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Abstract.

BACKGROUND: During the COVID-19 pandemic, it is thought that healthcare workers are most exposed to musculoskeletal
disorders. However, there are limited studies in the literature examining the musculoskeletal disorders among healthcare workers
during the COVID-19 pandemic.

OBJECTIVE: The aim of this study was to examine musculoskeletal problems and psychological disorders in healthcare
personnel working at Dicle University Faculty of Medicine and Research Hospitals during the COVID-19 pandemic and to come
up with solutions for rehabilitation.

METHODS: The Cornell Musculoskeletal Disorder Questionnaire (CMDQ) was used to assess musculoskeletal problems in
the past week. Additionally, Beck depression inventory (BDI) was used to evaluate the psychological state of the participants.
Questions on demographic characteristics, habits, the presence and localisation of musculoskeletal system (MSS) diseases, severity
and duration of pain, chronic diseases, trauma history and working conditions were included in the questionnaire prepared by the
researchers.

RESULTS: The study included 74 nurses, 42 residents, 26 specialists, 24 technicians, 16 dentists, 12 physiotherapists, and 26
other allied health personnel. Dentists had the highest total CMDQ score (160.73) whereas resident doctors had the lowest total
CMDAQ score (98.33). Low back, neck and back pain were the most common MSS problems. BDI was highest in nurses and
70.27% of the nurses were women. The total workplace ergonomics score was found to be 25.91%, and the visual analogue scale
(VAS) was highest in nurses (6.72).

CONCLUSIONS: While MSS pain is concentrated on the waist, neck and back regions in all healthcare workers. We concluded
that the uncertainty associated with the pandemic, delay in preventive measures such as vaccination and medication, rapid and
strong transmission of the disease and increasing number of deaths have led to an increase in stress, depression and burnout among
healthcare workers.
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1. Introduction

. . . . COVID-19 infection was first identified in Decem-
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demic by the World Health Organization (WHO) on 11
March 2020. On 13 March, the WHO issued a press
statement to address the spread of COVID-19: “You
can’t fight a virus without knowing where it is. Detect,
isolate, test and treat to break the chain of spread! Ev-
ery case we detect and treat will limit the spread of
the disease” [3]. This statement was the harbinger for
the challenge against COVID-19, where the health per-
sonnel were at the forefront. The pandemic has spread
to approximately 223 countries [4]. Seeing physicians,
nurses and health personnel, who were fighting the pan-
demic in Wuhan, test positive for COVID-19 showed
that professional members working to provide adequate
protection could also be at risk. An article that pub-
lished statements by the World Health Organization an-
nounced that 1760 people working in health institutions
in Wuhan tested positive for COVID-19 and 6 of them
had died [5]. This caused serious concerns, anxiety and
psychological trauma among health workers in terms
of the consequences. The world has encountered multi-
ple pandemics throughout history resulting in millions
of death [6]. However, healthcare professionals work-
ing in the field have had nothing more than theoretical
knowledge. The first case in Turkey was announced by
the Turkish Ministry of Health on 10 March, 2020 [7].
After this, necessary measures were enforced in Turkey,
similar to other countries. Factors such as the increase
in the number of positive cases and death rates, inad-
equacy of medical equipment and devices, active and
intense working pace and work-associated stress caused
increased musculoskeletal issues and a sense of burnout
in healthcare professionals [8]. Burnout is a psycholog-
ical withdrawal from a job due to reasons such as the
inability to fulfil work requirements, loss of motivation,
and stress [9]. It has been discussed that occupational
groups in the service industry are more likely to suf-
fer from burnout. One of these occupation groups is
health workers [10]. There are studies indicating that
the prevalence of (42-63%) symptoms such as depres-
sion, anxiety and insomnia were more common in non-
physician healthcare workers during the COVID-19
pandemic [11,12].

In a systematic review conducted with nurses, it was
reported that the most common musculoskeletal prob-
lems during the 12-month study period were in the
lower back, back and shoulders [13]. In a study con-
ducted in Turkey, problems in the upper extremities
of healthcare workers were examined. According to
the results of the study, it was reported that the rate of
those who experienced neck pain in the last 12 months
was 50% and those who experienced back pain was

47% [14]. However, there are limited studies in the lit-
erature examining the change in the localisation and
severity of musculoskeletal disorders among healthcare
workers during the COVID-19 pandemic. Therefore,
the aim of the present study was to examine the psycho-
logical states and musculoskeletal disorders in health
workers in different occupational groups.

2. Materials and methods
2.1. Participants

Necessary permissions from the Ministry of Health
and local ethics committee approval from the rele-
vant university were obtained. Doctors, dentists, nurses,
physiotherapists, technicians and other allied health per-
sonnel working at Dicle University Faculty of Medicine
and Research Hospital between April 2021 and March
2022 constituted the study population. The study popu-
lation included 1560 healthcare workers. A sample size
of 300 participants was aimed for. Participants were in-
terviewed face-to-face, by phone or by e-mail. Written
and verbal consent was obtained from the participants.

2.2. Data collection tools

The questionnaire form consists of 4 parts: demo-
graphic questions and information questions about
COVID-19, visual analogue scale (VAS), The Cornell
Musculoskeletal Disorder Questionnaire (CMDQ) and,
the Beck depression inventory (BDI). The first part
of the questionnaire includes demographic questions
and information questions about COVID-19. Relevant
scales were used in the second part of the questionnaire.

2.3. The Cornell Musculoskeletal Disorder
Questionnaire (CMDQ)

CMDQ was used to assess musculoskeletal problems.
The CMDQ questionnaire evaluates the frequency,
severity and work-related disability of pain, ache or
discomfort in 20 different body regions classified as
right and left on the body diagram map (neck, shoulder,
back, upper arm, waist, forearm, wrist, hip, upper leg,
knee and lower leg) during the last work week. When
calculating the CMDQ score, the frequency, severity,
and disability status of the pain, ache or discomfort
were scored separately. Frequency of pain, ache or dis-
comfort was scored as never (0), felt 1-2 times during
the week (1.5), felt 3—4 times during the week (3.5),
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Fig. 1. Flowchart of participating health workers.

felt once every day during the week (5) and felt many
times every day during the week (10). Severity of pain,
ache, or discomfort was scored as mild (1), moderate
(2) or very severe (3). Disability status of pain, ache,
or discomfort is scored as did not hinder (1), somewhat
hindered (2) and significantly hindered (3). The total
discomfort score is obtained by multiplying the scores
obtained from the three sub-dimensions. The total dis-
comfort score for each body region takes a value be-
tween 0 and 90 [15]. The Turkish validity and reliabil-
ity study of CMDQ was performed by Erding et al. in
2011 [16].

2.4. The Beck depression inventory (BDI)

BDI was used to evaluate the psychological state of
healthcare workers in the last week. BDI is used to
determine the risk of depression and to measure the
level and severity of depressive symptoms. Its purpose
is to determine the risk of depression and to measure the
level and severity of depressive symptoms. BDI is a 4-
point Likert type self-report scale and contains 21 items.
Each item is scored between 0 and 3 and the total score
is obtained by adding individual item scores. A high
total score indicates a higher depression severity [17].
The adaptation, validity and reliability study of BDI
in Turkish population was conducted by Nesrin Hisli
Sahin [18].

2.5. Visual analogue scale (VAS)

VAS is a measurement tool used for individuals to
assess their pain. A 10-cm visual analogue scale was
used to evaluate pain during the study. (0 indicates no
pain and 10 indicates worst pain) [19]. The average
VAS value of 1-4 indicates mild pain, 5-6 moderate
pain, 7-10 severe pain [20]. The adaptation, validity
and reliability study of VAS in Turkish population was
conducted by Meltem Kog [21].

2.6. Demographic characteristics

Demographic characteristics such as age and gen-
der, MSS problems, the habits of participants, the pres-
ence and localisation of MSS diseases, the severity and
duration of pain, chronic diseases, trauma history and
working conditions of participants were enquired with a
questionnaire prepared by the researchers. Additionally,
work history during the pandemic in the past 12 months
was evaluated.

2.7. Inclusion and exclusion criteria

Health personnel working at Dicle University, Di-
yarbakir research hospitals and private hospitals, aged
18-55, who did not have neurological and balance prob-
lems, who did not have a systemic disease that would
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impair mobilisation, and who agreed to participate in
the study were included in the study. Participants who
were not health personnel, who were older than 55 years
old and younger than 18 years old, who had a systemic
disease that would impair mobilisation, who had neuro-
logical and systemic diseases and who did not agree to
participate in the study were excluded from the study.

2.8. Statistical analysis

SPSS Statistics (IBM Corp., Armonk, NY, USA)
version 22.0 was used in the analysis of the data. Nu-
merical variables were presented as mean =+ standard
deviation (SD), and categorical variables as numbers
and percentage (%). The conformity of the data to nor-
mal distribution was evaluated with the Kolmogorov
Smirnov test. Chi-square test was used to compare cat-
egorical variables. Student’s t test was used to compare
normally distributed variables and Mann-Whitney U
test was used otherwise.

3. Results

The mean age of 220 health workers participat-
ing in the study was 34.34 £ 14.43 years. A total of
220 (113/107, %(51.36/48.64), female/male) healthcare
workers were included. The participants included 74
nurses (52/22, %(70.27/29.73), female/male), 42 resi-
dents (16/26, %(38.09/61.91) female/male), 26 special-
ists (10/16, %(38.46/61.54), female/male), 24 techni-
cians (7/17, %(29.16/70.84), female/male), 16 dentists
(719, %(43.75/56.25), female/male), 12 physiotherapists
(7/5, %(58.33/41.67), female/male) and 26 other allied
(14/12, %(53.84/46.16), female/male) health person-
nel. The right hand was the dominant hand in 93.18%
(205) of participants. While nurses had the most work
experience with 13.05 4= 11.06 years, resident doctors
had the least work experience with 3.70 &+ 7.65 years.
Although the weekly working hours were quite close
to each other, nurses had the longest weekly working
hours (44.20 £ 3.52 hours). While 61.82% of the partic-
ipants were smokers, 34.54% consumed alcohol. While
60% of the participants exercised regularly, this rate
was highest in dentists with 68.75%. 34.45% of the
participants had a history of trauma.

Specialist doctors had the highest rest rate during the
study with 57.69%, while this rate was the lowest in
physiotherapists with 25%. Ergonomics of the working
environment and static posture were clearly in favour
of dentists with a rate of 62.50%. While the mean VAS

was 5.71 £ 2.17 for all participants, this value was
highest in nurses with 6.72 £ 2.11 (Table 1).

Dentists had the highest total CMDQ score (160.73),
whereas residents had the lowest total CMDQ score
(98.33). Similarly, while nurses had the highest CMDQ
neck/back scores (22.13/20.76), these scores were low-
est in resident doctors (12.77/13.29). While physiother-
apists had the highest CMDQ low back score (22.25),
resident doctors had the lowest score (13.11). If the
CMDQ risk scores of the right and left body parts,
such as the shoulder, upper arm, forearm, wrist, up-
per leg, lower leg, and foot are different from each
other, the higher risk score is taken into considera-
tion [21] . The higher risk score was also evaluated
in the present study. It was found that high scores
were obtained in the right extremity. This is due to
the fact that the right side was the dominant side of
most participants (93.18%). The highest CMDQ (shoul-
der/hip/upper leg) scores were found in other allied
health personnel (17.78/11.95/10.33). In addition, the
highest CMDQ values in knee/lower leg/foot scores
were found in dentists (9.67/9.62/12.81). The high-
est CMDQ shoulder/wrist scores were found in nurses
(11.72/12.83). The highest CMDQ waist/forearm scores
were found in physiotherapists (22.25/9.11). When
the total CMDQ scores were examined, the highest
scores were obtained in the waist/back/neck regions
(132.93/120.86/116.23, respectively). The lowest scores
were obtained in the lower leg/forearm/upper leg re-
gions (54.23/56.75/57.80, respectively).

When BDI scores were examined according to occu-
pational groups, it was found that nurses had the high-
est scores (37.71 £ 8.71) and physiotherapists had the
lowest scores (27.42 & 6.11). However, the scores of
dentists and other allied health personnel (35.23 4 9.79
and 35.37 £ 10.04) were also high and close to the
scores of nurses (Table 2).

4. Discussion

Physical and biomechanical stresses such as im-
proper posture, effortful work and sudden loads that
healthcare professionals are exposed to during the care
and treatment of patients increase the incidence of MSS
problems by causing deterioration of muscle, joint, car-
tilage, tendon, nerve and spinal disc structure [22]. MSS
problems and pain are considered occupational dis-
eases, and MSS problems negatively affect the work
performance of healthcare workers [23]. It has been
emphasised that the occupational groups that carry the
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highest risk among health workers are “doctors, den-
tists, nurses, laboratory workers, physiotherapists, and
caregivers” [24]. Studies have reported that healthcare
professionals mostly complain of musculoskeletal prob-
lems related to the neck, upper back and shoulder re-
gions [25,26].

In many studies conducted before the COVID-19
pandemic, it has been reported that healthcare profes-
sionals were negatively affected by both musculoskele-
tal [27] and psychological problems [28,29] due to in-
tense work tempo, insufficient rest, inadequate work-
place ergonomics and increased working hours. Further-
more, a higher prevalence of MSS problems in health-
care workers who are exposed to high psychological
stress is an expected outcome. From this point of view,
there are studies examining the relationship between
MSS problems and psychological stress in healthcare
workers [27,30]. In addition to the current situation of
healthcare professionals, the psychological and muscu-
loskeletal conditions of healthcare professionals glob-
ally have been negatively affected by the COVID-19
pandemic due to more intense work tempo, reduced
rest, increased working hours, and having to work for
long and stressful periods following quarantine mea-
sures. Therefore, we aimed to investigate and evaluate
the musculoskeletal problems and psychological status
of health professionals working in different fields dur-
ing the COVID-19 pandemic. There were limited stud-
ies in the literature examining MSS problems and stress
in healthcare workers during the pandemic. Accord-
ingly, the results obtained in the present study are very
important in terms of revealing the MSS problems and
stress levels experienced by healthcare workers during
the COVID-19 pandemic and comparing these results
with the studies conducted before the pandemic. Fur-
thermore, a significant majority of the studies conducted
before the pandemic only evaluated a portion of health-
care workers. Professional groups such as nurses [31],
doctors [32], and dentists [33] were evaluated within
themselves and the results were reported. Unlike these
studies, a broader and more inclusive sample of oc-
cupational groups was evaluated in the present study.
All occupational groups of health workers (specialist
doctor, resident, nurse, dentist, physiotherapist, techni-
cian, and other allied health personnel) were evaluated
separately and the MSS problems and stress levels of
these occupational groups were compared. According
to the results obtained in the present study, significantly
higher values in both MSS problems and stress and de-
pression levels were obtained in all healthcare profes-
sionals compared to the studies conducted before the

pandemic. This may be due to the long-term isolation
conditions and working hours enforced on healthcare
workers, especially at the beginning of the pandemic,
and the unsuitable ergonomic conditions of the working
environment.

When the literature on musculoskeletal problems
is examined, it is seen that the occupational groups
most affected by occupational exposures are physicians
and nurses [34,35]. Many studies conducted before the
COVID-19 pandemic emphasised that nurses mostly
complained of back, neck and shoulder pain [13,36]. In
a study conducted with nurses in China, it was reported
that the most affected areas in terms of MSS problems
were the low back, neck, shoulder and back regions
(prevalence of 62.7%, 59.8%, 49.7% and 39.5%, re-
spectively) [31]. In the present study, it was found that
nurses were exposed to higher levels of pain in the neck
and back regions (CMDQ 19.17/18.77, respectively)
compared to other healthcare workers. In addition, wrist
and upper arm CMDQ scores were also higher com-
pared to other healthcare professionals (12.83/11.72 in
CMDAQ, respectively). It can therefore be concluded
that nurses are the healthcare workers with the highest
risk of MSS problems before and during the pandemic.

In a study conducted with physicians (n = 305),
the most common musculoskeletal complaints were re-
ported to be low back (50.3%), neck (49.7%), back
(38.6%) and shoulder (36.5%) pain, respectively. [32].
In the present study, physicians were evaluated as spe-
cialists and residents. It was found that the CMDQ
scores of specialist physicians were higher than those of
resident physicians. However, neck, back and low back
CMDQ scores were found to be higher in both special-
ists and residents compared to other regions (CMDQ
15.28/16.87/19.13 vs. 12.77/13.29/13.11, respectively).
These results are similar to the studies conducted be-
fore the pandemic. In a study conducted with dentists in
Turkey, it was reported that 82% of dentists experienced
MSS pain in the last 12 months and 50% experienced
MSS pain in the last week [33]. Consistent with other
healthcare workers, the highest CMDQ scores in den-
tists during the pandemic were obtained in the neck,
back, and low back regions (CMDQ 22,13/20,76/21.32,
respectively). In addition, CMDQ scores of the knee,
lower leg and foot regions (9.67/9.62/12.81, respec-
tively) were found to be the highest among dentists
compared to other healthcare professionals. This find-
ing has not been previously reported in the literature
and reflects the condition of dentists during the pan-
demic. Physiotherapists may be exposed to more mus-
culoskeletal problems than other occupational groups
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due to the nature of their work. This may be par-
ticularly due to working standing up and long work
hours. In another study conducted with physiotherapists
(n = 299), it was reported that the vast majority of
the participants had multiple musculoskeletal injuries,
and physiotherapists with higher mobilisation and ma-
nipulation had more severe low back pain and hand
symptoms [37]. Consistent with the results obtained
in the studies conducted before the pandemic, high-
est CMDQ scores in physiotherapists were obtained
in the low back, back and neck regions in the present
study (CMDQ 22.25/19.34/17.23, respectively). In ad-
dition, low back and forearm scores (CMDQ 22.25
and 9.11) were found to be the highest among other
healthcare workers. In a study conducted with allied
health personnel, it was reported that men working as
cleaning personnel in the hospital experienced more
hand/wrist pain due to heavy lifting, working in more
intense jobs, and overloading the hand and wrist [14].
In the present study, it was found that the most com-
mon MSS pain among allied health workers during the
COVID-19 pandemic was low back, back and neck
pain (CMDQ 20.23/18.39/15.28, respectively). It was
also found that hip and upper leg pain (CMDQ 11.95
and 10.33) was highest among allied health person-
nel compared to other healthcare workers. Technicians
were also included in the present study. It was found
that technicians were mostly exposed to low back, neck
and back pain (CMDQ 16.83/14.37/13.44, respectively)
similar to other healthcare workers. However, these re-
sults could not be compared as there are no studies in
the literature conducted on this occupational group.

Ergonomics is extremely important in order to min-
imise occupational musculoskeletal disorders among
healthcare workers, since these people spend most of
their day at work [38]. There are many studies showing
that unsuitable workplace ergonomics has a negative
effect on MSS pain in healthcare workers [39—41]. In a
previous study, it was reported that 89.33% (n: 67) of
anaesthetists, 89.23% (n: 58) of nurses and 53.15% (n:
59) of surgeons working in the operating room found
time to rest during their shifts; however, operating room
rest rooms were not ergonomically suitable and this
had a negative effect on MSS pain [42]. Workplace er-
gonomics was also evaluated in the present study. In
total, suitability of workplace ergonomics for the job
was found to be 25.91%. This shows that workplace
ergonomics is not suitable for 3/4 of the healthcare
workers, which can be seen as another cause of MSS
pain.

Psychological effects are therefore very likely to oc-
cur in healthcare workers who are on active duty during

the COVID-19 pandemic. There are studies showing
that healthcare workers are at high risk of developing
adverse psychiatric outcomes. In a study conducted with
1257 healthcare workers in China during the COVID-19
pandemic, 50.4% of the participants reported depres-
sion symptoms, 44.6% reported anxiety, 34% reported
insomnia, and 71.5% reported distress. It was also re-
ported that healthcare workers working on the frontline
had higher anxiety, depression, insomnia, and trait scale
scores [11]. Another recent study in China revealed that
the prevalence of depression, anxiety, insomnia, and
distress symptoms was 50%, 44%, 34%, and 71%, re-
spectively [43]. Studies conducted during the early pe-
riods of the pandemic, in March 2020, reported higher
scores. Another study from China conducted in Febru-
ary 2020 showed that 50% of health workers reported
depression, 45% reported anxiety, and 72% reported
stress. In the first study conducted in Turkey at the be-
ginning of the pandemic, the prevalence of depressive
symptoms, anxiety and stress-related symptoms was
determined as 65%, 52% and 41%, respectively [44].
Similarly, it was revealed that intolerance of uncertainty
is associated with anxiety [45], pessimism about the fu-
ture, and depression [46]. In situation such as pandemic
where there is uncertainty, life and health concerns,
stress and depression are likely outcomes. Studies con-
ducted during the COVID-19 pandemic have already
revealed this [11]. In the present study, BDI was used to
evaluate depression. A moderate stress level (minimum
27.41/maximum 37.71) was observed among healthcare
worker groups. Highest level of depression was found in
nurses (37.71). Age [47], insufficient knowledge about
workplace ergonomics [48], unsuitable working envi-
ronment [48], postural disorders [50], less work expe-
rience [49], and working more than 4 hours a day at a
desk have been associated with musculoskeletal prob-
lems in the neck, back and shoulder regions [49]. One
of the most important findings related to psychological
effects experienced during the COVID-19 pandemic
is that they differ according to gender. These findings
revealed that the anxiety levels of female participants
were higher than male participants during the COVID-
19 pandemic [51,52]. In the present study, highest BDI
scores were obtained in nurses (37.71) with the highest
ratio of women (70.27%).

There is an important relationship between stress
level and general health and MSS problems. While
many studies show that psychosocial factors are directly
related to MSS problems and reducing stress leads to
an improvement in health [53], there are also studies
showing that low back [54,55], neck and wrist [56,57]
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pain among the most important problems caused by
stress. Another study has also shown that hand/wrist
and low back pain is associated with stress in healthcare
personnel on duty during the COVID-19 pandemic [58].
In the present study, highest BDI scores and MSS pain
scores were observed in nurses, dentists, and other allied
health personnel (BDI 37.71/35.23/35.37, CMDQ total
150.36/160.73/156.47, respectively). Consistent with
other studies in the literature [58,59], these results show
that there is a relationship between stress and depression
and MSS pain.In our study, we found that there is a
relationship between stress and depression and MSS in
all healthcare workers. However, we found that dentists
had the highest BECK (37.71 £ 8.71) scores, while
nurses had the highest CMDQ (160.73) total scores.

5. Conclusion

The COVID-19 pandemic has led to a significant
increase in MSS pain, stress and depression among
healthcare workers. MSS pain is particularly concen-
trated on the low back, neck and back regions among
healthcare workers, To reduce or eliminate these MSS
pains in both the spine and extremities and joints can
only be possible with workplace ergonomics and occu-
pational exercise and rehabilitation. In addition, the un-
certainty associated with the pandemic, the delay in pre-
ventive measures such as vaccination and medication,
the rapid and strong transmission of the disease and the
increasing number of deaths have led to an increase in
stress, depression and burnout among healthcare work-
ers. MSS pain and psychological factors affect each
other negatively.

There are certain limitations of this study. Some of
the interviews that should be done face-to-face had to
be made via telephone and e-mail due to the COVID-19
restrictions. Secondly, occupational groups could not
be standardised at a certain number. The questionnaire
prepared by the researchers contained some subjective
questions, and lastly, some of the results could not be
compared with other studies due to the limited literature
on MSS problems during the COVID-19 pandemic.
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