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Abstract 
Background: Patients with COVID-19 will experience high levels of anxiety and depression and poor levels of sleep and quality 
of life (QoL) due to isolation treatment and uncertain outcomes. Progressive muscle relaxation (PMR) exercises show promising 
treatment effects on mental health and sleep problems and overall QoL in COVID-19 patients. This study aimed to evaluate the 
efficacy and safety of PMR exercises in patients with COVID-19.

Methods: Both experimental and non-experimental studies related to PMR and COVID-19 were systematically searched in 
the PubMed, Cochrane Library, PEDro and HINARI databases for studies published from the occurrence of the pandemic to 
December 2022. Study selection, methodological quality assessment and data extraction were carried out by 2 independent 
authors. Efficacy outcomes were evaluated for sleep quality, anxiety, depression, and QoL. The safety outcomes were evaluated 
based on adverse events reported. Review manager (RevMan 5.4, Cochrane collaboration) was used for the data analysis.

Results: Four studies with 227 subjects were included in this systematic review. The pooled results indicated that PMR 
interventions improved the sleep quality score standardized mean difference (SMD): −0.23; 95% confidence interval (CI): −0.54, 
0.07; P = .13, level of anxiety SMD: −1.35; 95% CI −2.38, −0.32; P = .01 compared to the usual care. Depression level, disease 
severity and QoL were also improved following PMR interventions. Only 1 study reported worsening of 1 patient clinical status 
while all other studies did not report any adverse events during the interventions.

Conclusions: PMR interventions can improve the sleep quality, anxiety, depression, disease severity and QoL in patients with 
mild to moderate COVID-19 in a short-term period compared to the usual care. However, there was indecision about the safety 
and long-term effects of PMR.

Abbreviations: CI = confidence interval, JBI = Joanna Briggs Institute, PMR = progressive muscle relaxation, QoL = quality of 
life, RCT = randomized controlled trial, SMD = standardized mean difference.
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1. Introduction

Individuals who have infected and/or recovered from COVID-
19 frequently experienced mental health problems. During 
COVID-19 pandemic the prevalence of depression, anxiety, 
distress, and insomnia was 31.4%, 31.9%, 41.1%, and 37.9%, 
respectively, with higher risk of depression and anxiety among 
COVID-19 patients.[1] Interventions focused on alleviation of 
anxiety, depression, sleep problems and post-traumatic stress 
disorder symptoms directly or indirectly are recommended to 
advance the mental well-being of this population.[2,3] Progressive 
muscle relaxation (PMR) is a relaxation technique which is 
based on the sequential contraction and relaxation of different 
group of muscles along with deep breathing, until the whole 

body is further relaxed. It is a mind-body relaxation approach. 
PMR was first developed by Edmund Jacobson in 1938.[4] The 
original Jacobson method includes many sessions intended for 
relaxing 30 different muscle groups in the patient body and var-
ious brief versions have been developed so far.[4,5] Relaxation 
exercises includes the maximal contraction of the muscle groups 
of the face, neck, shoulder, arm, forearm, back, abdomen, hip, 
femur, leg, and foot.[6] PMR has been shown to decrease anxiety 
and stress and improve sleep quality by reducing the activity 
of the sympathetic nervous system, which in turn increases the 
physical and mental relaxation.[7]

The existing literatures have demonstrated emotional and 
physical benefits of PMR interventions in a variety of ill and 
healthy populations. Compared to control group, PMR has 
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been more effective in improving anxiety, vomiting, nausea 
and pain in patients with cancer.[5,8,9] Progressive relaxation 
exercises were found to be effective in improving dyspnea, 
fatigue, sleep problems and quality of life (QoL) in patients 
with moderate and advanced chronic obstructive pulmo-
nary disease.[6,10,11] There is evidence that muscular relaxation 
improves lung function in patients with asthma, anxiety, fatigue 
and sleep quality in patients undergoing hemodialysis and sleep 
quality and QoL in patients who underwent pulmonary resec-
tion.[6,12–14] It was also possible to identify PMR intervention 
studies during COVID-19 pandemic that focused on women 
during pregnancy, healthcare workers and nurses and presented 
satisfactory results in minimizing stress levels, anxiety and sleep 
quality.[15–17]

Many experimental, quasi-experimental and observational 
studies have evaluated the effect of PMR exercises in patients 
with COVID-19.[18–24] However, no systematic reviews have 
summarized the characteristics, efficacy, and safety of PMR 
exercises in COVID-19 patients. Therefore, this study aimed to 
comprehensively evaluate the efficacy and safety of PMR exer-
cises in patients with COVID-19. In this study, we included arti-
cles addressing PMR exercises in patients with mild to moderate 
COVID-19 disease to provide concrete evidence on their use in 
the recovery of patients with COVID-19.

2. Methods and materials
This study was carried out according to the guidelines of 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses and was registered in the International 
Prospective Register of Systematic Reviews (PROSPERO) 
CRD42022372366.

2.1. Search strategy

The PubMed, Cochrane Library, PEDro and HINARI electronic 
databases were searched from the occurrence of the pandemic to 
December, 2022. Multiple combinations of the following search 
terms were used: “progressive muscle relaxation,” “progres-
sive relaxation,” “autogenic training,” “relaxation,” “COVID-
19,” “coronavirus disease 2019,” “SARS-CoV-2 infection,” 
“severe acute respiratory syndrome coronavirus 2 infection” 
and “COVID-19 pandemic.” The detailed search strategy of 
PubMed database was described in Table 1. Furthermore, we 

manually searched the reference lists of eligible studies to iden-
tify additional relevant studies.

2.2. Study selection criteria

Two independent authors selected studies based on the pre-de-
fined set of criteria. Any disagreement during the screening pro-
cess was resolved through discussion between the 2 authors. If 
there was still no agreement, a third independent author decided 
after group discussion. All potentially eligible studies were 
screened following the pre-established criteria. All experimental, 
quasi experimental and observational studies focusing on PMR 
exercise interventions in mild to moderate COVID-19 patients 
were considered eligible. The exclusion criteria were case report, 
conference abstract, or review article, not published in English, 
and absence of adequate information to be extracted.

2.3. Data extraction

Two authors completed the data extraction independently on a 
standardized data extraction sheet. The extracted data included 
the first author name, publication year, sample size, study design, 
characteristics of the participants (age), interventions, and out-
come measures. We tried to contact the corresponding author 
when relevant data were missed. If there was a disagreement 
between the review authors, it was resolved by consultation 
with a third independent author.

2.4. Methodological quality assessment

The methodological quality of the included studies was assessed 
using Joanna Briggs Institute Meta-Analysis of Statistics Assessment 
and Review Instrument (JBI SUMARI) tool based on the nature of 
the studies. The tool contains different checklists for Randomized 
Controlled Trials (RCTs), cohort (observational) studies. We used 
the appropriate type of tool for each eligible study.

2.5. Outcome measures

Efficacy outcomes were evaluated for sleep quality, level of anx-
iety, depression, and QoL scores. Safety outcomes were evalu-
ated based on adverse events reported in the studies.

2.6. Statistical analysis

Review manager (RevMan 5.4, Cochrane collaboration) soft-
ware was used to conduct the meta-analysis. Standardized mean 
difference (SMD) with 95% confidence interval (CI) and the 
corresponding P value were used to determine the treatment 
effect between groups. Heterogeneity was assessed using the I2 
test. When I2 > 0.5 or P < .1, it is considered that there is signif-
icant heterogeneity among studies, and a random-effect model 
was used. Where statistical pooling is not possible, the findings 
were presented in narrative form including tables to aid in data 
presentation where appropriate.

Patient and public involvement: No patient or public were 
involved in this study.

3. Results
In total, 86 records were identified from the 4 databases. 
After removing duplicates 77 records were screened by title 
and abstract and 52 studies were excluded. Studies have been 
excluded if the title and/or abstract is unrelated to our study or 
if the study does not meet the inclusion criteria. The remaining 
25 full text articles were eligible for detailed assessment. From 
these 21 articles were excluded and only 4 studies were consid-
ered eligible for the final systematic review[18,19,21,23] (Fig. 1).

Table 1

PubMed search strategy.

Search 
number Search detail 

#1 “COVID 19”[MeSH Terms]
#2 “muscle relaxation”[MeSH Terms]
#3 “COVID-19”[Title/Abstract] OR “2019 novel coronavirus disease”[Title/

Abstract] OR “2019 novel coronavirus infection”[Title/Abstract] 
OR “2019 ncov disease”[Title/Abstract] OR “2019 ncov 

infection”[Title/Abstract] OR “covid 19 pandemic”[Title/Abstract] 
OR “covid 19 pandemics”[Title/Abstract] OR “covid 19 virus 

disease”[Title/Abstract] OR “covid 19 virus infection”[Title/Abstract] 
OR “COVID19”[Title/Abstract] OR “coronavirus disease 2019”[Title/

Abstract] OR “coronavirus disease 19”[Title/Abstract]
#4 “progressive muscle relaxation”[Title/Abstract] OR “progressive 

relaxation”[Title/Abstract] OR “autogenic training”[Title/Abstract] 
OR “relaxation”[Title/Abstract] OR “muscle relaxation”[Title/

Abstract]
#5 #1 AND #2
#6 #3 AND #4
#7 #5 OR #6
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3.1. Study characteristics

Table 2 summarizes the main clinical characteristics and out-
comes of the included studies. Three RCTs and 1 clinical 
observational study with 227 participants diagnosed with 
COVID-19 were included. The mean age of the participants 
ranged from 33.45 to 59.33 years. The duration of the PMR 
interventions ranged from 5 days to 2 weeks. The control group 
of the included studies received the usual care. Three studies 
reported anxiety and sleep related outcomes.[19,21,23] One study 
reported blood immune markers, salivary immunoglobulin A & 
QoL.[18] Only 1 study reported depression related outcome.[23] 
One study reported follow up data after 1 week of treatment 
completion.[18] From the 4 studies individual report PMRs were 
effective in reducing anxiety, depression, sleep problems, disease 
severity and improving QoL.

3.2. Results from quality assessments

The quality assessment result of the included studies using the 
JBI Critical Appraisal tools for the RCTs and cohort study were 
summarized in Table 3. The Critical Appraisal Tool for RCTs 
consists of 13 checklists developed by the JBI and collabora-
tors.[25] The JBI Cohort Studies Critical Appraisal Tool also con-
tains 11 checklists for the assessment of cohort studies.[26]

3.3. Effect of PMR on sleep quality

Three studies with 197 subjects[19,21,23] reported sleep qual-
ity using different tools. A meta-analysis of post intervention 
results showed that PMR had improved sleep quality compared 
to the control group (SMD: −0.23; 95% CI: −0.54, 0.07; P = 
.13) (Fig. 2).

3.4. Effect of PMR on level of anxiety

Three studies of 197 subjects reported level of anxiety. Two 
studies used State-Trait Anxiety Scale[19,21] and 1 study used 
Generalized Anxiety Disorder (7) scale.[23] Due to the high het-
erogeneity (I² = 90%, P < .001), a random effects model was 
used in the meta-analysis (Fig. 3). The pooled results indicated 
that PMR had significantly reduced anxiety compared to con-
trol group (SMD: −1.35; 95% CI −2.38, −0.32; P = .01).

3.5. Effect of PMR on level of depression

Only 1 observational study with 79 participants reported about 
the effect of PMR on level of depression.[23] Accordingly, no 
meaningful meta-analysis was performed. But the result high-
lighted that after PMR a 1.36 ± 4.43 points reduction was 
observed, which suggests that PMR can improve depression in 
COVID-19 patients.

3.6. Effect of PMR on QoL

Only 1 RCT study with 30 participants reported about QoL fol-
lowing PMR interventions.[18] The Wisconsin Upper Respiratory 
Symptom Survey which is used evaluate the negative effect of 
acute upper respiratory infection on the QoL was reported. The 
result showed a 15.46 ± 7.19 points reduction following PMR 
intervention in the experimental group.

3.7. Adverse events

Only 1 study reported worsening of 1 patients clinical status 
from the control group,[19] while all other studies did not report 
any information about adverse events during the study period.

Figure 1.  PRISMA flow chart. PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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4. Discussion
The aim of this systematic review and meta-analysis was to 
summarize the current evidence about the efficacy and safety 
of PMR for patients with mild to moderate COVID-19 disease. 
The results of this study indicated that PMR can improve the 
sleep quality, anxiety, depression, and QoL in patients with 
COVID-19 compared to usual care interventions. Importantly, 
the study also considered another important factor applied to 

patients with COVID-19: the safety of PMR. Only 1 study from 
the included studies reported worsening of 1 patient clinical sta-
tus during intervention. Therefore, the evidence is not yet suf-
ficient to draw firm conclusions about the safety of PMR for 
patients with COVID-19. More research is required in the future 
to investigate the safety of PMR for patients with COVID-19.

A systematic review and a meta-analysis of 25 RCTs aimed to 
evaluate the effectiveness of relaxation techniques on pulmonary 

Table 2

Characteristics and outcomes of the included studies.

Author 
(yr) N 

Age (mean ± 
SD) Design Intervention 

Outcome 
measures  

Control (pre/
post) 

Intervention 
(pre/post) Result 

Alawna A 
(2022)

IG = 
15

CG = 
15

IG = 
37.56 ± 3.25

CG = 
33.45 ± 3.96

RCT IG = CBSM 
and PMR 
for 2 wk.

CG = No 
relaxation 
techniques

Blood immune 
markers, 
Salivary 
immunoglobulin 
A & Quality 
of life

Wisconsin 
Scale

110.3 ± 5.64
104.27 ± 5.85

106.73 ± 5.42 
91.27 ± 4.73

PMR significantly increased 
immune biomarkers mainly 
Leucocytes, Lymphocytes, 

Interleukin-10, & 
Interleukin-6 along with 

S-IgA and enhanced 
quality of life.

Leucocytes 5.26 ± 1.37
5.84 ± 1.43

5.46 ± 1.30
7.38 ± 1.43

Lymphocytes 0.93 ± 0.31
1.29 ± 0.23

0.93 ± 0.30
2.09 ± 0.21

Inter-6 22.73 ± 11.53 
23.01 ± 11.45

23.01 ± 11.60
26.90 ± 11.83

Inter-10 6.16 ± 1.15
6.31 ± 1.169

6.17 ± 1.11
7.05 ± 1.055

IgA 2.20 ± 0.37
2.39 ± 0.51

2.32 ± 0.39
3.42 ± 0.34

TNF-α 10.23 ± 0.79
10.23 ± 0.79

10.57 ± 0.56
10.57 ± 0.56

Özlü I 
(2021)

IG = 
33

CG = 
34

IG = 
36.48 ± 11.63

CG = 
33.15 ± 11.90

RCT IG = PMR 
exercises 
performed 

twice a 
day for 

5 d.
CG = Routine 

care.

Anxiety and Sleep State Anxiety 
Scale

60.68 ± 9.17
61.29 ± 7.95

62.33 ± 8.33
44.67 ± 5.41

PMR exercises effectively 
reduced the anxiety & 

improved the sleep quality 
of patients with COVID-19.

Trait Anxiety 
Scale

45.35 ± 8.09
***

48.12 ± 5.22
***

RCSQ ***
46.71 ± 19.71

***
68.33 ± 14.53

Liu K 
(2020)

IG = 
25

CG = 
26

50.41 ± 13.04 
(overall)

RCT IG = PMR for 
30 min per 
d for 5 d.

CG = Routine 
care

Anxiety and Sleep STAI 56.92 ± 7.92
57.15 ± 9.24

57.88 ± 11.51
44.96 ± 12.68

PMR improve sleep quality & 
reduce anxiety in COVID-

19 patients.SRSS 23.85 ± 2.82
23.23 ± 2.70

24.04 ± 3.87
16.76 ± 4.10

Xiao CX 
(2020)

IG = 
39

CG = 
40

IG = 
58.45 ± 11.08

CG = 
59.33 ± 12.19

Clinical 
observational 
study

IG = PMR 
for 30 

minutes 
twice a 
day for 
1 wk 

duration.
CG = Routine 

care

Anxiety, 
Depression and 
Sleep

GAD-7 5.72 ± 3.71
5.77 ± 3.72

5.38 ± 5.25
3.69 ± 2.99

PMR training can significantly 
reduce anxiety and 

depression and improve 
sleep quality in COVID-19

patients.

PHQ-9 5.20 ± 2.88
6.02 ± 3.74

5.05 ± 4.86
3.69 ± 3.93

PSQI 10.08 ± 5.43
9.72 ± 5.08

10.25 ± 2.75
7.41 ± 2.42

CBSM = cognitive-behavioral stress management, CG = control group, GAD = generalized anxiety disorder, IG = intervention group, PHQ = patient health questionnaire, PMR = progressive muscle 
relaxation, PSQI = Pittsburgh Sleep Quality Index Scale, RCSQ = Richards–Campbell sleep questionnaire, RCT = randomized controlled trial, SRSS = Sleep State Self-Rating Scale, STAI = state-trait anxiety 
scale.

Table 3

Quality analysis using Joanna Briggs Institute critical appraisal tools.

JBI critical appraisal checklist for RCTs

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Total 
Alawna A (2022) Y U Y Y U Y Y Y Y Y Y Y Y 11
Özlü I (2021) U N Y U N N Y Y U Y Y Y Y 7
Liu K (2020) U N Y U N N Y Y U Y Y Y Y 7
JBI critical appraisal checklist for cohort studies
Xiao CX (2020) Y U Y U U Y Y Y Y Y Y -- -- 8

N = no, N/A = not applicable, U = unclear, Y = yes.
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function, anxiety, depression, and QoL for people with chronic 
obstructive pulmonary disease reported that relaxation techniques 
have little positive effects on pulmonary function, anxiety and 
depression. On the other hand, relaxation techniques have higher 
effect on QoL. This might be due to the presence of high hetero-
geneity between studies and limited number of studies.[27] Another 
literature review focused on the effect of PMR on sleep quality 
among chronic disease patients reported that PMR significantly 
improves the sleep quality among patients with chronic diseases.[28]

A rapid review on home-based activities that have potential 
beneficial effects on mental health have reported that exercise, 
yoga, PMR, and listening to relaxing music have beneficial 
effects on mental health.[7] A scoping review on mental health 
interventions implemented on COVID-19 patients revealed that 
telemonitoring, virtual games and strategies focused on social 
support and muscle relaxation techniques were shown as effec-
tive interventions.[29] Another scoping review of 11 studies with 
828 patients aimed to examine the current state and findings of 
mental health treatment research for depression and/or suicid-
ality in COVID-19 patients reported that Cognitive Behavioral 
Therapy, yoga, muscle relaxation, and mindfulness were the 
most common used techniques.[2] The findings were promising 
regarding the immediate effectiveness of mental health treat-
ments and the use of tele-health as a treatment modality for 
COVID-19 patients.

Public health measures imposed to reduce the pandemic 
transmission such as isolation, quarantine, and social distancing 
leads to mental health problems like anxiety and depression.

It is obvious that healthcare professionals were also suscepti-
ble to mental health problems like anxiety, depression and insom-
nia. Rehabilitation programs for COVID-19 patients should be 
designed to address pulmonary functions, physical functions 
and psychological health such as anxiety, depression, sleep 
problems.[30] PMR is a noninvasive, affordable, effective, and 
easy technique to implement during the hospitalization period 
starting from the intensive care phase. Therefore, it is worthy to 
incorporate PMR techniques in the rehabilitation of COVID-19 
patients to relieve physical and psychological symptoms.

This study had several limitations. First, the studies included 
in this systematic review were few in number, heterogeneous 
with respect to the design and programs of PMR intervention. 

Second, all studies except 1 reported only short-term follow-up 
period, <2 weeks duration, so this systematic review only 
examined the short-term effects of the PMR in mild to mod-
erate severity COVID-19 patients. Therefore, the long-term 
effects are still unclear. Third, all eligible studies were published 
in English, and it is obvious that relevant studies published in 
other languages have been omitted, resulting in a language bias.

5. Conclusion
PMR interventions can improve the sleep quality, anxiety, 
depression, disease severity and QoL in patients with mild to 
moderate COVID-19 in a short-term period compared to the 
usual care. Advancing and integrating the development of 
PMR in clinical practice is an initiative that might benefit more 
patients with COVID-19. However, there was uncertainty about 
the safety of PMR, so rigorously designed high quality trials are 
needed in the future to verify the safety of PMR in COVID-19 
patients including long term effectiveness.
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