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Rumeysa Ateş∗ and Hatice Yakut
Department of Physiotheraphy and Rehabilitation, Faculty of Health Sciences, Süleyman Demirel University,
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Abstract.
BACKGROUND: Healthcare workers belong to an occupational group that is at high risk during the coronavirus 2019
(COVID-19) pandemic. The increased workload of healthcare workers and the accompanying psychosocial stress caused by
the pandemic can affect musculoskeletal system disorders, physical activity status, sleep quality, and fatigue in this group.
OBJECTIVE: To investigate musculoskeletal system disorders, physical activity level, sleep quality, and fatigue in healthcare
workers with and without a COVID-19.
METHODS: A total of 200 healthcare professionals aged 18-65 years with and without a history of COVID-19 were in the
study. Data were collected between January and March 2021. A “Preliminary Evaluation Form”, “Extended version of the
Nordic Musculoskeletal System Questionnaire (NMQ-E)”, “the International Physical Activity Questionnaire-Short Form
(IPAQ-SF)” and “the Pittsburgh Sleep Quality Index (PSQI) were used for data collection”.
RESULTS: It was determined that musculoskeletal system disorders did not differ significantly between healthcare workers
with and without a COVID-19 history (p > 0.05). It was found that the number of people with problems in the low-back
region was higher in those with a COVID-19 history (p = 0.002). In the sleep duration component, the scores of those who
did not have a COVID-19 history were found to be significantly higher than those who did (p = 0.10). In other comparisons,
it was determined that there was no significant difference.
CONCLUSIONS: It was found that the number of people with problems in the low-back region was higher in those with a
COVID-19 history. Those without a COVID-19 history had higher scores in sleep duration parameter.
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1. Introduction

Coronavirus 2019 (COVID-19) was first identified
as a new coronavirus on January 13, 2020, as a result
of the analyses made in a group of cases that devel-
oped respiratory symptoms in the Wuhan Province
of China in December 2019. COVID-19 was initially
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detected in those found in the seafood and animal
market in this region. Later, it spread from person to
person and to other provinces in the Hubei State, espe-
cially in the Province of Wuhan, and other states of
China, and eventually other countries [1]. The World
Health Organization (WHO) declared the COVID-19
outbreak a pandemic on March 11, 2020. [2]. People
all around the world have been severely affected by
this pandemic, and many lives have been lost. In this
period, normal life has severely changed and peo-
ple had to switch to working from home, and health
workers had to use their work performance at a high
level. It was reported that healthcare workers, the
most affected occupational group, are disproportion-
ately affected by fear of contracting COVID-19, work
stress, social isolation, and discrimination [3].

Musculoskeletal disorders are defined as disor-
ders that occur in the structures that make up the
musculoskeletal system (muscles, bones, ligaments,
tendons, and joints) [4]. It can also be defined as
sprain and strain in the low-back, neck, shoulder, and
knee, which are usually the affected body parts. In
many people, these disorders are due to their occupa-
tion or work activities [5]. Healthcare workers are at
high risk for work-related musculoskeletal disorders,
and it has been reported that this is a common health
problem [4].

Physical activity (PA) is defined as the consump-
tion of energy during body movements performed
by skeletal muscles. Physical activity has benefits
on the musculoskeletal system, cardiovascular sys-
tem, cognitive level, and sleep [6,7]. Public parks,
gyms, sports facilities, and sports clubs were closed
to contain the COVID-19 epidemic, and these restric-
tions caused a decrease in physical activity for many
people. Healthcare workers have been under great
stress in the COVID-19 period, which leads to poor
sleep quality, short sleep duration, and acute sleep
problems. Insomnia, fatigue, and burnout are com-
mon with this stress in healthcare workers during the
COVID-19 outbreak [8]. Fatigue, one of the symp-
toms of COVID-19, may be a symptom of a physical
illness, an underlying psychological problem, or both
[9].

In COVID-19 studies, musculoskeletal symp-
toms have been defined among the initial findings
and investigated only for the presence/absence of
fatigue, myalgia, and arthralgia. There is insuffi-
cient information on the perseverance and severity
of musculoskeletal disorders after COVID-19. It is
important to investigate the effects on the muscu-
loskeletal system and the changing physical activity

status, especially in healthcare workers who are most
affected by the virus.

In this study, it was aimed to investigate whether
there is a difference in terms of musculoskeletal sys-
tem disorders, physical activity level, sleep quality,
and fatigue between healthcare workers with and
without a history of COVID-19.

2. Materials and methods

2.1. Study design

This is a descriptive cross-sectional study. The pop-
ulation of the study consists of healthcare workers
working in a city hospital or a university hospi-
tal. The sample of the study consists of healthcare
workers who were actively working in these hos-
pitals, met the inclusion criteria, and agreed to
participate in the study (n = 200). For the sam-
ples of our study, the hospital management was
contacted and the contact information of the par-
ticipants in our study was reached by keeping the
personal data confidential and confidential. The study
was conducted in accordance with the Declara-
tion of Helsinki. Ethics Committee Approval was
obtained from Süleyman Demirel University Fac-
ulty of Medicine Clinical Research Ethics Committee
(04/01/2021/72867572-050.01.04-559). Permissions
were also obtained from the Isparta Provin-
cial Health Directorate (15/01/2021/E-16657963-
799) and Süleyman Demirel University Hospital
(17/02/2021/E-26515734-605.01-21138). Participa-
tion in the study was on a voluntary basis and
healthcare workers were informed about the study in
writing before the study. Written informed consent
was obtained from all participants before proceeding
to the questionnaires.

2.2. Participants

Healthcare workers between the ages of 18 and 65
with or without a history of COVID-19 were included
in the study. Non-healthcare workers, those younger
than 18 or older than 65, those who did not fill in
the data collection forms and did not want to partic-
ipate in the study, those with acute musculoskeletal
disorders in different parts of the body, those with
sleep disorders, those using psychoactive drugs, and
professional athletes were excluded from the study.
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2.3. Data collection

Data were collected between January 2021 and
March 2021 with “Google Forms” by sharing a link
to the data collection form via email or WhatsApp.
To avoid duplication of responses, the link did not
accept multiple responses from the same participant.
After participating in the study, the participants were
asked to provide information about their participa-
tion via e-mail. The answers were checked one by
one and the missing information was requested to be
completed and sent again. The accuracy of the data
was thus ensured.

Demographic and baseline characteristics (includ-
ing gender, age, height, weight, education level,
marital status, occupation, employment status, night-
shift status, and comorbidities), smoking, alcohol
use, and initial symptoms at hospitalization (muscu-
loskeletal and others) were questioned. In addition,
the status of being admitted to the intensive care unit,
the time elapsed after COVID-19, the status of work-
ing in the COVID-19 service, the type of exposure
to COVID-19 patients, and the duration of care for
COVID-19 patients were also questioned.

The Preliminary Evaluation Form, the extended
version of the Nordic Musculoskeletal Question-
naire (NMQ-E), the International Physical Activity
Questionnaire-Short Form (IPAQ-SF), the Pittsburgh
Sleep Quality Index (PSQI), and the Fatigue Sever-
ity Scale (FSS) were used for data collection. It
took approximately 20-25 minutes to respond to the
data.

2.4. Nordic Musculoskeletal
Questionnaire-Extended (NMQ-E)

The Turkish translation and adaptation study of the
NMQ-E was performed by Alaca et al. It is an assess-
ment tool used for the evaluation of musculoskeletal
disorders. The NMQ-E assesses the presence, onset,
incidence, results, and effects of musculoskeletal pain
in 9 zones of the body, including neck, shoulder,
back, elbow, hand/wrist, waist, hip/thigh, knee, and
foot/ankle. In this questionnaire, the age of the pain
onset, hospitalization due to pain, changing the place
of work, and having pain in the last year, last month,
and then-current day are questioned. In addition, it
questions whether the then-current pain affects the
individual’s work/home life, seeking medical care
from a doctor/physiotherapist, taking medication,
and getting a sick leave. It can be administered as a

self-report questionnaire or by interviewing the per-
son [10].

2.5. International Physical Activity
Questionnaire-Short Form (IPAQ-SF)

The scale was developed by Craig et al. and the
Turkish validity and reliability study of the ques-
tionnaire was performed by Öztürk in 2005. The
questionnaire consists of 7 items. It takes “physical
activities performed at least 10 minutes at a time”
as a criterion for the assessment. It provides informa-
tion on the time spent in walking, moderate-to-intense
activities, and intense activities. The time spent sit-
ting is a separate question. The total score includes the
sum of time (minutes) by frequency (days) of walk-
ing, moderate-to-intense activity, and intense activity.
As a result of the calculations, a score is obtained
in MET-minutes. One MET-minute is calculated by
multiplying the minute of activity with the MET
score. MET-minute scores were determined based on
the weight-calorie values of a 60-kilogram person.
Kilocalories are calculated as MET-min x (person’s
body weight in kg / 60 kilograms). Standard MET
values are as follows: Walking: 3.3 MET; moderate
physical activity: 4.0 METs; intense physical activ-
ity: 8.0 METs; and seating: 1.5 MET. The total score
is obtained by adding walking, moderate, and intense
physical activity MET-min/week scores, and classi-
fied according to cut-off points. This classification is
as follows: <600 MET-min/week physically inactive;
600-3000 MET-min/week low-level physical activ-
ity; and >3000 MET-min/week adequate physical
activity [11,12].

2.6. Pittsburgh Sleep Quality Index (PSQI)

The PSQI was developed by Buysse et al. and the
Turkish validity and reliability study of the index was
conducted by Ağargün et al. in 1996. The PSQI has
been widely used in many studies. It provides a quan-
titative measure of sleep quality. The scale consists
of 24 items and evaluates sleep quality belonging to
the previous 4 weeks. The first 19 questions allow
self-evaluation. The last 5 questions are answered
by the partner or a roommate of the individual and
these questions are not included in the calculation.
The scale consists of 7 components and each compo-
nent is scored between 0 and 3. These components
are subjective sleep quality, sleep latency, sleep dura-
tion, habitual sleep efficiency, sleep disturbance, use
of sleeping pills, and daytime dysfunction. The sum
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Table 1
Height, weight of groups and number of days after COVID-19

COVID-19
Those with a history Those without a history of

of COVID-19 COVID-19
(n = 100) (n = 100)
X ± SD X ± SD

Height (cm) 167.19 ± 7.20 167.42 ± 7.42
Weight (kg) 68.01 ± 11.97 64.91 ± 11.43
Number of days elapsed since
COVID-19 (X ± SD)

42.15 ± 43.74

X: Mean, SD: Standard deviation.

of these seven component scores gives the total index
score, which ranges from 0 to 21. A high total score
indicates poor sleep quality. The scale has a cut-off
point and is 5 for the total PSQI score [13,14].

2.7. Fatigue Severity Scale (FSS)

The FSS was developed by Krupp et al. and its
Turkish validity and reliability study was performed
by Armutlu et al. The scale used to determine the
state of fatigue consists of 9 items assessing only the
previous week. The highest score that can be obtained
from the scale is 63 and the total score is found by
the average of 9 questions. A score of 4 and above
indicates pathological fatigue [15,16].

2.8. Data analysis

The data obtained in the study were analyzed
with the SPSS 22.0 program. Characteristics were
analyzed with descriptive statistics. The mean and
standard deviation are presented for continuous vari-
ables and frequencies and percentages are presented
for categorical variables. Chi-square analysis was
used for categorical data, frequency distributions of
demographic variables, and categorical comparisons.
Chi-square Fisher’s exact test was used if the expected
value was less than 5 in 2x2 dimensional tables. For
the two-group mean comparison, the independent
sample t-test was used for normally distributed data,
and the Mann-Whitney U test was used for the data
that did not show normal distribution. The level of
significance in the analyses was determined as 95%
(p < 0.05). The power analysis and sample level of the
study were calculated based on the study of Wang
et al. According to this study, it can be seen that
recruiting n = 74 healthcare workers in our study can
represent the study with 90% power (it is predicted
that values of 0.70 and above are valid and 0.80 will
be quite sufficient in studies) [17].

3. Results

The study was completed with the health workers
(n = 200) who voluntarily agreed to participate in the
study, and the findings obtained from the study are
outlines below.

The height and weight of those with and without a
history of COVID-19, and the number of days elapsed
after COVID-19 for those with a history of COVID-
19 are presented in Table 1.

The comparison of the sociodemographic data of
the participants is given in Table 2. Of the health-
care workers with a history of COVID-19, 71% were
women and 53% were in an age range of 25-34 years.
Of those without a history of COVID-19, 69% were
women and 49% were between the ages of 25 and 34
years (Table 2).

According to the analyses, it was found that gen-
der, age, marital status, education level, income
level, place of work, and profession <s>d</s>id not
differ significantly between the groups (p > 0.05)
(Table 2).

It was determined that alcohol use in participants
without a history of COVID-19 was statistically sig-
nificantly higher than in those with (p = 0.002). In the
other comparisons, it was determined that the data did
not differ statistically significantly between groups
(p > 0.05) (Fig. 1, Table 2).

According to the analyses performed, it was
determined that there was no significant difference
between groups in terms of the presence of chronic
disease (p = 0.276) and weekly exposure time to
COVID-19 patients (p = 0.431) (See Table 3).

It was determined in the inter-group comparison
that there was a significant difference in the sleep
duration component. The sleep duration scores of
those without a history of COVID-19 were found to
be significantly higher (p = 0.010). In other compar-
isons, it was determined that there was no significant
difference (Table 4).
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Table 2
Comparison of sociodemographic data of groups with and without a COVID-19 history

Those with a Those without a p
history of history of

COVID-19 COVID-19
(n = 100) (n = 100)

n(%) n(%)

Sex Female 71 (71) 69 (69) .758
Male 29 (29) 31 (31)

Age 18–24 years 21 (21) 29 (29) .413
25–34 years 53 (53) 49 (49)
35–54 years 26 (26) 22 (22)

Education
level

High school 17 (17) 8 (8) .057
Associate degree 12 (12) 21 (21)
University 61 (61) 52 (52)
Post-graduate 10 (10) 19 (19)

Job tenure Less than 1 year 11 (11) 17 (17) .307
1–5 years 43 (43) 46 (46)
Over 5 years 46 (46) 37 (37)

Working in shift 77 (77) 70 (70) .252
Smokers 36 (36) 43 (43) .311
Alcohol consumption 4 (4) 18 (18) .003*
Working at a COVID-19 clinic 65 (65) 53 (53) .084
Contact with COVID-19 patients 50 (50) 35 (35) .145

Profession Health technician 24 (24) 24 (24) .339
Physiotherapist 4 (4) 9 (9)
Nurse 50 (50) 35 (35)
Midwife 9 (9) 9 (9)
Physician 13 (13) 19 (19)

Chi-square analysis *p < 0.05. Fisher’s exact test *p < 0.05.

Fig. 1. COVID-19 symptoms percentage chart.
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Table 3
COVID-19 comparison of the data of groups with and without a COVID-19 history

Those with a Those without a p
history of COVID-19 history of COVID-19

(n = 100) (n = 100)
n (%) n (%)

Chronic
disease

No 87(87) 86(86) .236
Lung disease 4(4) 3(3)
Heart disease 0(0) 4(4)
Diabetes
mellitus

5(5) 2(2)

Other 4(4) 5(5)
Weekly
exposure time
to COVID-19
patients

40 hours 29(29) 29(29) .276
41–48 hours 26(26) 43(43)
49–56 hours 30(30) 27(27)
56 hours or
more

15(15) 1(1)

Chi-square analysis *p < 0.05.

Table 4
Comparison of scale scores of participants with and without COVID-19 history

Those with a Those without a Ta/Zb p
history of history of

COVID-19 COVID-19
X ± SD X ± SD

FSS 5.08 ± 1.37 4.84 ± 1.42 1.192a .235
IPAQ-SF Walking (MET/weeks) 427.00 ± 336.13 436.95 ± 295.53 –.501b .616

Moderate physical
activity (MET/ weeks)

417.77 ± 282.92 560.00 ± 332.56 –1.038b .299

Severe physical activity
(MET/weeks)

730.66 ± 838.89 1181.53 ± 1158.46 –1.426b .154

PSQI Subjective sleep quality 1.47 ± .67 1.430 ± .55 .458a .647
Sleep latency 2.980 ± .20 2.97 ± .22 .334a .739
Sleep time 1.06 ± .63 1.29 ± .62 –2.587b .010*
Habitual sleep activity .13 ± .41 .25 ± .64 –1.567b .119
Sleeping disorder 1.50 ± .68 1.46 ± .59 .440a .660
Use of sleeping pills .20 ± .66 .06 ± .31 1.902a .059
Daytime dysfunction 1.48 ± .99 1.47 ± .92 .073a .942
PSQI total 8.82 ± 2.61 8.93 ± 2.25 –.319b .750

aIndependent sample t-test, bMann-Whitney U test (Z score), *p < 0.05; IPAQ-SF: International Physical Activity
Questionnaire-Short Form; PSQI: Pittsburgh Sleep Quality Index; FSS: Fatigue Severity Scale.

When the differences in musculoskeletal problems
history (12 months, 1 month, and then-current day)
responses were analyzed according to the status of
having a history of COVID-19, it was found that the
number of those who had problems in the lower-back
region then-current day was higher in those with a
history of COVID-19 (p = 0.002) (Table 5).

4. Discussion

The main results of our study investigating mus-
culoskeletal disorders, physical activity level, sleep
quality and fatigue in healthcare workers after
COVID-19. It has been found that the number of
people who have problems in the low-back region

today is higher in those who have had COVID-19.
In the sleep duration parameter, it was found that the
scores of those who did not have COVID-19 were
significantly higher than those who did.

Musculoskeletal disorders are common in health-
care workers. These disorders can be caused by the
following factors: staying in the same position for
a long time, working in shifts, performing repet-
itive movements, lifting and transferring patients,
anxiety, and work stress [18]. Although it has been
reported that healthcare workers are at high risk for
COVID-19, it is stated that several factors cause anx-
iety and stress in healthcare professionals, such as
the high risk of contracting COVID-19, probability
of transmitting the virus to their families, and hav-
ing long working hours [19,20]. These anxiety and
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Table 5
Comparison of musculoskeletal problems according to the NMQ-E and the status of having a COVID-19 history

Musculoskeletal Musculoskeletal Musculoskeletal
problems problems problems
12 months 4 weeks then-currently

COVID-19 p COVID-19 p COVID-19 p
history status history status history status

Those
with a
history of
COVID-
19

Those
without a
history of
COVID-
19

Those
with a
history of
COVID-
19

Those
without a
history of
COVID-
19

Those
with a
history of
COVID-
19

Those
without a
history of
COVID-
19

n (%)* n (%)* n (%)* n (%)* n (%)* n (%)*

Neck 37 (74) 47 (77) .709 34 (92) 39 (83) .229 20 (54) 26 (55) .908
Shoulder 32 (84) 27 (68) .086 26 (81) 26 (96) .075 18 (56) 14 (52) .735
Back 50 (77) 58 (82) .492 49 (98) 53 (91) .134 38 (76) 37 (64) .170
Elbow 3 (33) 5 (63) .229 3 (100) 5 (100) – 3 (100) 1 (20) .054
Hand 12 (67) 11 (68) .897 11 (92) 9 (82) .484 5 (42) 4 (36) .795
Waist 61 (84) 54 (81) .647 59 (97) 52 (96) .901 50 (82) 30 (56) .002*
Hip 6 (75) 7 (64) .599 4 (67) 6 (86) .416 2 (33) 3 (43) .725
Knee 16 (57) 22 (65) .543 15 (94) 21 (91) .778 4 (25) 13 (57) .052
Foot 4 (67) 7 (78) .634 4 (100) 6 (86) .428 2 (50) 4 (57) .819

Chi-square analysis *p < 0.05. *Number and percentage of those answering the scale as “Yes”. NMQ-E: Nordic Muscu-
loskeletal Questionnaire-Extended.

stress situations can lead to musculoskeletal disor-
ders in healthcare workers who continue to work in
a hospital environment, whether or not they had a
COVID-19 history. It was reported that one of the
symptoms of COVID-19 is musculoskeletal findings
(myalgia and arthralgia) [21]. Having had COVID-
19 may reveal musculoskeletal disorders. When the
literature is examined, there are studies examining
musculoskeletal system disorders in healthcare work-
ers in the COVID-19 pandemic [22-25]. Arca et al.
In their study, they reported that musculoskeletal pain
was mostly experienced in the neck (73.4%) and back
(61.4%) regions of healthcare workers in the COVID-
19 pandemic, and this situation was more common in
those who were in contact with COVID-19 patients
working in the front line [22]. In a study conducted on
doctors, it was shown that during the post-COVID-
19 lockdown period, doctors experienced pain mostly
in the lumbar region and its prevalence was high
[23]. In another study, it was stated that the COVID-
19 pandemic changed the approach of rehabilitation
services to patients and increased the prevalence of
work-related musculoskeletal disorders among phys-
iotherapists [24]. As a result of the study examining
the prevalence of musculoskeletal disorders in health-
care workers in the COVID-19 pandemic, it was
determined that COVID-19 brought an excessive
workload in healthcare professionals and this resulted
in work-related musculoskeletal disorders [25]. In our
study, unlike these studies in the literature, muscu-

loskeletal disorders were examined in patients with
and without COVID-19, and it was determined that
there was no difference in terms of musculoskele-
tal disorders in healthcare workers who had and did
not have COVID-19. This result shows that muscu-
loskeletal system disorders do not exist in healthcare
workers, even though they do not have COVID-19,
and it shows that COVID-19 transmission does not
make a difference. On the other hand, when the mus-
culoskeletal problems history (12 months, 4 weeks,
today) responses were compared between the groups,
it was seen that the number of those who had instant
problems in the lumbar region was higher in those
who had COVID-19. The reason for this situation
was thought to be due to the sequelae of COVID-19
in individuals and the continuation of their working
life before the recovery process after the disease was
fully realized.

It was found in the present study that healthcare
workers with a history of COVID-19 had the most
problems in the waist, back, and neck regions, in this
order, and that health workers with no COVID-19
history had the most problems in the back, waist,
and neck regions, in this order. Karaaslan et al. found
that the most common musculoskeletal symptoms of
the recovered COVID-19 patients aged 18-70 years
were back pain, low back pain, and neck pain [26].
In a study conducted in university teaching staff dur-
ing the COVID-19 pandemic, the highest prevalence
of musculoskeletal disorders was found in the lower
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back, neck, and knee regions, in this order, com-
pared to the pre-COVID-19 period [27]. The data we
obtained in our study and the results of the studies
in the literature show similarities, and in our study,
it was additionally found that the majority of those
who did not have a COVID-19 history had problems
in the back region [28]. It shows us that the low back
region, which is among the symptoms of the muscu-
loskeletal system, is the region most affected by this
virus in those with a history of COVID-19.

It is thought that musculoskeletal disorders in
healthcare workers have increased due to the increase
in intensive care patients and the increase in the num-
ber of patients in need of care during the pandemic
process. Considering that most of the healthcare pro-
fessionals participating in our study were working in
shifts, it is thought that the increase in the number of
patients per healthcare worker in a shift, the increase
in the care needs of the patients, and the inability to
sufficiently rest due to busy working hours are effec-
tive factors in the increase of musculoskeletal system
disorders.

According to the analyses performed to determine
the differences in the IPAQ-SF, PSQI subscale and
FSS obtained from the study in groups with and with-
out a COVID-19 history, it was found that there was
a significant difference in the sleep duration compo-
nent. It was determined that the sleep duration scores
of those who did not have a COVID-19 history were
significantly higher than those who had a COVID-19
history. It was determined that there was no signifi-
cant difference in other sleep parameters. It is thought
that healthcare workers with no COVID-19 history
had better sleep times due to the lack of negative
effects of COVID-19. In addition, it can be thought
that the sleep time of healthcare workers who had a
COVID-19 history decreased due to musculoskeletal
disorders.

A significant reduction in total weekly energy
expenditure has been reported in the literature during
the COVID-19 quarantine [29]. Parallel to this situ-
ation, Kua et al. In their study, they found that there
was a significant decrease in the frequency, dura-
tion and intensity of physical activity in healthcare
workers during the COVID-19 pandemic compared
to pre-quarantine [30]. The results of the study show
that MET scores are not high in healthcare work-
ers, which is consistent with studies in the literature
[31,32]. It is thought that healthcare workers who are
at risk of COVID-19 infection due to their working
environment may face increased susceptibility to dis-
eases due to weak anti-viral defenses caused by long

breaks from physical activity. This situation reveals
the importance of physical activity during the pan-
demic process.

In the meta-analysis conducted to analyze the exist-
ing evidence on the prevalence of depression, anxiety,
and insomnia among healthcare professionals during
the COVID-19 epidemic, the prevalence of insomnia
in healthcare professionals was reported to be 38.9%.
According to the results of this meta-analysis, almost
4 out of 10 healthcare workers were reported to have
difficulty in sleeping and/or had insomnia [33].

Poor sleep quality was reported in approximately
75% of healthcare workers during the COVID-19 out-
break [34]. In a study, it was determined that health
workers had poor sleep quality and were in a poor psy-
chological state during the COVID-19 outbreak [35].
The results of our study, in line with these studies,
revealed that health workers had poor sleep quality
if they had a COVID-19 history. However, unlike the
results of our study, in the meta-analysis of Xia et al.,
it was reported that sleep disorders are higher in front-
line healthcare workers with a history of COVID-19
compared to healthcare workers who do not work on
the front-line and did not have a COVID-19 history
[36].

In our study, the average FSS score of healthcare
workers with a history of COVID-19 was found to
be 5. Similar to our study, Zou et al. found that the
fatigue severity scores of frontline healthcare workers
in the COVID-19 pandemic were ≥ 5 [8].

Healthcare workers belong to an occupational
group among which work-related musculoskeletal
disorders are common. There may be several under-
lying factors such as working in shifts, long working
hours, having insufficient rest, and work-related
stress conditions. In the COVID-19 pandemic, the
workload of healthcare professionals increased even
more, sleep patterns were disrupted with irregular
shifts, and psychosocial stress due to many factors
increased as a result of the pandemic process. These
factors can increase the musculoskeletal system com-
plaints that may normally present. In this study, it was
found that those who had COVID-19 had complaints
in the low-back region and that their sleep duration
was reduced. This study showed us that back prob-
lems were experienced then recently after COVID.

In line with these results, approaches to complaints
in the low-back region of healthcare workers can be
utilized during the COVID pandemic. Sleep qual-
ity can be improved by reducing shift hours for
healthcare workers. The pandemic process causes
physical inactivity in health workers, as in the whole
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population. To prevent this, healthcare professionals
should be directed to aerobic activities such as walk-
ing and swimming because aerobic activities will
help the person to cope with stress, and they will
be beneficial for musculoskeletal disorders and sleep
problems. Healthcare professionals need to be aware
of the risk of experiencing musculoskeletal pain and
receive training to avoid or cope with their pain. The
workload of healthcare workers should be reduced
and they should be provided opportunities to work in
an ergonomically appropriate environment.

The limitations of our study are as follows. There
is a need for a larger sample group in future studies
because participation in the study is on a voluntary
basis, so it does not show the results of those who did
not participate. This study reflects the results of the
data collected in a 3-month period and there is a need
for studies conducted over a longer period of time. In
addition, it is not known the extent of the COVID-19
effects as there is no pre-COVID-19 data.

5. Conclusion

It was found that the number of people who had
problems in the low-back region was higher in those
with a COVID-19 history and that the sleep dura-
tion parameter scores of those without a COVID-19
history were significantly higher. There was no dif-
ference between groups in other scale scores. Similar
outcomes are seen in musculoskeletal system dis-
orders, physical activity, sleep quality, and fatigue
in healthcare workers in both groups, regardless
of the COVID-19 history. This shows that during
the COVID-19 pandemic, health workers are highly
affected whether they had a COVID-19 history.
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