Smirnov Shapiro-Wilk
Job satisfaction 116 0.200 0.735
Fatigue 116 0.029 0.004

high prevalence in some areas, such as ankle/foot pain
(24.5%) and buttock pain (34.7%).

To determine the appropriate statistical test for ana-
lyzing the data for job satisfaction and fatigue, both the
Kolmogorov-Smirnov and Shapiro-Wilk tests were used
to increase the accuracy in decision-making and follow
methodological recommendations for samples with a
size of less than 2000 [12]. The results of these tests are
presented in Table 5.

Job satisfaction had a normal distribution, as the sig-
nificance level in both tests was greater than 0.05, while
fatigue did not show a normal distribution in both tests
(P<0.05). Therefore, Pearson’s correlation test was used
to examine the correlation between job satisfaction and
musculoskeletal pain, and Spearman’s rank correlation
was used to examine the correlation between fatigue and
musculoskeletal pain. It should be noted that from the
125 completed questionnaires, due to missing data or
inconsistent responses in the job satisfaction and fatigue
variables, 9 samples were excluded from the normality
and correlation analyses; thus, the tests for these two
variables were performed on 116 samples. Furthermore,
chi-square test was used to investigate the difference in
the occurrence of musculoskeletal pain in different body
organs based on categorical variables (such as gender,
smoking, exercise, stress, sleeping position, and fa-
tigue). Table 6 presents the results of these tests.

The results of the chi-square test showed a statisti-
cally significant difference in the occurrence of pain
in the neck (P=0.001) and shoulders (P=0.004) based
on gender; these pains were more prevalent in women
than in men. Also, for the wrist/hand (P=0.053) and low
back (P=0.054) regions, there was a borderline signifi-
cance by gender and requires further investigation. In
other body regions, the observed differences were not
statistically significant. Regarding age, there was no sig-
nificant difference in the pain of any organs (P>0.05 for
all regions). Among the different body regions, only hip
pain showed a statistically significant difference based
on smoking (P=0.028). Furthermore, although there was
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no significant difference based on stress level, the linear-
by-linear association test confirmed the existence of a
significant relationship between increased stress level
and the prevalence of shoulder and upper back pains.
Also, the likelihood ratio test reported the significant
relationship of ankle pain with stress level (P=0.048).
Based on sleeping position, the difference in the preva-
lence of pain in any body organs was not significant.
However, it should be noted that the prevalence of pain
in the neck, shoulders, and back was slightly higher
among those who slept in lateral (side) or prone position.

Pearson’s correlation test results showed that no sig-
nificant correlation with pain in body organs and job sat-
isfaction, although there was borderline significance in
the elbow pain (P=0.069) and ankle/foot pain (P=0.084).
Regarding the relationship between fatigue level and
musculoskeletal pain, Spearman’s test results showed
that only the ankle/foot pain had a significant positive
relationship with fatigue (r=0.189, P=0.041), but it was
weak, indicating a small effect size. In other words,
higher fatigue increases the risk of ankle/foot pain. Pain
in other body organs did not show a significant correla-
tion with fatigue.

Finally, examining the relationship between fatigue
level and job satisfaction showed that these two vari-
ables had a significant negative correlation with each
other. This means that as fatigue increases, the level of
job satisfaction significantly decreases.

Discussion

The present study aimed to determine the prevalence
of WMSDs (symptoms and pains) and its relationship
with fatigue and job satisfaction among 125 SUMD em-
ployees. The findings showed that the overall prevalence
of WMSDs was 30.6%. The most commonly affected
body organs were the neck (41.6%), shoulders (37.6%),
low back (34.4%), and buttocks (34.4%). A significant
difference was also observed in the prevalence of neck
and shoulder pain between women and men (in favor
of women). A significant positive association was found
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Table 6. Correlation coefficients the relationship between demographic/behavioral factors and musculoskeletal pain in different

body organs
Variables Neck Shoulder  Elbow  Wrist/Hand LowBack Buttock Hip Knee Ankle/Foot
Ve 10.126 8.221 0.895 3.745 3.712 1.386 0.879 0.046 0.427
Gender df 1 1 1 1 1 1 1 1 1
P 0.001 0.004 0.344 0.053 0.054 0.239 0.349 0.83 0.513
X2 1.539 5.684 6.171 1.975 4.431 3.445 1.169 6.8 2.762
Age df 3 3 3 3 3 3 3 3 3
P 0.673 0.128 0.104 0.578 0.219 0.328 0.760 0.079 0.43
X2 0.168 2.216 0.043 2.492 2.848 1.698 4.803 2.46 2.897
Smoking df 1 1 1 1 1 1 1 1 1
P 0.682 0.137 0.836 0.114 0.091 0.193 0.028 0.117 0.089
Ve 8.943 2.156 6.820 1.523 3.719 6.231 5.761 5.687 4.045
Exercise df 5 5 5 5 5 5 5 5 5
P 0.111 0.827 0.234 0.91 0.591 0.284 0.330 0.338 0.543
x> 2.463 1.886 5.87 2.951 6.506 4.376 7.835 491 7.262
Stress level df 4 4 4 4 4 4 4 4 4
P 0.651 0.757 0.209 0.566 0.164 0.358 0.098 0.539 0.123
X 0.723 6.101 3.635 0.76 0.423 1.388 1987 0.491 0.452
i'g:ﬁ'gf df 3 3 3 3 3 3 3 3 3
P 0.868 0.107 0.304 0.859 0.935 0.708 0.575 0.921 0.929
Job satisfac- r (Pearson)  0.064 0.082 0.167 0.034 0.062 0.117 0.083 0.101 -0.159
tion P 0.491 0.376 0.069 0.711 0.501 0.205 0.372 0.273 0.084
" r(:ss)ar 0093 0105  -0.017 0.064 0.034 0038 014 0019  0.189
Fatigue
P 0.319 0.262 0.858 0.494 0.715 0.687 0.133 0.835 0.041
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between fatigue and ankle pain, and a significant nega-
tive correlation was found between fatigue and job sat-
isfaction.

The reported WMSDs prevalence in the present study
is lower than that in some other local reports. For ex-
ample, Samaei et al. reported a prevalence of 60.4% in
administrative staff of Babol University of Medical Sci-
ences [29]. Salehi Sahlabadi et al. reported a prevalence
of >70% in administrative staff of hospitals in Tehran
[30]. Jafari-Nodoushan et al. reported a prevalence of

85% and Akhlaghi Pirposhteh et al. reported a preva-
lence of 87.5% [31, 32]. These discrepancies can be
due to several factors. We only included administrative
staff with predominantly sedentary activities, while the
mentioned studies included hospital staff (with higher
physical activities). Also, the measurement tool in some
studies (e.g. rapid office strain assessment and the rapid
entire body assessment) assessed ergonomic risks in ad-
dition to pain prevalence, which may show higher rates.
The differences in the type of pain (acute vs chronic) and
the recall period (e.g. past 12 months vs past 7 days) can
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also be influential. However, the reported prevalence is
close to that reported in Riyahi et al.’s study for the edu-
cation department staff in Arak, Iran (about 35%) and in
Bonfiglioli et al.’s study (20-40%) for office employees
in Italy [3, 33]. The prevalence of musculoskeletal pain
was in the range of 43.1-48.4% reported by Thongtip-
mak et al. in Thailand [5]. For hospital employees in
Dezful, Iran, Alamshah et al. reported a prevalence of
7.8-47.7% [6]. This finding emphasizes that musculo-
skeletal pain is a common but demographically variable
problem among Iranian office employees. The most
commonly affected body regions in our study (neck,
shoulders, low back, and buttocks) are consistent with
most previous research. Prolonged sitting, head forward
posture, lack of proper back support, and continuous
use of mouse and keyboard create sustained mechani-
cal stress on these areas. The lower involvement of the
elbow (13.6%) and ankle/foot (21.6%) was expected, as
these joints are less involved in repetitive movements or
weight-bearing in office work.

Another important finding was the significantly higher
prevalence of neck pain (52.6% vs 24.5%) and shoulder
pain (47.4% vs 22.4%) in women than in men. This is
consistent with studies by Ait Ali et al. (who reported
the prevalence of musculoskeletal disorders as 95% in
women and as 77.5% in men) [14]; Grabara for Pol-
ish office employees [15], Holzgreve et al. and Rezai
Fard Bosari et al. [34, 35]. This gender difference can
have multiple reasons: anatomical and physiological
differences (muscle-to-fat ratio, hormonal effects on
ligaments), differences in the type of job (in our study,
women had significantly more computer work hours
than men), and psychosocial factors (women may report
higher perceived stress and seek treatment more read-
ily). However, Wuytack et al. showed that, after adjust-
ing for the type of occupational exposure, the gender
difference disappears [17]. This perspective emphasizes
that workplace and ergonomic factors play a more deter-
mining role than biological sex.

The mean BMI of participants (28.06 kg/m?) indicated
overweight. Although no significant association was
found between BMI and pains in specific body organs
in the bivariate analysis, the high mean BMI itself is a
known risk factor for musculoskeletal pain, especially
low back pain. Walsh et al. and Chen et al. confirmed
a strong association between obesity and chronic mus-
culoskeletal pains [18, 19]. In contrast, Alangari et al.
showed that the physical load of work is a stronger pre-
dictor than overweight alone [21]. The absence of a sig-
nificant relationship in our study may be due to the small
sample size or the dominance of a stronger factor (such
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as computer work hours). It appears that overweight, as
a predisposing factor, manifests its effect in interaction
with other risk factors.

The mean total computer work hours per week (33.4
hours) was two times more than the non-computer work
hours (21.19 hours). Long computer work hours are as-
sociated with the prevalence of neck, shoulder, and back
pain [22, 23, 36]. However, Azmi et al. suggested that
the quality of ergonomics and the presence of movement
breaks are more determining than mere working hours
[23]. In our study, the lack of a significant difference in
shoulder or back pain based on computer work hours
based on the chi-square test, may be due to low differ-
ence in this variable (most participants had long work
hours) or the presence of intervening factors.

An interesting finding was the significant positive rela-
tionship between fatigue and ankle/foot pain. Although
this relationship seems unexpected, it may be explained
by the following mechanisms: general body fatigue can
alter gait patterns and disrupt weight distribution at the
ankle joint. Muscle fatigue may also reduce the ability
to stabilize the ankle joint, placing more stress on liga-
ments and tendons. Unfortunately, few studies have ad-
dressed this specific relationship, and further research
with biomechanical assessments is needed. However,
biomechanical studies show that fatigue in proximal
muscles (such as the glutes and hamstrings) can alter
gait patterns and create abnormal loading on the ankle.
Systemic fatigue is also associated with reduced reac-
tion time in ankle-stabilizing muscles. Due to the weak
correlation, this result should be interpreted with cau-
tion.

We found a significant negative correlation between
fatigue and job satisfaction; higher fatigue caused lower
job satisfaction. This finding is consistent with the re-
sults of Azadchehr et al. for employees of Kashan Uni-
versity in Iran and the results of Zheng et al. for infor-
mation technology employees in China [12, 36]. Fatigue
caused by WMSDs reduces motivation, increases errors,
and creates a feeling of inefficacy, which in turn lowers
job satisfaction. On the other hand, low job satisfaction
can act as a psychosocial stressor and exacerbate per-
ceived fatigue. This vicious cycle necessitates simulta-
neous ergonomic and psychosocial interventions. Based
on Karasek’s demand-control model, high fatigue is of-
ten seen in jobs with high psychological demands and
low control. Administrative staff at medical universities
such as SUMS may face high demands in terms of cor-
respondence, precision, and responsiveness to multiple
stakeholders, but have little control over how and when

Kermani F, et al. Prevalence of Work-related Musculoskeletal Symptoms and Their Association With Fatigue and Job Satisfaction. RJ. 2026; 27(3):472-501.



https://en.semums.ac.ir/

Archives of

Rehabilitation

they perform their work. This mismatch both increases
fatigue and reduces satisfaction. Additionally, Siegrist’s
effort-reward imbalance model states that when an in-
dividual’s effort (including physical effort to endure
pain and fatigue) is not matched by appropriate rewards
(salary, respect, job security), job satisfaction decreases.
Fatigue caused by muscle pain is a neglected effort that
does not receive proportional reward [37].

The significant relationship between history of smok-
ing and hip pain was another finding that has been less
reported in previous studies. Smoking, by reducing tis-
sue blood flow and delaying the repair of connective
tissues, can increase the vulnerability of the hip joint.
However, due to the small number of smokers in our
study (n=6), generalizing this finding should be done
with caution. Although perceived stress did not sig-
nificantly affect the occurrence of musculoskeletal pain
based on the chi-square test results, the linear-by-linear
association test confirmed a positive linear relationship
with shoulder and back pain (as stress increases, the risk
of pain increases). This finding aligns with the biopsy-
chosocial model, in which stress increases muscle ten-
sion and lowers the pain threshold [38]. Based on sleep-
ing position, no significant difference was observed in
the occurrence of musculoskeletal pain; however, the
higher prevalence of neck and shoulder pain in individu-
als who slept on their side warrants further investigation
with more precise tools.

Limitations and recommendations

The present study had limitations that should be con-
sidered when interpreting the results. First, the study
was cross-sectional and therefore cannot prove causal
relationships between variables. Particularly, due to the
lack of structural equation modeling or mediation tests
in the present study, it was unable to test the possible
role of fatigue as a mediating variable in the relation-
ship between WMSDs and job satisfaction. The data on
WMSDs, fatigue, and job satisfaction were collected us-
ing self-report tools, which raises the possibility of recall
or reporting bias. The NMQ is a screening tool that re-
ports only the prevalence of “symptoms and pains”, not
the prevalence of clinically diagnosed structural abnor-
malities. Moreover, the higher number of participants
aged 30-60 years may influence age-related changes.
Although the chi-square test showed no significant dif-
ferences in the prevalence of WMSDs based on age, the
potential impact of confounding factors (such as work
experience and underlying diseases) was not assessed,
which is considered a limitation. Given these limitations,
it is recommended that future studies with longitudinal
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designs and larger sample sizes examine the mediating
role of fatigue and use clinical examinations, objective
methods such as surface electromyography, motion
analysis, and magnetic resonance imaging alongside
questionnaires. Additionally, conducting future studies
with smaller age range groups (e.g. 30-39, 40-49, 50-60
years) and using logistic regression analysis for adjust-
ing confounding variables can provide a more accurate
picture of the effect of age on WMSDs in office em-
ployees. Finally, investigating the effect of ergonomic
interventions combined with psychosocial counseling in
the form of randomized clinical trials would be the logi-
cal next step to determine causality and provide practical
solutions.

Conclusion

The prevalence of WMSDs (symptoms and pains)
among administrative staff of SUMS is 30.6%, and
their most common musculoskeletal pain are neck pain,
shoulder pain, low back pain, and buttock pain. The
prevalence of neck and shoulder pain was significantly
higher in women than in men. There was a significant
positive relationship between fatigue and ankle/foot
pain, and a significant negative correlation between fa-
tigue and job satisfaction. Smoking had a relationship
with hip pain, and perceived stress had a significant
linear relationship with shoulder and upper back pain.
The findings indicate the necessity of ergonomic design
of workplaces for administrative staff of medical uni-
versities with an emphasis on their neck, shoulders, and
low back; special attention to the female staff through
ergonomics programs and adjustment of their computer
work hours; management of employees’ fatigue and
occupational stress by holding work-life balance and
mindfulness workshops; implementation of weight con-
trol and regular exercise programs in their workplace;
taking regular movement breaks (e.g. 5 min walking
or stretching every 45 minutes); and periodic annual
screening using the NMQ for early detection of warning
signs. The simultaneous implementation of ergonomic,
psychosocial, and weight management interventions can
lead to improved employee health, increased job satis-
faction, and enhanced organizational productivity.
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11. Kolmogorov-Smirnov

12. Chi-Square Test

13. Pearson correlation coefficient

14. Spearman's rank correlation coefficient
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