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Sağlık çalışanlarının COVID-19 sürecinde, kas iskelet sistemi problemleri, uyku 
kalitesi, algıladıkları stres ve yorgunluğunun değerlendirilmesi 
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Abstract
Purpose: The aim of this study is to compare musculoskeletal complaints, sleep quality, stress, and fatigue 
levels of healthcare workers who took and did not take an active role in the COVID-19 pandemic and to examine 
the relationship between musculoskeletal complaints and sleep quality, stress and fatigue levels.
Materials and methods: Participants included 194 healthcare workers (Female/Male, 131/63; Mean age, 
30.9±7.6 years). Participants with an active assignment in COVID-19 related services [COVD group, n (%)=124 
(64)] and participants without an active assignment in COVID-19 related services [CONT group, n (%)=70 
(36)] were compared. The Extended Nordic Musculoskeletal System Questionnaire, Fatigue Assessment Scale, 
Perceived Stress Scale, and the Pittsburgh Sleep Quality Index were completed. The relationship between 
musculoskeletal disorders and fatigue, sleep quality and stress was investigated.
Results: The musculoskeletal disorders of shoulders, upper back, ankle, and hips/thighs regions in the last 
4 weeks were more in COVD group compared to CONT group (p<0.01 for all). The disorders of pain related 
to body parts were found to be higher at all measurement points in COVD group. The weekly working hours 
were 43.9±14.7 hours in the COVD group and 34.9±18.8 hours in the CONT group (p=0.001). Sleep quality 
and stress levels were similar whereas fatigue levels were higher in COVD group (COVD, 28.29±8.49; CONT, 
24.77±7.02; p=0.002). A significant relationship was found between musculoskeletal pain in the last 4 weeks 
and the fatigue, sleep quality, and stress.
Conclusions: Healthcare workers who took an active assignment during the COVID-19 pandemic period 
had more musculoskeletal disorders, fatigue levels and working hours compared to those without an active 
assignment.
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Öz
Amaç: Bu çalışmanın amacı, COVID-19 pandemisinde aktif rol alan ve almayan sağlık çalışanlarının kas-iskelet 
şikayetleri, uyku kalitesi, stres ve yorgunluk düzeylerini karşılaştırmak ve kas iskelet sistemi şikayetleri ile uyku 
kalitesi, stress ve yorgunluk seviyeleri arasındaki ilişkiyi incelemektir. 
Gereç ve yöntem: 194 sağlık çalışanı (Kadın/Erkek, 131/63; Ortalama yaş, 30,9±7,6 yıl) çalışmaya dahil edildi. 
Pandemilerde aktif görevi olan katılımcılar [COVD grubu; n (%)=124 (64)] ve aktif görev almayanlar [CONT 
grubu; n (%)=70 (36)] karşılaştırıldı. Genişletilmiş Nordik Kas-İskelet Sistemi Anketi, Yorgunluk Değerlendirme 
Ölçeği, Algılanan Stres Ölçeği ve Pittsburgh Uyku Kalitesi İndeksi kullanıldı. Kas-iskelet sistemi rahatsızlıkları 
ile yorgunluk, uyku kalitesi ve stres arasındaki ilişki araştırıldı.
Bulgular: Son 4 hafta içinde omuz, sırt, ayak bileği ve kalça/uyluk bölgelerindeki kas-iskelet sistemi rahatsızlıkları 
CONT grubuna göre COVD grubunda daha fazlaydı (tümü için p<0,01). COVD grubunda vücut bölgelerine 
bağlı ağrı bozuklukları tüm ölçüm noktalarında daha yüksek bulundu. Haftalık çalışma saati COVD grubunda 
43,9±14,7 saat, CONT grubunda ise 34,9±18,8 saatti (p=0,001). COVD grubunda uyku kalitesi ve stres 
düzeyleri benzerken, yorgunluk düzeyleri daha yüksekti (COVD, 28,29±8,49; CONT, 24,77±7,02; p=0,002). 
Son 4 haftadaki kas-iskelet ağrısı ile yorgunluk, uyku kalitesi ve stres arasında ilişki bulundu.
Sonuç: COVID-19 pandemisinde aktif görev alan sağlık çalışanlarında aktif görev almayanlara göre daha uzun 
çalışma saati, daha fazla kas-iskelet sistemi rahatsızlığı ve daha yüksek yorgunluk düzeyi bulundu.
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Introduction

COVID-19 is a disease that created 
a pandemic with more than 240 million 
cases worldwide in the last year, caused 
approximately 4.8 million deaths and changed 
the whole dynamics of daily life [1]. During 
the pandemic, all institutions providing health 
services were alarmed, and healthcare 
workers were mainly assigned to fight against 
this disease outside of their area of expertise 
[2]. These conditions suggest that healthcare 
workers may have sleep problems, anxiety, 
depression, and stress symptoms due to the 
risk they face. Furthermore, it was observed 
that the anxiety level of healthcare workers who 
worked especially in pandemic departments 
increased when the difficulty of staying away 
from the family and working with clothes such 
as coveralls worn to prevent transmission from 
patients was added to long working hours [3, 
4]. It was demonstrated that healthcare workers 
who took an active assignment in the COVID-
19-related departments had more disorders of 
anxiety and insomnia compared to healthcare 
workers without an active assignment [5]. In 
a study in which Chinese healthcare workers 
in the COVID-19 pandemic participated, the 
prevalence of those with poor sleep quality was 
found between 34-36%. Furthermore, it was 
determined that healthcare workers working 
in the isolation departments of patients with 
COVID-19 were concerned about being infected 
[6]. It was revealed that healthcare workers 
in Italy had health problems such as stress-
related symptoms, anxiety, and insomnia during 
COVID-19 pandemic [7]. In a multinational and 
multicenter study, a significant relationship 
was found between negative psychological 
outcomes among healthcare workers during the 
current COVID-19 pandemic and the existing 
physical symptoms. Concerning physical 
symptoms, headache, sore throat, lethargy, and 
insomnia were investigated [8]. In a study in 
which the musculoskeletal disorders of nurses in 
Iran were investigated shortly before COVID-19 
pandemic, it was demonstrated that upper back, 
knees, and hips/thighs pain was more compared 
to other parts. It is argued that upper back pain 
is the most common (88.3%) musculoskeletal 

disease. Furthermore, it was reported that the 
extent and location of pain might be associated 
with standing posture, working habits, and other 
demographic characteristics, along with other 
symptoms [9]. During the COVID-19 pandemic, 
the necessity of working with protective clothing, 
standing for a long time, and coping with the 
number of patients above the burden that the 
health system can handle indicate that physical 
symptoms will increase among workers. 
Working for a long time and in non-ergonomic 
environments increases musculoskeletal 
disorders. 

Healthcare workers indicate that they have 
serious physical and mental fatigue in addition 
to the anxiety of being infected, are in a difficult 
situation due to burden of triage decisions, and 
experience more psychological fatigue when the 
grief of losing patients and colleagues is added 
to the current situation [10]. Studies conducted 
to examine the general conditions of healthcare 
workers during the COVID-19 pandemic 
focused on measuring psychological influences 
such as anxiety, stress, and depression. As a 
result of our reviews, we found a limited number 
of studies examining the physical effects of the 
pandemic on healthcare workers. In this study, 
we aimed to evaluate both the physical and 
psychological effects on healthcare workers 
during the COVID-19 pandemic.

Materials and methods

Permission for the study was obtained from 
the Ministry of Health and the study protocol 
was approved by Trakya University Faculty of 
Medicine Scientific Research Ethics Committee. 
The study was conducted in accordance with the 
Declaration of Helsinki. All participants provided 
written informed consent.

Participants and procedure

The study group was formed with the 
participation of 194 [131 (67.5%) females, 
63 (32.5%) males] healthcare workers aged 
between 20-53 years (Mean±SD=22.1±4.1 
years) from 26 different provinces of Turkey. 
The participants were divided into two groups 
as those who took an active assignment in the 
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COVID-19-related departments [COVD group, 
n (%)=124 (64)] and those who did not take 
an active assignment [CONT group, n (%)=70 
(36)]. The inclusion criteria were determined as 
having been working actively as a healthcare 
worker for at least one year and knowing 
Turkish enough to understand and respond to 
the scales. The study was conducted with the 
participants’ online responses to the evaluation 
form prepared in the electronic environment. 
We developed an online survey (GoogleForms). 
We used snowball non-probability sampling for 
recruitment of participants. The questionnaire 
link was first sent to the Whatsapp groups that 
the authors are members, and then respondents 
were encouraged to forward the link to other 
groups, friends and colleagues.

Measures

Sociodemographic and other characteristics 
form

It consisted of 10 questions including the 
characteristics of the participants such as age, 
gender, height, weight, working hours before 
and during the pandemic, profession, diagnosis 
with COVID-19, and taking an active assignment 
in the COVID-19-related departments.

Extended Nordic musculoskeletal system 
questionnaire (NMQ-E)

The NMQ-E is a scale that can be used for 
musculoskeletal pain and related conditions in 
studies conducted in working and/or general 
communities. The NMQ-E examines the 
presence of pain, ache, or discomfort in nine 
body parts in the last 12 months, in the last 4 
weeks, and on the day of the evaluation and 
evaluates pain with a score of 0-10 (0: no pain, 
10: unbearable pain). Its Turkish validity and 
reliability studies were performed by Kahraman 
et al. [11]. 

Pittsburgh sleep quality index (PSQI)

The PSQI is a sleep questionnaire that helps 
to evaluate sleep quality, the amount of sleep, 
the presence and severity of sleep disturbances 
among individuals for the last month. Its Turkish 
validity and reliability studies were performed 
by Agargün et al. [12]. This scale has 19 items 
in seven sub-scores. The total PSQI score is 
obtained by adding seven sub-scores, and 
the total score is between 0-21. A high score 

indicates that the person’s sleep quality has 
deteriorated. The total PSQI score distinguishes 
good sleepers (Total PSQI score≤5) from poor 
sleepers (PSQI>5).

Perceived stress scale (PSS)

The PSS was designed to measure the 
degree to which individuals perceive their lives 
as stressful. It consists of a total of 14 items. 
Its Turkish validity and reliability studies were 
performed by Eskin et al. [13]. Participants 
evaluate each item based on a 5-point Likert-
type scale ranging from “Never (0)” to “Very 
often (4).” Seven items with positive statements 
are scored in reverse. The PSS scores range 
from 0 to 56, and a high score indicates the 
excessive perception of stress.

Fatigue assessment scale (FAS) 

The FAS assesses fatigue by examining 
physical and psychological fatigue. The scale 
consists of 10 questions. The total score varies 
between 10-50, and a high score indicates an 
increase in the fatigue level of the person. While 
a FAS score of less than 22 is considered as 
no fatigue, a score between 22-34 is considered 
as fatigue, and a score of 35 and above is 
considered as extreme fatigue [14].

Statistical analysis

Mean, percentage distribution, and 
standard deviation values were calculated 
using descriptive statistical methods. The 
compatibility of the data to normal distribution 
was tested by the Kolmogorov-Smirnov 
normality test. Student’s t-test was used to 
compare musculoskeletal disorders, sleep 
quality, stress, and fatigue levels of the COVD 
and CONT groups. The relationship between 
musculoskeletal disorders and sleep quality, 
stress, and fatigue level was examined by the 
Pearson correlation test. The significance level 
was adjusted to p<0.05.

Results

Demographic, anthropometric, and other 
characteristics of the study groups are presented 
in Table 1. The COVD and CONT groups were 
observed to be similar in terms of gender 
distribution and mean age. While the mean 
weekly working hours before the pandemic were 
similar in both groups, it was observed that the 
COVD group worked more hours than the CONT 
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group during the pandemic (43.9±14.6 hours/
week and 34.9±18.8 hours/week; p=0.001, 
respectively). The number of individuals who 
or whose family member had the diagnosis of 
COVID-19 was 33 (26.6%) in the COVD group 
and 15 (21.4%) in the CONT group (p=0.42).

The comparison of musculoskeletal disorders 
between the groups in two different time periods 
according to body parts is presented in Table 
2. In general, higher numbers of individuals 
reported pain disorders in the COVD group than 
in the CONT group. The presence of pain in the 
last 4 weeks was higher in the COVD group 

Table 1. Demographic, anthropometric, and other characteristics of the study groups

Variables† COVD
(N=124)

CONT
(N=70) p‡

Demographic
     Gender, F/M 86/38 45/25 0.469

     Age, year 30.8±7.5 31.0±8.1 0.864

Anthropometric
     BMI, kg/m2 23.4±4.0 24.7±3.7 0.028

Weekly working time
     Before the pandemic, hour 45.2±8.1 44.2±6.5 0.405

     Pandemic period, hour 43.9±14.7 34.9±18.8 0.001

Profession group
     Doctor, n(%) 17 (13.7) 4 (5.7) 0.085

     Nurse, n(%) 35 (28.3) 16 (22.9) 0.415

     Dentist, n(%) 27 (21.8) 2 (2.9) 0.000

     Physiotherapist, n(%) 5 (4.0) 17 (24.3) 0.000

     Midwife, n(%) 3 (2.4) 4 (5.7) 0.237

     Pharmacist, n(%) 1 (0.8) 4 (5.7) 0.038

    Health technician, n(%) 36 (29.0) 23 (32.8) 0.578

Diagnosed with COVID-19, n(%) 33 (26.6) 15 (21.4) 0.422
†The p values of gender distribution and profession groups are the results of the Chi-Square test, and the p values of the other parameters are 
the Student’s t-test results
‡Data are expressed as mean ± standard deviation or percentage
COVD: Participants with an active assignment in COVID-19 related services
CONT: Participants without an active assignment in COVID-19 related services
F: Female, M: Male, BMI: Body mass index

Table 2. Musculoskeletal disorders of the study groups

Last 12 months Last 4 weeks

COVD
N (%)

CONT
N (%) p† COVD

N (%)
CONT
N (%) p†

Neck 95 (77) 48 (69) 0.222 98 (79) 46 (66) 0.042

Shoulders 95 (77) 41 (59) 0.008 94 (76) 38 (54) 0.002

Elbow 32 (26) 16 (23) 0.648 41 (33) 15 (21) 0.086

Wrists/hands 61 (49) 22 (31) 0.016 61 (49) 21 (30) 0.009

Upper Back 105 (85) 52 (74) 0.077 105 (85) 46 (66) 0.002

Lower Back 100 (81) 47 (67) 0.035 101 (81) 42 (60) 0.001

Hips/thighs 69 (56) 24 (34) 0.004 70 (56) 22 (31) 0.001

Knees 69 (56) 30 (43) 0.087 67 (54) 31 (44) 0.192

Ankles/feet 76 (61) 30 (43) 0.013 78 (63) 29 (41) 0.004
†Chi-Square test
COVD: Participants with an active assignment in COVID-19 related services
CONT: Participants without an active assignment in COVID-19 related services

Pamukkale Medical Journal 2022;15(3):441-450 Erdogan Kurtaran et al.
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than in the CONT group compared to the last 
12 months. When the last 12-month period was 
examined, it was observed that pain disorders 
in the shoulders, wrists/hands, lower back, hips/
thighs, and feet were significantly higher in the 
COVD group compared to the CONT group and 
that the neck and upper back regions were also 
added to these anatomical regions in the last 4 
weeks.

The comparison of the musculoskeletal pain 
scores of the groups according to the regions 
is presented in Figure 1. It was observed that 
the disorders of pain related to body parts were 
generally higher at all measurement points in 
the COVD group compared to the CONT group. 
When the day the questionnaire was answered 
was compared with the last one-month period, 
the reports of pain tended to decrease in both 
groups.

Figure 1. Musculoskeletal pain scores in the groups with an assignment in the COVID-19-related 
departments during the pandemic (COVD) and without an assignment (CONT)
The p-values in the graphs were obtained from Student’s t-test. 12M: The last 12-month, 
4M: The last 4-week, ID: The interview day. *** p<0.001, ** p<0.01, * p<0.05, n.s.=nonsignificant
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The comparison of the participants PSS, 
PSQI, and FAS scores between the groups is 
presented in Figure 2A. It was observed that 
the FAS scores were higher in the COVD group 
compared to the CONT group. While the PSS 
scores were similar between genders in the 
CONT group, they were found to be higher in 
the female gender in the COVD group (Figure 
2B). The FAS scores were found to be higher in 
the female gender compared to the male gender 
in the COVD and CONT groups (Figure 2C).

The results of correlation analysis between 
musculoskeletal disorders and sleep quality, 
stress and fatigue levels in the last 4 weeks in 
the COVD and CONT groups are presented 
in Table 3. In the COVD group, the FAS 
scores were associated with pain scores of all 
musculoskeletal regions in the last 4 weeks. 
Likewise, the PSQI scores were also generally 
associated with pain scores reported for the 
last 4 weeks. In the CONT group, the PSQI and 
FAS scores were associated with pain scores 
of approximately half of the regions where 

Figure 2. In the groups with an assignment in the COVID-19-related departments during the 
pandemic (COVD) and without an assignment (CONT) 
A: Comparison of the PSQI, PSS, and FAS results, 
B: Perceived stress levels by gender,
C: Fatigue levels by gender. *** p<0.001, ** p<0.01, * p<0.05, n.s.= nonsignificant

Pamukkale Medical Journal 2022;15(3):441-450 Erdogan Kurtaran et al.
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musculoskeletal disorders were reported in 
the last 4 weeks. The PSS scores were found 
to be associated with other regions except for 
the wrists/hands region, among the regions with 
musculoskeletal disorders in the last 4 weeks.

Discussion

In our study, it was found that healthcare 
workers who took an active assignment in 
the diagnosis and treatment of COVID-19 
patients (COVD group) had more fatigue 
and musculoskeletal disorders compared to 
healthcare workers in the departments that were 
not directly related to COVID-19 (CONT group). 
Since sleep quality and stress levels were 
similar in both groups, it was considered that 
the difference in fatigue and musculoskeletal 
disorders was not associated with sleep quality 
or stress.

The higher level of fatigue in the COVD 
group may have some reasons such as 
working hours, sleep quality, or changes in 
stress level. While the weekly working hours 
did not change in the COVD group during 
the pandemic period, it was found that they 
decreased by approximately 21% in the CONT 
group, which was considered to be due to the 
fact that the pandemic departments primarily 
provided health services in the fight against the 
COVID-19 pandemic and that health services in 
other departments that did not provide pandemic 
services were restricted to reduce the potential 
risk of transmission from hospitals. Indeed, in a 
study in which 254 healthcare workers during 
the COVID-19 pandemic period participated, 
it was reported that 83.5% of the participants 
worked 40 hours or more per week [15]. In 
another study, it was determined that 55.8% 
of healthcare workers worked more hours 
than that specified in their contracts during the 
pandemic period [16]. It has long been known 
that the level of fatigue is affected by sleep 
characteristics. The duration and quality of 
sleep the night before may determine the level 
of fatigue on the next day [17]. However, in this 
study, we did not find a difference between the 
subjective sleep quality scores of the COVD 
and CONT groups. In another study conducted 
on nurses during the pandemic in China, it was 
observed that participants with high levels of 
anxiety, depression, and stress obtained higher 
scores from physical and mental fatigue [18]. In 
the COVD group, the stress level was slightly 

higher; however, the difference did not reach 
statistical significance. On the other wrists/
hands, stress was higher in females compared 
to males in the COVD group.

It is known that musculoskeletal disorders are 
common among healthcare workers. In our study, 
we found that the musculoskeletal disorders of 
all body parts in the last 12 months and last 4 
weeks evaluated by the NMQ-E were higher in 
the COVD group compared to the CONT group 
[15]. While musculoskeletal disorders of the 
neck and upper back regions were similar in the 
last 12 months in the COVD and CONT groups, 
the disorders in the last 4 weeks were higher 
in the COVD group compared to the CONT 
group, the reason for which may be changes 
in the workload, working hours, sleep quality, 
and stress levels in the fight against COVID-19. 
In a study conducted on healthcare workers 
in China, it was demonstrated that workload 
and psychological factors were associated 
with musculoskeletal disorders [19]. While the 
concept of workload includes excessive weekly 
working hours, reduced break times during 
the working day, and standing for a long time, 
psychological factors refer to mental fatigue 
and stress. Excessive weekly working hours 
and reduced break times during the working 
day may significantly increase musculoskeletal 
disorders because longer working hours may 
lead to longer standing in a bad position and 
exposure of joints to more pressure. In our 
study, factors such as longer working hours, 
reduced rest times during work due to a high 
number of patients, and higher mental fatigue 
in the COVD group were observed to be 
associated with the increase in musculoskeletal 
disorders. Furthermore, working with protective 
equipment in the fight against COVID-19 may 
have increased the spine pain of workers since 
it restricts body movements and adds weight. 
The pain level of the COVD group was higher in 
all regions in three time periods (last 12 months, 
last 4 weeks, last day) compared to the CONT 
group, and the pain level on the last day was 
lower in both groups compared to other time 
periods, which may be because they filled out 
the form before the end of the day, did not work 
on the last day due to the shift, and examined 
a shorter period of time compared to other time 
periods. In the comparison of the regional pain 
level between the groups, it was determined that 
the COVD group had more severe pain in the 



Healthcare workers' health in COVID-19

449

wrists/hands, hips/thighs, knees, and ankles/
feet regions in the last 12 months and all body 
parts in the last 4 weeks compared to the CONT 
group. Considering the time period during which 
our study was conducted, it was observed that 
the evaluation results of healthcare workers for 
the last 4 weeks covered a period of the intense 
fight against the pandemic, and the evaluation 
results for the last 12 months covered the pre-
pandemic period. Therefore, the high level 
of musculoskeletal disorders and pain level 
reported for the last 4 weeks in the COVD group 
may be related to the working conditions caused 
by the fight against COVID-19.

In our study, when the results of the 
correlation analysis between musculoskeletal 
disorders and sleep quality, stress and fatigue for 
the last 4 weeks in the COVD and CONT groups 
were examined, the PSQI and FAS scores were 
associated with pain scores of almost all regions 
of the musculoskeletal system in the COVD 
group. However, this relationship was found for 
certain regions in the CONT group (See Table 
3), which can be explained by the increase 
in the fatigue level of the COVD group due to 
longer working hours compared to the CONT 
group. The increase in the fatigue level may be 
a reason for the increase in musculoskeletal 
disorders. In the study conducted by Younan 
et al. [20] on 2852 nurses, it was observed that 
the probability of developing musculoskeletal 
disorders increased as the level of fatigue 
increased. The most common musculoskeletal 
disorders is upper back pain (83.7%). In 
our study, there was a relationship between 
upper back pain and fatigue level in both the 
COVD and CONT groups. Furthermore, sleep 
disorders and musculoskeletal disorders were 
common among healthcare workers. In the 
study conducted by Zhang et al. [21] with 397 
nurses, it was observed that there was a high 
prevalence of musculoskeletal disorders and 
sleep problems among nurses. In a large-
scale study conducted by Mork et al. [22] it 
was demonstrated that there was a positive 
and dose-dependent relationship between 
the frequency of sleep problems and the risk 
of chronic pain in the lower back, neck, and 
shoulders. In our study, the PSQI scores were 
not different between the COVD and CONT 
groups during the pandemic period. However, 
there was a correlation between pain scores of 
the neck, shoulders, upper back, and ankles/
feet regions and the PSQI scores in both groups. 
Furthermore, pain scores in other regions in 

the COVD group were also associated with the 
PSQI scores. 

Limitations

Our study has some limitations. The first 
limitation may be the relatively small number 
of participants. Increasing the number of 
participants could increase the representation 
power. The second limitation is that the 
questionnaires were applied through the online 
method rather than face-to-face interviews. 
However, this approach was relatively inevitable 
due to pandemic conditions. The final limitation 
is related to the cross-sectional nature of this 
study. There is a need for longitudinal studies to 
observe long-term results.

As a result; healthcare workers who took 
an active assignment during the COVID-19 
pandemic had more musculoskeletal disorders, 
fatigue levels, and working hours compared 
to those without an active assignment. It was 
revealed that healthcare workers working in 
both pandemic departments and other health 
services mostly had musculoskeletal disorders 
in the spine, increased fatigue, decreased sleep 
quality, and increased stress levels during the 
COVID-19 pandemic period. Furthermore, 
it was found that there was a relationship 
between fatigue, sleep quality and stress, and it 
was observed that workers working in pandemic 
departments had more fatigue disorders
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