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infections around the world [1]. COVID-19 is the
seventh member of the Corona family of viruses
that can infect humans and is considered an acute
and deadly disease [2, 3]. This disease is
extremely contagious, with a single infected
individual being able to spread the virus to at least
three other individuals [4]. In Iran, the first officially
reported death from COVID-19 was on February,
19, 2020 [5]. Based on the assessments and
reports up till now, Iran is among the top 15
countries in terms of the total number of infections
[6]. The COVID-19 pandemic has had a significant
impact on the international community and has
changed the everyday life of people everywhere
[7]. Various restrictions have been introduced by
countries around the world to control the spread of
this virus. Besides, many individuals have lost their
jobs as a result of the pandemic [8]. Companies
have resorted to policies of using smartphones or
working from home to reduce physical contact [9].
We can expect to see permanent changes in
occupational environments after the COVID-19
pandemic is over. This is well reflected in the
attempts made by certain companies to apply
permanent policies of working from home even
after the pandemic [10-12]. Some of the benefits of
work from home policies include reduced commute
times, increased productivity, improved motivation,
better balancing of the worktime and everyday life,
as well as more control over time management. In
contrast, the drawbacks of such a policy include
oversight problems, costs associated with working
from home, communication issues (internet), and
inability to separate work from the private life [13].
Besides, these limitations lead to considerable
mental pressure. Accordingly, previous studies
show that the pandemic can increase stress and
anxiety even in healthy individuals [14]. Social
isolation, inability to express and share problems
with others, and inability to seek help from fellow
peers can all contribute to negative emotions when
working from home [15]. The social isolation and
the distance caused by lockdowns and work from
home policies have exerted detrimental effects on
mental health, which have in turn led to increased
digital media consumption as a means of evading
the isolation. Besides, extended periods spent
looking at a brightly lit screen can affect sleep
patterns and durations with negative mental and
physical health outcomes [16].

However, permanent workplace closures and
continuous work from home policies are impossible
to maintain. Some companies and organizations in
Iran have followed the instructions given by the
Iranian Ministry of Health and have attempted to
regularly shift their workers from working at home
to working in the workplace. Nevertheless, one can
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observe the negative effects of the pandemic and
closures on mental and physical health even upon
the use of these methods. For instance, a cross-
sectional study in Iran during the COVID-19
pandemic showed that government quarantine
policies failed to account for workers’ mental
health. This is because many workers were forced
to choose public transportation (for the use of
personal automobiles being limited) or had to cope
with the fear of being infected with the disease or
becoming unemployed, ending in a potential
financial disaster, which all exert mental pressure
on these individuals [17]. A study by Ho et al [18]
in Hong Kong showed a correlation between
increased overall levels of stress reported during
the pandemic and the implementation of bad
policies of working conditions, shortage of
available workforce, and insufficient amounts of
personal protection equipment. A recent review by
Brooks et al showed that quarantine measures
could have negative mental health repercussions,
such as PTSD symptoms as well as increased
agitation and anger [19]. Highly stressful
occupations can lead to burnout [20], thereby
reducing job satisfaction and leading to job
abandonment [21]. According to Havnen et al
(2020) [22], the stress caused by the COVID-19
pandemic has a direct impact on depression. This
means that individuals susceptible to anxiety have
a higher risk of developing symptoms of
depression when exposed to stress factors.

In addition to mental health risks posed by
unsuitable policies during the pandemic, we can
observe physical health risks. Musculoskeletal
disorders are related to problems with muscles,
tendons, synovium, peripheral nerves, joints,
bones, ligaments, and blood vessels, which may
result from repeated stress over time as well as
sudden or acute traumas (such as a slip or a fall).
Work-Related Musculoskeletal Disorders (WMSDSs)
are considered the most common cause of lost
worktime, increased costs, and harm to human
workforce [23]. WMSDs usually involve the back,
neck, shoulders, elbows, wrists, fingers, and legs
[24]. These disorders are preventable, so
understanding their cause and prevalence is
important for their control and prevention [25].
Experiencing musculoskeletal disorders
(MSDs) reduces normal working hours to less than
8 hours daily [26]. Moreti et al [27] showed that the
necessity of working from home during the
pandemic increases the risk of WMSDs, especially
in the vertebral column, due to the lack of
ergonomic equipment [28] and physical activity
[29]. Mozafari et al [30] determined the prevalence
of musculoskeletal disorders and risk factors
associated with these symptoms. The results of
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their study showed that the musculoskeletal issues
had a high frequency among office workers (55.5%
of office workers had musculoskeletal disorders in
a year). They concluded that musculoskeletal
troubles have a high frequency among drivers and
official workers. In another study, Alavi et al [31]
investigated the association between individual,
organizational, physical, and psychological factors
and upper extremity MSDs (shoulders, elbows,
hands, and wrists). Various risk factors in the
workplace may contribute to MSDs in different
parts of upper extremities. Hence, preventive
interventions should consider ergonomic and office
equipment modifications.

Studies on the prevalence of musculoskeletal
disorders during the pandemic have mainly
focused on the healthcare sector. This could be
considered a strength in the present study as the
target subjects are non-healthcare workers. Given
the importance of mental and physical health of
workers during the COVID-19 pandemic, the
present study aims to assess the occupational
stress and prevalence of musculoskeletal
disorders among workers of an Iranian engineering
company in 2021.

Materials and Methods

This descriptive-analytic cross-sectional study was
carried out in 2021 in Iran. The study population
included all administrative staff members of an
engineering company (140 people), who were
selected by the census method. Ethical approval
for this study was obtained from Shahid Beheshti
University of Medical Sciences, Tehran
(IR.SBMU.PHNS.REC.1400.084). The participants
who were willing to enter the study were required
to have some criteria. These criteria included
having at least one year of employment experience
at the company, having no prior musculoskeletal

Table 1. Perceived Stress Scale (PSS-14) Questionnaire (35)

disorders, having experienced no prior traumas or
fractures, having no history of mental disorders,
and having no prior experience of taking related
drugs, such as sedatives. After informing the
subjects on the objectives of the study and
obtaining their satisfaction with participation, the
required data were obtained by administering the
guestionnaires online via the intranet system of the
company. Accordingly, the participants were asked
to respond to the questions based on their physical
and mental health status after the onset of the
pandemic.

Data collection was performed using a
Demographic Questionnaire, the PSS-14
Questionnaire, and the Body Map Questionnaire.
Each data collection step has been detailed below.
The Demographic Questionnaire: This
guestionnaire included demographic
characteristics, including age, weight, height,
marital status, level of education, as well as the
participants' occupational role, including
employment duration, rank, and the unit of the
company currently working in.

The Perceived Stress Scale Questionnaire: The
PSS-14 Questionnaire was devised by Cohen et al
for the purpose of measuring general perceived
stress in the past 30 days, being available in 4-,
10-, and 14-item variants [32]. In fact, the Farsi
translated version of the PSS-14 Questionnaire
was used in the present study. All 14 items in this
guestionnaire are scored on a Likert scale that
ranges from O (never) to 4 (often) (Table 1). The
highest and lowest obtainable scores are 56 and 0,
respectively. Besides, higher scores indicate the
existence of stress. Reliability and validity of the
Farsi version of this scale were verified in previous
studies [33]. In addition, a Cronbach's alpha of 0.9
was reported for the Farsi version of this
guestionnaire by Maroufizadeh et al [34].

Items

Scores

Never Almost Sometimes Fairly  Very
Never often  often

© @) 2) 3 @

In the past month, how often were you upset at

1 something happening unexpectedly?

> In the past month, how often did you feel you were
unable to control important things in your life?

3 In the past month, how often did you feel nervous and
stressed?

4 In the past month, how often did you deal successfully

with irritating life hassles?

In the past month, how often did you feel you were
5 effectively coping with important changes occurring to

your life?

6 In the past month, how often did you feel confident of
your ability to handle your personal problems?

7 In the past month, how often did you feel things were

going your way?
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In the past month, how often did you find you could not

8 cope with all things you had to do?
9 In the past month, how often were you able to control
irritations in your life?
In the past month, how often did you feel you were on
10 .
top of things?
In the past month, how often were you angered by
11 . )
things outside of your control?
12 In the past month, how often did you find yourself
thinking about things you had to accomplish?
13 In the past month, how often were you able to control

the way you spent your time?

In the past month, how often did you feel difficulties
14 were piling up so high that you could not overcome

them?

The Body Map Questionnaire: This questionnaire
uses a map of the human body to determine the
location and severity of the pain associated with
musculoskeletal  disorders based on the
participants’ mental perception of pain. Besides,
the participants self-report the level of the pain
they experience from 1 (no pain) to 9 (unbearable
pain) [23, 36]. This tool is part of the Nordic
Questionnaire, with its Cronbach's alpha being
based on the reliability of 0.896 and its suitable
validity verified previously [37]. After data
collection, those participants who had entered 0 or
1 in the questionnaire were considered pain-free,
while those who entered a value over 1 were
considered to be suffering pain. This tool is part of
the Nordic questionnaire whose reliability and
validity have been confirmed [38]. According to the
studies of Kahraman et al [39], this scale has a
high internal consistency coefficient, and its
reliability coefficient was 0.896 through the
Cronbach's alpha.

The participants in this study were asked to
answer both questionnaires (the PSS-14 and Body
Map Questionnaires) according to their current

Table 2. Evaluation of the demographic variables

status during the COVID-19 pandemic.

The data were analyzed using SPSS V25.0.
Besides, the Kolmogorov-Smirnov test was used to
determine data distribution normality, which
showed the BMI variable as the only variable with
a normal distribution. The results were presented
as descriptive statistics, including the mean,
standard deviation, and frequency. Besides,
correlation tests along with the Spearman's
correlation coefficient were used for statistical
analysis to determine the relationship between
perceived stress and the scores obtained from the
Body Map and the Demographic Questionnaires.
In addition, all tests were conducted at a
significance level of 0.05.

Results
Table 2 shows evaluation results of the
demographic variables. Accordingly, the

participants had a mean age of 36.96 + 8.94, which
ranged from 23 to 58 years. Besides, the mean
employment duration of the participants was 12.48
+ 7.36 years, which ranged from 1 to 43 years.

Variable

Mean + SD / Percentage%(n)

Age (years) 36.96+8.94
Work experience (years) 12.48+7.36
Height (cm) 170.17+9.1
Weight (kg) 73.93+15.07
BMI 25.35+3.8
Female 46.4% (n=65)
Gender Male 53.6% (n=75)
. Single 36% (n=49)
Marital status Married 64% (n=87)

High School Diploma

5.1% (n=7)

Bachelor's

54.3% (n=75)

Educational level

Master's and PhD

40.6% (n=56)

Based on the results from the Body Map
Questionnaire, the highest frequencies of the
reported musculoskeletal issues were related to
the back (86 cases), followed by the neck (75
cases), arms and shoulders (65 cases), thighs and
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knees (61 cases), hands and wrists (51 cases),
legs (40 cases), pelvis (27 cases), and elbows (25
cases). Fig. 1 shows the mean score percentages
obtained in the Body Map Questionnaire, as
presented for each part of the body.
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Fig. 1. The mean percentage of scores obtained in the Body Map Questionnaire for each part of the body

Fig. 2 shows the results of the descriptive statistics guestionnaire were 4 and 47, respectively, with the
obtained from the PSS-14 Questionnaire. The mean score of 18.81 + 7.24.
lowest and highest scores obtained in this
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Fig. 2. Results of the PSS-14 Questionnaire

Table 3 shows the relationship between the scores Body Map Questionnaires for the neck (P = 0.026)
obtained from the PSS-14 Questionnaire and the and shoulders (P = 0.009). However, no
Body Map Questionnaire. Based on the analysis statistically significant correlation was observed
results, there was a statistically significant between stress scores and other parts of the body.

correlation between the scores of the PSS-14 and

Table 3. Correlations between the scores of the PSS-14 and Body Map Questionnaires

Questionnaire Body Map

Variables :
Legs Thighs and Hip Hand;and Elbows Waist Arms and Neck
knees wrists shoulders
Spearman’'s
PSS 14final  correlation 0.114 0.161 0.041 0.135 0.075 0.161 0.0221 0.188
scores Pvalue  0.091 0.058 0.635  0.113 0.383 0.059  0.009* 0.026*

*P <0.05
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According to Table 4 and the results of the
Spearman's correlation test, there was no
statistically  significant  correlation  between
demographic variables (age, weight, height, marital
status, and level of education) and the scores
obtained from the perceived stress questionnaire.
However, a significant correlation was observed
between demographic variables and the scores
obtained from the Body Map Questionnaire. This
showed a significant correlation between the BMI

and neck pain (P = 0.046), participants’ gender
and neck pain (P = 0.005), participants' gender
and pain in the shoulders and arms (P = 0.048),
and the level of education and pain in the
shoulders and arms (P = 0.040). Besides, a
significant correlation was observed between
marital status and pain in the pelvis (P = 0.034),
legs (P = 0.007), as well as thighs and knees (P =
0.017).

Table 4. Correlations between demographic variables and final scores of the PSS-14 and Body Map Questionnaires

PSS Body Map
. 14 Thighs Hands Arms
Variables final Legs and Hip and Elbows Waist and Neck
score knees wrists shoulders
Spearman's 535 5061 0055 0027 0025 0036 -0123 -0.052  -0.148
Age Correlation
P-value 0.659 0.475 0523 0.754 0.766  0.675 0.149 0543 _ 0.081
Spearman's 515 5119 0067 0016 -0.106 -0.082 -0.128 -0.133  -0.170
BMI Correlation
P-value 0.863 0.162 0434 0852 0213 0.340 0.134  0.120  0.046*
Work Spearman's oo 5412 0144 0147 0076  0.004 -0.061 -0.025  -0.04
g Correlation
€Xperience b value 0526 0207 0.104 0097 0394 0967 0.492  0.783  0.650
Spearman's 5156 5173 0048 -0053 -0.158 -0.015 -0.149  -0.167  -0.235
Gender Correlation
P-value 0.138 0.183 0569 0533 0.062 0.863 0078  0.048  0.005*
Educational %poer?é?;filgns 0.042 0004 -0.059 -0.144 -029  -0.029 0021  0.175 -0.044
level P-value 0.623 0960 0495 0183 0.736  0.738  0.805  0.040* 0.612
. Spearman's
Mtartltal Correlntion, 0143 0228 0204 0182 0044 0040 0489 0166  0.009
status Pvalue 0099 0.007* 0017 0034* 0615 0645 0.060 0.053  0.915
*P < 0.05
Discussion exercises for improving strength and reducing

Based on the results, the highest frequencies of
the reported musculoskeletal issues were related
to the back (61.4%) and the neck (53.6%). This
was consistent with the results of Celenay et al
[40] who reported that back and neck issues were
the most frequently reported musculoskeletal
disorders during the COVID-19 pandemic. The
findings of the present study indicate the significant
effect of the COVID-19 pandemic on the
prevalence of these disorders especially in the
neck, back, shoulders, and elbows. Nodoushan et
al [41] reported a significant rise in musculoskeletal
disorders after the onset of the pandemic and
observed an increase in the prevalence of neck
pain from 36 to 55%. Disser et al conducted a
study to evaluate musculoskeletal repercussions of
the COVID-19 pandemic and showed direct and
indirect effects of the virus on multiple body
systems, including the musculoskeletal system.
Disser et al suggested the use of rehabilitation
programs, including aerobic and resistance
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fatigue, which would benefit skeletal muscles,
bones, joints, and the cardiovascular system of
individuals infected with the virus [42]. Given the
evidence presented, the higher prevalence of
musculoskeletal disorders in the back, neck,
shoulders and knees is more likely due to the 8-
hour daily shifts, in which workers are in unsuitable
working positions, involving the repeated bending
of the neck and the vertebral column, prolonged
static positions, or small movements repeated
many times. When muscles are repeatedly held in
a special position, muscular imbalance is created
in the related area, which leads to more pain
reported by the individual [43]. These conditions
are compounded by stressful social and
psychological factors related to both the pandemic
and job insecurity.

The lowest and highest scores obtained in the
PSS-14  Questionnaire were 4 and 47,
respectively, with the mean score of 18.81 + 7.24.
The lowest occupational stress score reported in
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the studies by Wang et al [44] and Ortega-Galan et
al [45] were 18 + 4.1 and 25.98 % 9.16,
respectively. They reported a high prevalence of
occupational stress among the workers they
studied. Most studies conducted during the
COVID-19 pandemic report increased levels of
occupational stress in this period.

Talaee et al reported that occupational stress and
burnout were high among workers after the
COVID-19 pandemic [46]. Hall et al investigated
the effect of the COVID-19 pandemic on the
mental health of the individuals working in the
healthcare industry. Accordingly, they showed that
the spread of this virus caused clinical and non-
clinical stress among individuals due to the fear of
death, fear of infecting family members, and the
reality of losing colleagues. Preliminary evidence
after the COVID-19 pandemic suggests that this
global issue will have short-term and long-term
effects on the mental health of workers [47].

The study of Gholami et al on the effects of
COVID-19 pandemic on job stress and mental
workload showed that COVID-19 pandemic
increased severity of job stress [48]. The results of
this study were in line with those of the present
one. Besides, Rahmani et al showed that the
COVID-19 pandemic increased coronary anxiety
and burnout [49]. COVID-19 pandemic has
affected various physical and mental dimensions of
people in the workplace. Therefore, psychological
interventions are necessary to improve mental
health of employees during and after the COVID-
19 pandemic.

A review of the literature on this subject indicates
that psychometric analysis of the perceived stress
index among various subjects has always been at
the center of attention for many researchers.
Stress is an effective factor in developing health-
related issues in a way that an individual under
stress is no longer able to perform their societal
and familial obligations. Said et al [50] reported
that after the COVID-19 pandemic, three quarters
of the Egyptian workers suffered from occupational
stress due to the increase in almost all forms of
physical, emotional, and social stressors related to
work and employment, which compounded the
occupational stress already present. Besides, they
suggested some  solutions for  reducing
occupational stress. In the same vein, research
shows that occupational stressors contribute to
mistakes or unsafe behaviors by workers due to
the reduced concentration, distractions,
forgetfulness, doubtfulness, impaired decision
making, and pressures of their responsibility [51].
According to the findings of the present study,
there was a statistically significant correlation
between PSS-14 Questionnaire scores and Body
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Map scores for the neck (P = 0.026) and shoulder
(P = 0.009) areas. In addition, scores for the back,
thighs, and knees were near significance values (P
= 0.058). The strongest correlation was observed
between the scores of the neck area and the final
scores of the PSS-14 Questionnaire. The results of
Table 3 reflect the importance of physical and
mental health in the participants because
perceived pain increased in various body areas
along with the increase in the final scores of the
PSS-14 Questionnaire. The study by Joseph et al
showed that the limitations imposed on social
interactions increased occupational stress, and the
risks involved in necessary outdoor activities
increased the levels of inflammatory markers and
pain modulators, thereby affecting pain thresholds.
This was especially true for the individuals who
previously suffered from the chronic pain
syndrome. In addition, research indicates that
limited physical activity due to lockdowns
contributes to increased musculoskeletal pain,
most notably lower and upper back pain [52].
Results of the Spearman's correlation coefficient
test showed no statistically significant correlation
between demographic variables and the scores of
the perceived stress questionnaire. The study by
Rashidi et al (2020) showed no significant
correlation between any subscales related to
occupational stress or general health and
demographic variables (p < 0.05) [53]. Ortega-
Galan et al conducted a study on healthcare
professionals in Spain using the PSS-14
Questionnaire, which showed no significant
correlation between age, gender, or employment
duration and occupational stress. However, they
observed a significant correlation between marital
status and occupational stress [45]. Research
shows a significant  correlation  between
demographic variables, such as participants'
gender and signs of stress, anxiety, and
depression among workers during the COVID-19
pandemic [54].

A significant correlation was observed between
demographic variables and the scores obtained
from the Body Map questionnaire. Besides, a
significant correlation was observed between the
BMI and pain in the neck area (P=0.046), as
increases in the BMI resulted in increased pain in
the neck. Similarly, a significant correlation was
observed between participants' gender and pain in
the neck (P = 0.005), as well as the shoulders and
arms (P = 0.048). In addition, a significant
correlation was observed between marital status
and pain in the pelvis (P = 0.034), legs (P = 0.007),
as well as thighs and knees (P = 0.017). These
results were consistent with those of Beheshti et al
and Khademol-hoseyni et al [55, 56]. Jafari-
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Nodoushan et al reported that marital status and
participants' gender had a significant correlation
with musculoskeletal disorders in various parts of
the body [41]. This may be due to the fact that
women have smaller figures, lower muscle mass,
and generally weaker muscles than men. Besides,
it could due to women’s continued work at home
after their daily jobs, or because of having multiple
pregnancies.

Against this backdrop, the importance of mental
and physical health during the COVID-19
pandemic becomes clear. Besides, addressing this
issue using suitable solutions can result in
improved  job  satisfaction and  reduced
musculoskeletal disorders, thereby reducing costs
and increasing productivity [27]. This is the reason
why conducting research in this field is vital. The
majority of musculoskeletal issues can be
alleviated using suitable ergonomic interventions,
most notably, proper training in ergonomic
requirements in a particular occupation. Studies
stress positive effects of training on awareness
levels among workers. In addition, ergonomic
consultation and financial support for purchasing
suitable ergonomic equipment can be effective
interventions in reducing musculoskeletal disorders
among workers.

The COVID-19 pandemic affects mental and
physical health of workers in most occupational
environments. Besides, it leads to increased
occupational stress and a high prevalence of
musculoskeletal disorders especially in the back
and neck areas. Accordingly, effective measures
must be taken to cushion these effects, through
providing social support to workers, providing
financial aid to workers, providing suitable personal
protection equipment (shields, masks, gloves, etc.)
in accordance with guidelines given by relevant
organizations (WHO, OSHA, and NIOSH),
providing training in musculoskeletal disorders,
reducing or controlling stress in work environments
during the pandemic, and resorting to work from
home policies when possible.

One of the limitations of the present study was the
cross-sectional nature of its data and the lack of an
overall mental health assessment of the
participants, especially before the onset of the
pandemic. Another limitation was that the potential
effects of other harmful occupational hazards, or
the effects of the participants’ personal lives on
their mental health were not taken into account. It
is worth noting that there are different views on
people’s perception, understanding, and
interaction with the virus and the pandemic.
Accordingly, the participants could have been
biased when answering these questionnaires.
Thus, it is suggested that, in future studies,
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musculoskeletal disorders be assessed in other
occupational groups using other Nordic
guestionnaires to compare the results.

Conclusion

The COVID-19 pandemic has affected mental and
physical health of workers in most occupational
environments and has led to increased
occupational stress and a higher prevalence of
musculoskeletal disorders, especially in the back
and neck areas. In the present study, a significant
correlation was found between the final scores
obtained from PSS-14 and Body Map
Questionnaire for the neck and shoulder areas.
Thus, it is suggested that effective strategies be
adopted for preventing musculoskeletal disorders,
and that comprehensive stress management
programs be devolved in this regard.
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