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The effect of strengthening 
and relaxation exercises on 
musculoskeletal pain, anxiety, and 
sleep quality in COVID-19 survivors
Berat Keskin, Seda Saka1

Abstract:
BACKGROUND AND AIM: Musculoskeletal pain, anxiety, and sleep problems may persist in 
people after Coronavirus Disease 2019 (COVID-19). The aim of this study was to examine the 
effects of strengthening and relaxation exercises on musculoskeletal pain, anxiety, and sleep 
quality in COVID-19 survivors.
METHODS: The study was conducted at Gaziosmanpaşa Training and Research Hospital 
and included outpatients aged between 18 and 65 who were diagnosed with COVID-19 in 
the last 3 months. Subjects were randomly assigned to either experimental or control groups. 
The experimental group participated in a home-based strengthening and relaxation exercises 
program 3 times a week for 8 weeks, while control group participants did not receive any exer-
cise program. McGill Pain Scale Short Form (SF-MPQ), Short-Form 36 (SF-36), Beck Anxiety 
Scale, and Pittsburgh Sleep Quality Index (PSQI) were conducted on all patients before and 
after the study. 
RESULTS: A total of 117 COVID-19 survivors were screened for eligibility, and 76 eligible sub-
jects were randomized into groups. Baseline characteristics and assessment results were similar 
between the groups (p>0.05). After the study, a significant difference was found in the experimen-
tal group in terms of all outcome results (p<0.05). In the control group, there was a statistically 
significant difference in all assessments except McGill-Current score, SF-36-Physical Role Diffi-
culty, SF-36-Social Functioning, and SF-36-Pain sub-dimension scores (p<0.05). The improve-
ment was significantly higher in the experimental group than in the control group except for the 
SF-36-Emotional Role Difficulty sub-dimension (p<0.05). 
CONCLUSIONS: In conclusion, strengthening and relaxation exercises had a significantly posi-
tive effect on post-COVID-19 musculoskeletal pain, anxiety, and sleep quality.
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Introduction

The most common symptoms of the Coronavirus 
Disease 2019 (COVID-19) are cough, fever, short-

ness of breath, and musculoskeletal and gastrointestinal 
symptoms. COVID-19 also causes health problems such 
as insomnia, depressive symptoms, anxiety, and fear in 
patients.[1] Pain, anxiety, and sleep disorders have been 
observed in many patients after isolation treatment, trig-
gering a series of physiological events that can cause a 
decrease in immunity.[2]

In the study conducted by Carfi et al.,[3] only 12.6% of 
participants were completely symptom-free, 32% had 
one or two symptoms, and 55% had three or more 
symptoms on average two months after the onset of 
COVID-19 symptoms. No signs or symptoms of fever or 
acute illness were observed in any of the patients. Qual-
ity of life was decreased in 44.1% of the patients. The 
percentage of fatigue, shortness of breath, joint pain, 
and chest pain was 53.1%, 43.4%, 27.3%, and 21.7%, re-
spectively. The literature has shown the beneficial effects 
of moderate-intensity exercise, which is performed at 
least 150 minutes per week, especially in older adults 
and people with chronic diseases in host immune de-
fense.[4] Moderate-intensity exercise increases leukocyte 
function, and low-to-moderate-intensity exercise is an 
important method in improving immune responses 
against the progression of COVID-19 infection.[5] 

Muscle tension is assumed to be a sign of the physi-
ological response of the human body to disturbing 
thoughts, and with the application of progressive mus-
cle relaxation, deep muscles are getting relaxed in line 
with this definition.[6] By reducing the activity of the 
sympathetic nervous system, the negative effects of 
psychological situations can be prevented, and physical 
and mental relaxation can be increased.[7] Progressive 
muscle relaxation is easy to learn and does not require 
a specific place, special technology, or equipment. Ad-
ditionally, Seyedi et al.[8] showed that progressive re-
laxation exercise (PRE) can reduce fatigue and improve 
sleep quality in patients with Chronic Obstructive Pul-
monary Disease (COPD). Liu et al.[9] stated that PRE is 
effective in improving sleep quality and reducing anxi-
ety in COVID-19 patients.

Based on the literature, many studies have demon-
strated the benefits of strengthening and PRE exercises 

in different populations.[4,5,8,9] Meanwhile, pain, anxiety, 
and sleep problems are widely known to persist after 
COVID-19.[2,3] Although there are a limited number 
of studies examining the effects of strengthening and 
PRE exercises on these problems, no study has been 
found in which both exercise types are used, and these 
problems are discussed together. Therefore, our study 
aimed to examine the effects of home-based moder-
ate-intensity strengthening and relaxation exercises 
on musculoskeletal pain, anxiety, and sleep quality in 
COVID-19 survivors.

Materials and Methods

Study design
This was a prospective, randomized clinical, controlled 
trial performed on COVID-19 survivors referred to 
the Gaziosmanpaşa Training and Research Hospital. 
The study was approved by the Haliç University Eth-
ics Committee (Reference number: 202; December 24, 
2020), and the protocol was in accordance with the 
guidelines of the Declaration of Helsinki. Written in-
formed consent was obtained from all participants. A 
total of 117 COVID-19 survivors were screened for el-
igibility, and 76 outpatient COVID-19 survivors who 
met the inclusion and exclusion criteria and agreed 
to participate in the study were randomized into two 
groups: the experimental and control groups. Moder-
ate-intensity strengthening exercises and relaxation 
exercises were applied to the participants in the exper-
imental group, while no application or suggestion was 
made to the control group. 

Subjects 
The inclusion criteria were as follows: aged between 
18–65 years, not having severe mental retardation that 
would prevent communication, being diagnosed with 
COVID-19 in the last three months, having a negative 
PCR test or completing the 14-day isolation period, and 
not having undergone surgery in the last six months. 
Individuals who could not cooperate, could not con-
tinue to study regularly, had chronic pain for at least 
four months, and used sleeping or psychiatric drugs 
were excluded from the study.

Subjects were initially evaluated for basic characteristics, 
and eligible subjects were randomized into two groups 
using a computer-generated sequence: the experimental 
group and the control group [Fig. 1]. 
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Outcome measurements 
The McGill Pain Scale Short Form (SF-MPQ), Short-Form 
36 (SF-36), Beck Anxiety Scale, and Pittsburgh Sleep 
Quality Index (PSQI) were conducted on all patients be-
fore and after the study. 

The SF-MPQ provides information about the sensory 
characteristics, severity, and effect of pain. SF-MPQ 
consists of three parts. In the first part, 15 descriptive 
words measure the sensory and perceptual dimensions 
of pain. In the second part [Visual Analogue Scale 
(VAS)], the current pain intensity of the patient is eval-
uated using visuals. Volunteers are expected to give a 
score between 0 and 10 for the severity of their pain. 
The third part has six expressions to determine the se-
verity of the patient’s pain.[10,11]

The quality of life was examined with SF-36, which consists 
of 36 items with eight dimensions. These dimensions are 
physical functioning, physical role, emotional role, vitality, 
mental health, social functioning, bodily pain, and general 
health.[12] SF-36 is evaluated considering the last four weeks. 
SF-36 gives total scores for each dimension separately. It 
evaluates health between 0 and 100, with 0 points indicat-
ing poor health and 100 points indicating good health.[13]

The Beck Anxiety Scale is used to measure anxiety-relat-
ed symptoms in the last week. There are 21 items on the 

scale, and they are scored as 0 (never), 1 (mild), 2 (moder-
ate), and 3 (severe). Anxiety levels of individuals can be 
categorized according to the score obtained: ≤17 points 
for low anxiety, 18–24 points for moderate anxiety, and 
≥25 points for high-level anxiety.[14,15]

The PSQI, which is used to evaluate sleep quality, is a 
19-item self-report scale that is scored between 0 and 
3 points. It is accepted that a total scale score of 5 and 
above indicates poor sleep quality.[16,17]

Intervention
The exercise program, which consisted of strengthening 
and PRE, was taught to the experimental group in the 
first session by a physiotherapist, and a training brochure 
was given to the patient. The patients were asked to do 
45-minutes program three days a week for eight weeks at 
home. The continuity of the exercises was checked every 
week by telephone communication.

The strengthening exercises included calisthenics and 
progressively increasing free weights resistance ex-
ercises for upper and lower extremity major muscle 
groups and trunk muscles. The exercises were done as 
three sets of ten repetitions.

The relaxation exercises were applied systematically in a 
quiet environment with comfortable clothing and grad-

Figure 1: Flow diagram

Enrollment Assessed for eligibility 
(n=117)

Randomized (n=83)

Analysis

Analyzed (n=38) Analyzed (n=38)

Experimental group (n=42)
• Received allocated intervention (n=38)
• Did not receive allocated intervention 

(did not continue the program for various 
reasons and did not participate in the 
final evaluation) (n=4)

Control group (n=41)
• Received allocated intervention (n=38)
• Did not receive allocated intervention 

(disconnected and did not participate in 
the final evaluation) (n=3)

Excluded (n=34)
• Not meeting inclusion criteria (n=29)
• Declined to participate (n=5)

Allocation
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ual contraction and relaxation of each muscle. Subjects 
were asked to maintain the contraction for ten seconds 
and then relax for 30 seconds. The relaxation exercises 
were studied in combination with breathing.

Statistical analysis
The sample size was calculated using the G-power v3.1 
program (Universitat Kiel, Germany). According to sim-
ilar literature with a 0.58 effect size, with a 95% confi-
dence level and 80% power, a sample size of 38 subjects 
was estimated for each group.[18] The statistical analysis 
was performed using the SPSS 22 (SPSS Inc., Chicago, 
USA) statistical software. Mean±standard deviation 
(Mean±SD) and percentage (%) were used for the descrip-
tive variables. The normality of data was tested using the 
Kolmogorov-Smirnov test. For comparison, Chi-squared 
tests, independent samples t-test, paired t-test, or Anal-
ysis of Variance (ANOVA) were used where applicable. 
Statistical significance was accepted for p values <0.05. 

Results

A hundred seventeen COVID-19 survivors were screened 
for eligibility; 76 eligible subjects randomized into the 

experimental group (38 subjects) and control group (38 
subjects) and participated in the study [Fig. 1]. The so-
ciodemographic characteristics of the groups were pre-
sented in Table 1. No significant differences were found 
in age, gender, body mass index, chronic disease, drug 
usage, smoking history, COVID-19 symptoms, and the 
elapsed day after acute COVID-19. Regarding comor-
bidities, one participant in the experimental group had a 
diagnosis of asthma but was not using any related med-
ication, and another patient was using levocetirizine di-
hydrochloride for skin problems. In the control group, 
only one patient had a diagnosis of hypertension and 
used bisoprolol fumarate as a medication. There were 
no significant differences between the groups in baseline 
values of all parameters (Table 2). 

At the end of the eight weeks, all outcome measures were 
significantly changed in the experimental group. On the 
other hand, all outcome measures except McGill’s cur-
rent pain and SF-36 physical role-social functioning-bod-
ily pain scores were significantly changed in the control 
group. The improvement was significantly higher in the 
experimental group than the control group except for the 
SF-36-emotional role difficulty sub-dimension (Table 3). 

Table 1: Demographic data of patients

   Experimental  Control  p 
   group   group 

  n  % n  %

Age (year) (mean±SD)  38.65±11.56   36.36±10.97  0.352
Gender
 Female 15  39.47 15  39.47 1.000
 Male 23  60.53 23  60.53 
BMI (kg/m2) (mean±SD)  26.67±3.84   26.14±3.97  0.556
Chronic disease 1  2.63 1  2.63 1.000
Drug usage 1  2.63 1  2.63 1.000
COVID-19 symptoms
 Fever 0  0 0  0 –
 Cough 0  0 0  0 –
 Headache 3  7.89 0  0 0.240
 Diarrhea 0  0 0  0 –
 Back pain 20  52.63 15  39.47 0.250
 Dyspnea 4  10.52 6  15.78 0.497
 Musculoskeletal pain 29  76.31 32  84.21 0.387
Cigarette usage
 Yes 9  23.68 16  42.10 0.053
 No 29  76.32 22  57.90 
Alcohol usage
 Yes 14  36.84 10  26.32 0.324
 No 24  63.16 28  73.68 
Time between acute COVID-19 and assessment (days) (mean±SD)  46.52±23.68   49.44±27.99  0.704

SD: Standart deviation, BMI: Body Mass Index
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Discussion

This study investigated the effects of strengthening and 
relaxation exercises on musculoskeletal pain, anxiety, 
and sleep quality in COVID-19 survivors. The results 
indicate that both musculoskeletal pain and anxiety de-
creased, while sleep quality and quality of life improved. 
Therefore, it has been demonstrated that the application 
of strengthening and PRE can be effective in reducing 
pain and anxiety, and increasing sleep quality and quali-
ty of life in COVID-19 survivors.

Based on the baseline McGill pain scores, musculoskel-
etal pain was prominent in our sample of COVID-19 
survivors. When COVID-19 patients return to their 
physically active lives after the isolation period is over, 
they may experience difficulties due to pain-related 
symptoms and decreased general well-being.[19,20] In our 
study, the rate of musculoskeletal pain was over 75% 
for both groups, and the severity of pain was above 4, 
which supports this situation. At the end of the study, 
pain scores improved in both groups, with greater im-
provement observed in the experimental group. In a 
review examining the clinical characteristics of muscu-
loskeletal muscle pain in Long COVID-19, it was noted 
that pain symptoms did not consistently decrease or 
increase over time.[21] In a clinical study, patients were 
followed up at three and six months post-discharge and 
reported a decline in the prevalence of pain.[22] There-
fore, the observed change in pain perception during 
the eight-week period of our study is normal, and this 
change was in the direction of improvement in the Ta
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Table 2. Comparison of baseline outcome measures results 

  Experimental Control p 
  group group

McGill total 9.39±5.45 9.39±5.61 0.815
McGill VAS 4.23±1.28 4.50±1.62 0.285
McGill current score 1.92±0.58 2.05±0.65 0.359
SF-36
 Physical functioning  78.00±16.00 75.00±16.37 0.303
 Physical role 77.00±25.00 76.00±25.69 0.600
 Emotional role 89.81±17.51 83.00±27.70 0.442
 Vitality 62.00±11.00 58.00±14.94 0.374
 Mental health 69.00±12.00 68.00±12.50 0.830
 Social functioning 73.36±12.39 70.39±14.94 0.436
 Bodily pain 63.22±14.91 61.58±15.38 0.536
 General health 64.00±14.00 65.00±13.83 0.971
Beck anxiety scale 9.39±4.09 11.31±6.32 0.265
PSQI 6.15±2.89 6.94±3.19 0.254

VAS: Visual Analog Scale, SF-36: Short-Form 36, PSQI: Pittsburg Sleep Quality Index
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control group. In the literature, it is well documented 
that exercise is an effective therapeutic modality for 
reducing pain and improving sleep quality, cognitive 
function, and physical function in painful conditions.
[23] Increasing evidence supports the beneficial effects of 
physical activity for many conditions, including cancer, 
diabetes, obesity, and cardiovascular problems.[24] Even 
small amounts of activity can provide significant ben-
efits, especially in patients transitioning from a seden-
tary state to an active state. Therefore, the application 
of strengthening exercises in the program was effective 
for reducing pain and improving general well-being in 
COVID-19 survivors. On the other hand, it is known 
that relaxation exercises can relieve pain by reducing 
skeletal muscle tension, releasing endorphins, reduc-
ing tissue oxygen demand, and lowering the levels of 
chemicals such as lactic acid, which can trigger pain.[25] 

In our study, quality of life improved at the end, with 
a greater improvement observed in the experimental 
group than in the control group, except for the emotional 
role parameter. To the best of our knowledge, no study 
has examined the effects of strengthening and relaxation 
exercises on the quality of life in COVID-19 survivors. 
However, in comparison to studies on other diseases that 
can cause musculoskeletal pain, Saza and Cevik found 
that relaxation exercises have a significant effect on the 
quality of life in COPD.[26] In a study of elderly people by 
Dehkordi and Jalili, relaxation exercises made a signifi-
cant difference in all SF-36 sub-scores in the experimental 
group, while no improvement was achieved in the con-
trol group.[27] Akmese and Oran examined the effect of 
relaxation exercises on pregnant women and found a sig-
nificant increase in quality of life scores and a decrease in 
pain.[28] Social distancing is a crucial measure in reducing 
the rate of COVID-19 transmission and related deaths. 
However, leading a sedentary life is a consequence of 
social isolation. Therefore, while social isolation is one 
of the main strategies against COVID-19, it brings with 
it many behavioral and physiological changes that can 
have negative consequences for health, including de-
creased physical activity levels, weight gain, an increase 
in fatty body mass, insulin resistance, and loss of muscle 
tissue. Adopting a healthy lifestyle, including an exer-
cise routine, can help protect health by avoiding these 
negative consequences and by supporting the immune 
system.[29] Therefore, as in our study, it is accepted that 
strengthening exercises and progressive relaxation exer-
cises have positive effects on the quality of life.

Based on the SF-36 scores of the experimental and con-
trol groups before the study, it was determined that all 
parameters of quality of life were lower compared to the 
study that examined the population norm values of SF-
36,[30] with the most affected parameters being pain and 
social functionality sub-parameters.

At the end of the study, both groups showed an im-
provement in anxiety levels, with a significantly greater 
improvement in the experimental group. PRE has an in-
fluence on the sympathetic nervous system, promoting 
physical and mental relaxation, and reducing anxiety.[7] In 
a study by Liu et al.,[9] 51 patients received PRE training 
for 30 minutes a day, five days a week, and anxiety lev-
els decreased in the experimental group compared to the 
control group. In a study by Xiao et al.,[18] 79 COVID-19 pa-
tients were randomized into a control and an experimen-
tal (PRE) group, and a significant improvement in anxiety 
levels was observed in the experimental group compared 
to the control group. By sequentially tensing and relaxing 
the muscles, PRE allows patients to experience two dif-
ferent emotional states, promoting muscle relaxation and 
alleviating negative emotions such as tension and anx-
iety, and leaving the whole body in a relaxed state.[18,31] 
Although the effect of emotional state on the immune sys-
tem is known, the benefits obtained with PRE may sup-
port recovery by supporting the immune system.[32] This 
finding is consistent with our study, which suggests that 
PRE and strengthening exercises are effective methods in 
reducing anxiety, one of the symptoms of COVID-19.

Furthermore, the anxiety level of the control group de-
creased at the end of the study, which is an expected result 
in parallel with the decrease in COVID-19 effects as time 
passes after the disease. In a meta-analysis study, it was in-
dicated that anxiety and depression problems were most 
severe during acute COVID-19 infections and declined sig-
nificantly during the first 12 months. However, it was indi-
cated that average symptom levels remained above healthy 
norms even at 12 months and continued to improve.[33]

After the study, it was observed that sleep quality im-
proved in both groups, but significantly more in the ex-
perimental group. The improvement in both groups was 
expected in accordance with the literature. A study aimed 
at evaluating sleep quality after acute COVID-19 infec-
tion stated that sleep disturbances improved over time.[34] 
However, the significant difference in favor of the exer-
cise group coincides with the effects of strengthening and 
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PRE exercises. Studies show that PRE can reduce fatigue 
and improve sleep quality in patients with COPD.[8] In a 
randomized controlled trial conducted by Aksu et al.,[31] it 
was shown that PRE can improve the sleep and quality of 
life of patients after pneumonectomy. A PRE intervention 
was performed in 45 patients with COPD, and the results 
showed that PRE was an effective method for improving 
sleep quality.[8] In this study, patients reported that they 
focused on the contraction and relaxation of the skeletal 
muscle groups during training, temporarily losing atten-
tion to emotional stress. They also achieved physical relax-
ation by relaxing their bodies, successfully calming down 
and falling asleep. A study on sleep quality showed signif-
icant improvements following a 16-week physical activity 
program.[35] Conditions like anxiety and depressive symp-
toms, problems with self-efficacy, negative thoughts, and 
inactivity can reduce sleep quality. However, the posi-
tive effects of exercise and PRE on these conditions can 
improve sleep quality.[36] Our study and this knowledge 
show that PRE and strengthening exercises can effectively 
improve the sleep quality of COVID-19 patients.

Furthermore, the sleep quality scores of the control 
group also significantly improved in our study. In addi-
tion to improvement in sleep disturbances over time, this 
improvement may be related to the patient’s exposure 
to chronobiotic light after isolation, increased physical 
activity level, and psychosocial involvement. However, 
the sleep quality scores of all participants in our study 
initially had poor sleep quality scores.

The limitations of our study include the lack of informa-
tion on the social differences of participants and their 
psychological status before COVID-19, and not recording 
the length of stay in the hospital. The length of hospital 
stay can be considered a factor in anxiety and sleep qual-
ity. On the other hand, the fact that the social isolation 
conditions at the time the first participants were evalu-
ated were more severe than the dates of our last eval-
uation may have had a positive effect on the patients’ 
quality of life, anxiety, and sleep quality.

In conclusion, the results of our study showed that strength-
ening and relaxation exercises may provide positive ef-
fects on musculoskeletal pain, anxiety, and sleep quality in 
post-COVID-19 survivors. Based on our findings, PRE and 
strengthening training should be considered as an effective 
method against the ongoing symptoms of COVID-19 and 
similar conditions that may arise in the future.
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