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INTRODUCTION

The advent of the coronavirus disease 2019 (COVID-19; see 
Appendix 1 for a list of terms and acronyms used in this article) 
hampered the continuity of essential health services through-
out the world during 2021–2022,1 with the broader impacts of 
COVID-19 accounting for over 760 million confirmed cases 
worldwide since December 2019, affecting people of all ages.2 
Efforts during this tumultuous period were focused on identify-
ing effective and efficient treatments for COVID-19,4,5 improving 
rates of recovery,6,7 and preventing transmission through public 
health initiatives.8 Some of the prevention measures, such as the 

lockdowns and closures of many services, resulted in high levels 
of stress, and individuals across the globe not only delayed but 
entirely forwent health services when needed.9 Individuals often 
changed their lifestyle behaviours and the frequency and type of 
interactions that they had with others.10,11 COVID-19 strained the 
capacity for health systems worldwide to sustain the provision 
for essential health services. This pressure on health systems ulti-
mately initiated the rapid roll-out and uptake of technology-as-
sisted essential health services and lifestyle guidance via virtual 
telehealth appointments.12,13 

Fatigue, shortness of breath, weakness, and other respiratory 
symptoms are common symptoms of COVID-1914 and long 
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COVID.15 As sedentary lifestyles and lack of exercise are well 
known to be correlated with respiratory symptoms,16 it stands 
to reason that the impact of movement and exercise should be 
explored as a preventive measure that may improve both immune 
health17 and mental health18 in the treatment of COVID-19 and 
long COVID. 

The aim of this paper was to identify the published review lit-
erature regarding movement, exercise, and breathing in the pre-
vention and/or treatment of COVID-19 and long COVID and 
the impact of the pandemic. The aspects of movement, exercise, 
and breathing that are included are sedentary lifestyles, vari-
ous forms of aerobic and resistance exercises, various Western 
breathing exercises, yogic beathing (pranayama), and yoga asanas 
(postures). This review also analyzed the difference between face-
to-face (F-2-F) and telerehabilitation interventions with the goal 
of describing the literature and identifying areas to consider for 
future research and clinical application.

METHODS

Design 
This paper progresses from a live review of systematic reviews40 
which explored natural health products (NHPs) and natural ther-
apies in the prevention and/or treatment of COVID-19. Along 
with five other papers, this is an umbrella review encompassing 
narrative reviews and systematic reviews that were collected as 
part of the live review completed in order to provide a compre-
hensive evaluation of various NHPs and natural therapies studied. 

Search Strategy
A live literature search occurred monthly in PubMed and Google 
Scholar databases from May 2022 to May 2023, as guided by 
the Cochrane guidelines for a live systemic review.41 A primary 
search strategy for the overarching live review was conducted 
utilizing some of the following search terms “natur*,” “herb*,” 
“nutraceuti,” “botanical,” “medicinal plant,” “Ayurvedic,” “herbal 
patent formula,” “vitamin,” “mineral,” “exercise,” “traditional 
medicine,” “medicine, traditional Chinese,” “lifestyle medicine,” 
combined with “prevention,” “prophylaxis,” “deficiency,” “treat-
ment,” “management,” and “*COVID*,” “Coronavirus,” “SARS-
CoV-2”; these search terms were filtered for meta-analysis, review, 
or systematic review (refer to Table S1 in the supplemental mate-
rial). Individual therapies cited in the literature were searched and 
were subsequently added to the search criteria, for example “exer-
cise,” “meditation,” and “breathing.” This manuscript presents 
the results of a subset of studies identified through the live review 
focused on movement, exercise, and breathing. 

Articles identified by the living review search strategy were then 
grouped based upon the type of review as stated in the abstract 
(1) systematic review/meta-analysis, (2) narrative, and (3) other. 

Inclusion and Exclusion Criteria
This umbrella review includes systematic reviews and narrative 
reviews. Both review types were appraised by at least two review-
ers for inclusion/exclusion and any discrepancies were assessed by 

an independent third reviewer. Systematic reviews were assessed 
according to A Measurement Tool to Assess Systematic Reviews 
(AMSTAR) guidelines42 and narrative reviews according to the 
Scale for The Assessment of Narrative Review Articles (SANRA) 
guidelines.43 Systematic reviews were included if the review 
authors, at least partially, accounted for risk of bias (RoB) in indi-
vidual studies and used a satisfactory technique for assessing the 
RoB. Narrative reviews were included if the scientific reasoning 
score was 1 or 2 and the overall total sum >5. 

Population, intervention, comparator, outcome (PICO) eligibil-
ity criteria requirements for study inclusion were as follows:

�Population: Clinical/observational (humans of any age/gender, 
any setting), in vivo (including animals), in vitro, or in silico 
studies.

Intervention: Sedentary, movement, exercise, breathing

Comparison: No comparator limitation.

�Outcome: Symptoms, biological markers, diagnostic criteria, or 
viral traits related to COVID-19.

Due to the potential for a bidirectional relationship between 
exercise and COVID-19, studies were also considered for inclu-
sion when the outcome was the intervention. 

Excluded were secondary analyses, literature reviews, editorial 
discussions, best practice guidelines, and book chapters. Only 
results that reported statistically significant outcomes relevant 
to COVID-19 prevention and/or treatment were extracted from 
each review. Any discrepancies for inclusion were verified by a 
separate reviewer. 

Data Extraction
Narrative reviews were included to highlight the therapeutic con-
siderations and known mechanisms of action of each criterion. 
The data extracted from the narrative reviews included study 
number, American Medical Association (AMA) style, author(s), 
date, journal, country/World Health Organization (WHO) 
region, review objective, details of any search conducted, area of 
focus (prevention, treatment, long COVID), and therapeutic con-
siderations including properties (anti-inflammatory, antiviral, 
etc.) were extracted based on therapeutic properties outlined on 
https://www.ndhealthfacts.org/wiki/Action_of_Herbs . 

The data extracted from the systematic reviews of this review 
includes study number, study identification, author(s), date, jour-
nal, area of focus (prevention, treatment, long COVID), WHO 
region, review objective, search date, search databases, study 
designs, included country, included studies, publication date range, 
tools for assessment of RoB, methods of synthesis/analysis. Data 
extracted for the systematic reviews for the study results includes 
relevant study interventions, relevant outcomes measured, num-
ber of studies, number of participants, age of included partici-
pants, sex of participants (percentage female), results/findings, 
heterogeneity (only if a meta-analysis). 

https://www.ndhealthfacts.org/wiki/Action_of_Herbs
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RESULTS

The primary review identified 401 papers of which 155 (38.6%) 
were excluded as not meeting the primary review criteria, includ-
ing critical appraisal thresholds. After additional deduplication 
and extraction, a further 40 additional studies were excluded, 
leaving 206 studies that were allocated amongst the various 
subsets that are reported as unique umbrella reviews. Specific 
to this subset, 50 studies were selected as potentially relevant 
for this subset analysis and further screened, through which 42 
(84.0%) were removed as not meeting the criteria, resulting in 8 
included for review in this manuscript: 5 systematic reviews and 
3 narrative reviews. 

Systematic Reviews
Of the 41 initially identified systematic reviews in this section, 
5 papers were included in the final write-up44-48 (Table 1). The 
included systematic reviews were conducted in the following 
WHO regions: the Western Pacific region (WPR) (n = 3), region 
of the Americas (AMR) (n = 1), and Eastern Mediterranean 
region (EMR) (n = 1). Movement and exercise were explored as 
they relate to being a comorbidity for COVID-19,46 the impact of 
COVID-19 public health measures on movement and exercise,47 
physical activity (PA) as a prevention for COVID-19,44 the impact 
of pulmonary respiratory muscle exercises (PRME) as an adjunct 
treatment for COVID-19,45 and the value of respiratory muscle 
training (RMT) in long COVID.48

Narrative Reviews
Narrative reviews were included in this umbrella review to pro-
vide a broader perspective on the therapeutic considerations and 
to complement the details of the systematic reviews (Table 2). 
Of the nine narrative reviews initially included, eight remained 
for data extraction and three papers were included in the final 
write-up.21,49,50 The three papers in the narrative reviews included 
the following WHO regions: European region (EUR) (n = 2) and 
South-East Asian region (SEAR) (n = 1). One of the narrative 
reviews focused on the impact of yoga asanas (postures) and yogic 
breathing (pranayama) on prevention and treatment of COVID-
19. The other two narrative reviews discussed various forms of 
exercise for the treatment of long COVID.

Initially the systematic reviews and narrative reviews identified 
for this paper included all non-ingestible therapies that were not 
included in the other umbrella review papers. For example, sys-
tematic reviews on mind-body therapies, body-based therapies, 
Ayurveda, and acupuncture were included. The diminutive evi-
dence base for some therapies in the prevention and treatment 
of COVID-19 is reflected in the high number of papers excluded 
from the final manuscript; papers that were not focused on 
COVID-19 were also excluded.

Symptom Severity and Hospitalization 
Two systematic reviews discussed the correlation between activity 
level and the risk of COVID-19.44,46 Luo et al. (2022)46 concluded 
that the level of physical exercise correlated with an increased risk 

of COVID-19 and found that moderate-to-high PA may be associ-
ated with lower risk of COVID-19 severity, yet self-reported mod-
erate-to-vigorous physical activity was not associated with lower 
risk. The meta-analysis by Li et al. (2023), involving 17 studies and 
over 1 million participants self-reporting on level of PA found a 
40% reduction in the risk of COVID-19 hospitalization between 
those reporting a high dose of PA compared with those reporting 
a low level of PA. Although an increase in moderate-intensity PA 
was found to be beneficial in all groups, the benefit was greater in 
those that were initially doing less than 10 metabolic equivalents 
of task per-hour (Met-h)/week. Met-h is an objective measure of 
the energy cost for metabolic activity or the rate at which a person 
expands energy for PAs or exercise capacity.52 

Impact of the Pandemic on Movement
The meta-analysis by Gigli et al. (2022)47 involving 34 studies 
and 9,433 males and females looked at the self-reported impact 
of COVID-19 on various lifestyle behaviours and found that the 
lockdowns and school closures may have resulted in an increase 
in unhealthy lifestyle behaviours for most people. Between 36.5% 
and 43% respondents indicated that they did not engage in PA, or 
they experienced a significant reduction in PA during the lock-
downs. The studies also indicated that adults over 40 with chil-
dren, unemployed persons and those living in a macroeconomic 
region were more likely to engage in unhealthy behaviours. Chil-
dren and adolescents were significantly affected, with one study 
indicating that PA in children and adolescents decreased from 
540 min/week before the pandemic to 105 min/week during the 
pandemic and the other study indicating that the prevalence of 
physical inactivity in students increased from 21.3% to 65.6%. The 
studies also showed that screen time increased as PA decreased. 
There is also some indication that telemedicine may reduce the 
impact of unhealthy lifestyle behaviours.

Movement as an Adjunctive Treatment  
for COVID-19
One narrative review and one systematic review discussed move-
ment as an adjunctive treatment for COVID-19. The narrative 
review by Umesh et al. (2022) discussed yoga asanas (postures), 
yogic breathing (pranayama), and meditation as a prophylaxis 
and an effective adjunctive therapy for COVID-19.21 The paper 
outlined the anti-inflammatory and antioxidant impacts of yoga 
and presented the results from a range of studies, including a 
clinical trial to support their findings. When yogic meditation, 
moderate-intensity exercise, and a control group were compared, 
findings suggested that the yoga group had a lower mean sever-
ity score for respiratory symptoms compared with the exercise 
group, and both the yoga group and the exercise group fared bet-
ter than the control group. 

The systematic review by Ahmed et al. (2022) involved eight 
studies and 449 participants and assessed the impact of PRME 
conducted either F-2-F or via telerehabilitation on a number of 
COVID-19 rate-of-recovery (ROR) markers.45 The study sug-
gested that PRME produced significant improvements in exercise 
capacity. The results were better for those with acute symptoms 
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than for those with chronic symptoms and were more effective 
with mild versus moderate-to-severe patients. There were sig-
nificant improvements in shortness of breath for both acute and 
chronic patients with mild-to-severe symptoms, though PA only 
improved fatigue in acute patients with mild symptoms. Physical 
activity only improved lung function in acute patients with mild 
symptoms when PA was in person F-2-F. Telerehabilitation may 
be effective in improving exercise capacity, shortness of breath, 
and fatigue. 

Movement and Long-COVID
Two narrative reviews49,50 and one systematic review48 discussed 
exercise in the treatment of long COVID. DeLuca et al. (2022) 
discussed physical function exercises for the improvement of cog-
nition and associated mental health symptoms.49 These exercises 
were comprised within a rehabilitation program consisting of two 
supervised sessions over 6 weeks incorporating aerobic exercise 
(walking/treadmill-based), strength training of upper and lower 
limbs, or virtual reality exercises, at no more than 30 min/day. 
Significant changes in walking times (p < .01) were reported 
post-rehabilitation for both walking tests. 

Scurati et al. (2022) discussed the use of various types of exercise 
to mobilize and activate innate immune cells, including neutro-
phils, inflammatory monocytes, dendritic, and natural killer cells 
in long COVID.50 The exercise programs discussed included the 
American College of Sports Medicine FITT-VP (frequency, inten-
sity, time, type, volume, and progression) exercise protocols, the 
assessment of metabolic equivalents of task (METs), and the use of 
aerobics, resistance training, breathing exercises, and stretching. 

The paper recommended that FITT-VP should start within 
30  days after an acute COVID-19 infection and that exercising 
over 3 METs should be avoided until 2 or 3 weeks after overcom-
ing severe symptoms or 1 week after mild/moderate COVID-19. 

Chen et al. (2022) explored pulmonary rehabilitation (PR) and 
impaired respiratory function associated with COVID-19 and 
provided evidence of improved exercise capacity when measuring 
a 6-minute walk test among 233 patients with long COVID.48 

DISCUSSION 

The results of this paper highlight the importance of movement 
and exercise in the prevention and/or treatment of COVID-19 
and long COVID. Movement and exercise are also highlighted as 
important considerations for COVID-19 comorbidities, such as 
non-communicable diseases (NCDs).

Movement and Exercise as Part of  
Prevention Strategies
The WHO recommends that a combination of moderate and 
high-intensity activities equivalent to 10 MET hours/week is the 
most effective at reducing the risk of COVID-19 and/or risk of 
hospitalization from COVID-19.54-56 Exercise serves several pur-
poses and is a strong indicator for health. For example, exercise 
capacity is an important index for measuring overall health and 
the ability of the body to cope with external stressors.57 Exercise 

and physical activity have beneficial effects on the immune sys-
tem resulting in enhanced immunosurveillance, reduced sys-
temic inflammation, improved regulation of the immune system, 
and delayed onset of immunosenescence.55,56 Proper breathing 
is also a key consideration for optimizing immune health and 
respiratory health.58,59

Movement and Exercise as Part of a COVID-19 
Treatment Regimen
Although research indicates that physical exercise is not advisable 
during the acute phase of COVID-19,50 both physical exercise and 
PRME may improve the rate of recovery from COVID-19 and 
long COVID.44,45,47 Shortness of breath, fatigue, and decreased 
exercise tolerance are commonly associated with symptoms of 
mild-to-severe COVID-19.45 Research also indicates that physical 
exercise may have some preventive impact and may decrease the 
risk of hospitalization.44 

Link Between Movement and Exercise and NCDs
Sedentary behaviour and lack of movement or exercise are 
strongly associated with increased risk of NCDs. Physical inactiv-
ity is often associated with other unhealthful lifestyle behaviours 
such as imbalanced diet, smoking, increased alcohol consump-
tion, and the risk of a higher body mass index (BMI). Movement 
is an integral component of a healthful lifestyle and is a call to 
focus on salubrious lifestyles and diets60 due to lifestyle factors 
being tied to chronic diseases and adverse health outcomes, for 
parents and children.61,62 NCDs often manifest as chronic comor-
bidities or as a multimorbidity63 and have been linked to wors-
ening COVID-19 symptoms and prognosis.64 Although many 
NCDs can be averted,65 health states stemming from unbalanced 
lifestyle choices may well be attributing to instances of COVID-
19 as evidence indicates that patients with chronic illness such 
as diabetes, hypertension, respiratory illness, or renal or hepatic 
illness are more likely to be affected by COVID-19.66 Non-com-
municable diseases are a major threat to humankind and pres-
ent a substantial global disease burden.67 Even though initiating 
lifestyle changes takes time and may be challenging to evaluate 
in a short-term study, these studies highlight the importance of 
focusing on movement and exercise as part of a healthful lifestyle. 

Mental health issues are considered an NCD68 and have greatly 
increased during the pandemic due to the lockdowns,69 the trend 
towards working from home,70 the stress and fear associated with 
COVID-19 itself,69,71 and as a long COVID symptom.72 There is a 
significant body of research linking the risk of mental health and 
the lack of PA and an increase in sedentary behaviour.73-75 Engag-
ing in regular movement and exercise is an integral part of both 
preventing and treating mental health concerns.76 

The breadth of this paper captures the role of movement in the 
prevention and treatment of COVID-19. Nevertheless, this paper 
has some limitations which should be considered when interpret-
ing the findings. The search strategy for this study was based on a 
primary search strategy for a live review, reiterated monthly and 
using numerous search terms not relevant to this study. Also, lit-
erature may exist outside of the date ranges, databases, or search 
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language used to identify potential studies for inclusion. Move-
ment as part of overall wellness requires longer-term studies to 
elucidate the true importance or impact.

CONCLUSION

This study synthesizes evidence related to the potential role of 
movement, exercise, and breathing in the prevention and treat-
ment of COVID-19 and long COVID. During the pandemic, the 
level of PA decreased, especially in children and adolescents. Var-
ious types of movement and exercise including pulmonary respi-
ratory exercises, aerobic and resistance exercises, yoga asanas 
(postures) and yogic breathing (pranayama) indicated benefit in 
the prevention of COVID-19 and in the treatment of long COVID 
resulting in an improvement in exercise capacity and lung func-
tion and a decrease in shortness of breath and fatigue. Physi-
cal activity is best avoided during acute COVID-19 but should 
be started within 2 to 3 weeks after the acute phase is resolved 
depending on a patient’s symptoms and health status. Indeed, 
movement, exercise, and breathing are primary areas of interest 
for future research when exploring viral infections.
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APPENDIX 1: GLOSSARY OF TERMS

AMA	 American Medical Association 
AMR	 Americas WHO region 
AMSTAR	� a measurement tool to assess systematic reviews
BMI	 body mass index 
COVID-19	 coronavirus disease 2019
EMR	 eastern Mediterranean WHO region 
F-2-F	 face to face 
FITT-VP	� frequency, intensity, time, type, volume, and progression. 
MET	 metabolic equivalent of task 
Met-h	 metabolic equivalents of task per hour
NCD	 non-communicable disease 
NHP	 natural health product 
PA	 physical activity
PICO	� population, intervention, comparator, outcome 
PRME	 pulmonary respiration muscle exercise
RCT	 randomized controlled trial 
RMT	 respiratory muscle training 
RoB	 risk of bias
ROR	 rate of recovery
SANRA	� scale for the assessment of narrative review articles
SEAR	 South-East Asian WHO region
WHO	 World Health Organization 
WPR	 Western Pacific WHO region


