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Key Messages  

 A rapid review of the published and grey literature was completed to support the 

development of provincial and national recommendations with regards to pulmonary 

rehabilitation (PR) for post-COVID patients. 

 Eleven primary studies evaluating the effectiveness of PR were identified; most were 

small, experimental or quasi-experimental studies, including 1 RCT, and were primarily 

of low quality. One additional study was identified that evaluated the impact of a single 

PR component, exercise therapy.  

 Following PR, all studies reported improvements in exercise capacity, pulmonary 

function, and/or quality of life among post-COVID patients who had been hospitalized.  

 Few studies evaluated changes in post-COVID symptom severity or frequency and, of 

these, improvements in dyspnea, fatigue, anxiety and depression were observed following 

PR; no studies evaluated non-hospitalized patients or long-term outcomes beyond 3 

months post-PR.  

 There were no studies identified that compared a comprehensive PR programme to 

exercise therapy (or any other PR component) alone. 

 Eight international guidance documents, based primarily on the consensus of expert 

opinions, were identified and broadly recommend PR for post-COVID patients with 

persistent pulmonary symptoms or pulmonary impairment. There were no specific 

recommendations for post-COVID patients with non-pulmonary conditions. 

 With limited high-quality evidence, any recommendations or practical guidance for PR 

programmes for post-COVID patients should consider factors such as feasibility, current 

PR capacity, and resource constraints.  
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1 Background 

SARS‐CoV‐2 infection is a respiratory disease that impacts multiple organ systems and has led 

to unparalleled morbidity, mortality, and healthcare system strain worldwide (Dong 2020). 

Consequent to the growing number of COVID-19 survivors, there is emerging and rapidly 

evolving evidence to suggest that a notable proportion of survivors experience residual and 

potentially long-term effects of COVID-19 (Nalbandian 2021). Data from observational studies 

published to-date indicate that post-acute sequelae of SARS-CoV-2 infection involves multiple 

organ systems and can result in concurrent presentation of symptoms, including dyspnea, fatigue, 

chest pain, exercise intolerance, psychiatric problems, sleep disturbances, and worsened quality 

of life (Nasserie 2021; Iqbal 2021; Nalbandian 2021).  

While there exists no single definition or timeline for post-acute sequelae of SARS‐CoV‐2, 

herein referred to as post-COVID conditions, it is generally considered as the persistence of 

symptoms or development of sequelae 3-4 weeks after the onset of acute COVID-19 symptoms 

(McElvaney 2020; Sungnak 2020). Based on guidance from the National Institute for Health and 

Care Excellence (NICE), post-COVID conditions can be further stratified as subacute (i.e., 

persistence of symptoms at 4-12 weeks after acute symptom onset) and chronic (i.e., symptoms 

persistent beyond 12 weeks and not attributable to other diseases) (NICE, 2020). The latter of 

which has also been referred to as “long COVID” (Venkatesan 2021).  

Persistent or long-term conditions have also been observed in survivors of previous 

coronaviruses, such as SARS in 2003 and Middle East respiratory syndrome in 2012, wherein 

the health statuses of such individuals were markedly worse relative to the healthy, general 

population (Ahmed 2020; Hui 2005; Lam 2009; Lee 2019; Moldofsky 2011; Ong 2004; Lee 

2007). These data underscore that post-COVID conditions represent a new and significant field 

of disease with numerous manifestations and unknowns, including optimal therapeutic and 

management strategies.  

A Case for Pulmonary Rehabilitation for Post-COVID Patients  

A number of groups such as the World Health Organization (WHO) recommend the need for 

multi-disciplinary rehabilitation for individuals with post-COVID conditions. Specifically, living 

guidelines from the WHO recommend the provision of “individualized rehabilitation 
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programmes from subacute to long-term according to patient needs. The prescription and 

provision of rehabilitation programmes should be guided by persistent symptoms and functional 

limitations.” (WHO, 2021). Given that SARS‐CoV‐2 infection is a respiratory disease, and the 

marked prevalence of pulmonary symptoms and complications among post-COVID patients 

(Nasserie 2021; Iqbal 2021), many would suggest that pulmonary rehabilitation (PR) may be 

appropriate for COVID-19 survivors (WHO, 2021). Pulmonary rehabilitation programmes 

generally comprise approaches to optimize disease management, exercise training, education—

including self-management and behavioural change strategies—and psychosocial and vocational 

support for patients with respiratory conditions (Barker-Davies 2020). It is well established that 

PR can improve the functional status, dyspnea, and quality of life in those with chronic 

respiratory diseases such as chronic obstructive pulmonary disease (Holland 2021).  

There are emerging reports of use of PR in the post-acute stages of COVID-19 infection (Liu 

2020), however the effectiveness of PR for post-COVID conditions remains unclear. To offer 

appropriate guidance with regards to post-COVID PR, and support the development of 

provincial and national recommendations, a greater understanding of the clinical effectiveness 

literature is required.  

The purpose of the present rapid evidence synthesis is to determine the effectiveness of PR and 

individual components of PR, such as exercise training, for individuals with post-COVID 

conditions.  
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2 Questions 

This rapid evidence synthesis sought to address the following questions:  

1. Is PR effective at improving persistent symptoms or conditions (e.g., dyspnea, fatigue, 

cognitive function, anxiety and depression), physical capacity (e.g., strength, functional 

mobility, exercise tolerance), quality of life, and/or healthcare utilization in post-COVID 

patients as compared to usual care (e.g., no PR)?   

2. Is PR more effective at improving persistent symptoms or conditions, quality of life, 

and/or healthcare utilization in post-COVID patients compared to exercise training alone? 

3. What evidence exists to support specific components of PR (e.g., education, exercise 

training, functional training, strength training) at improving persistent symptoms or 

conditions, physical capacity, quality of life, and/or healthcare utilization in post-COVID 

patients? 

4. What current guidance or recommendations exists with respect to PR for post-COVID 

patients?  
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3 Methods 

Rapid Review of Published Literature 

A rapid review of the published literature was completed in accordance to the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), where applicable.  

Search Strategy 

An electronic database search of the literature published between July 1, 2020 and June 1, 2021 

was completed using the following databases: MEDLINE, Pubmed, and EMBASE. The search 

strategies were developed by a research librarian and designed to identify two domains of 

literature: (1) the prevalence, risk factors, and recommended management of post-COVID 

pulmonary conditions;1 (2) the effectiveness of and current guidance for PR or PR-components 

for post-COVID patients. The latter of which is the focus for the present rapid review. Medical 

subject headings (MeSH terms) for pulmonary symptoms and conditions (e.g., dyspnea, cough, 

respiratory failure, airway disease) were combined with key word terms for “post-COVID” or 

“long-COVID” and the concepts of “pulmonary rehabilitation” or “exercise training”. The search 

was limited to English language; no other limitations were applied. The complete search 

strategies are provided in Appendix 1. 

Study Selection 

All titles and abstracts were screened in duplicate by 2 independent reviewers. Abstracts were 

included if: they were primary studies designed as a randomized controlled trial (RCT), quasi-

experimental study, observational cohort study, qualitative description (e.g., interviews, focus 

groups), or case study of implementation experiences; secondary data was reported from 

evidence syntheses (e.g., systematic review, meta-analysis, rapid review); studies developed 

and/or reported practice recommendations or guidelines; and focused on PR for post-COVID 

patients. The reference lists of relevant systematic reviews were also hand-searched for relevant 

articles. Abstracts included by either reviewer proceeded to full-text review. Full-text articles 

                                                           
1This literature was examined for a rapid review of post-COVID pulmonary symptoms for Alberta Health Services’ COVID-19 

Scientific Advisory Group: https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-rapid-review-

management-post-covid-conditions.pdf     

https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-rapid-review-management-post-covid-conditions.pdf
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-rapid-review-management-post-covid-conditions.pdf
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were included based on the inclusion and exclusion criteria outlined in Table 1. Any 

disagreement was resolved through discussion or through consultation with a third reviewer. 

Table 1. Inclusion and Exclusion Criteria  

Inclusion Exclusion 

Published peer-reviewed (including pre-proof) 

literature; grey literature 

Not English language, not peer-reviewed (pre-

prints), or published before July 1, 2020 

Adults with post-COVID conditions (i.e., 
persistent symptoms or long-term 
conditions/complications of acute COVID)  

Not post-COVID patients (i.e., COVID-19 
inpatients or patients <3 weeks after acute 
symptom onset)  

Pulmonary rehabilitation and individual 
components of PR such as exercise training, 
psychological/behavioural interventions, 
education, functional training, strength training, 
etc.  

Interventions or strategies that are:  

- Not pulmonary rehabilitation or include PR 
components; 

- Rehabilitation for non-COVID patients or not 
post-COVID patients (i.e., COVID-19 
inpatients or patients <3 weeks after acute 
symptom onset) 

Primary outcomes: frequency or severity of post-

COVID symptoms or conditions (e.g., dyspnea, 
exercise capacity, fatigue, cognitive function, 
physical function, anxiety and depression), quality 
of life; health resource utilization. 

Acute COVID outcomes (<3 weeks after acute 

symptom onset) 

Primary studies: Experimental or quasi-

experimental (e.g., randomized controlled trials 
[RCT], cluster RCTs, before and after, time-
series, etc), observational (retrospective or 
prospective cohort, case-control), qualitative, or 
mixed methods (e.g., case study);  

Secondary studies: Systematic reviews and meta-
analysis, rapid reviews, scoping reviews, guidance 
documents (e.g., clinical practice guidelines), 
position statements.   

Commentaries, editorials, opinion pieces  

Animal studies 

 

Grey Literature Search 

To supplement the evidence from the published literature, a grey literature search was 

completed. A Google of search for relevant grey literature, including purposive searches of the 

websites of relevant organizations (e.g., Centre for Disease Control, World Health Organization), 

was performed by a research librarian. The complete list of identified grey literature sources is 

provided in Appendix 2. The list was then screened by 1 reviewer to identify relevant 

information (e.g., clinical practice guidelines, consensus statements, and practical guidance) 

related to PR for post-COVID patients. 
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Data Extraction and Synthesis 

Data from the final included published studies and relevant grey literature were extracted using 

standard data extraction forms. From the included published literature, publication date, study 

design, jurisdiction or country, patient characteristics, acute COVID-19 history, post-COVID 

conditions, characteristics of the PR programme (e.g., setting, frequency, and timing), length of 

follow-up, outcome measures, and study findings were extracted. Given the time constraints of 

the rapid review methodology, risk of bias or quality assessment of included studies was not 

performed. However, quality was inferred based on study characteristics, including study design 

and sample size. From the included grey literature, the authors or organizations’ names, country, 

source of evidence or methods employed to inform recommendations, and PR-related 

recommendations for post-COVID patients were extracted, when available. The collective 

information was synthesized in tables and described narratively below. 
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4 Results 

Search Results 

The PRISMA flow chart of the included published and grey literature is provided in Figure 1. 

After database and hand-searching of the published literature, 1,574 titles and abstracts were 

identified and reviewed for inclusion. Of these, 46 proceeded to full-text review and 18 articles 

from the published literature were included in the final narrative analysis. Twelve are primary 

studies evaluating the implementation and/or impact of PR programmes or its components for 

post-COVID patients and 6 articles are consensus statements or interim guidance documents for 

PR and post-COVID patients. Three additional guidance documents were identified from the 

grey literature and also included for final analysis. A summary of the characteristics and findings 

of included literature are provided in the subsequent sections below. Detailed information is also 

provided in Tables 2-6.   

Question 1: Is PR effective at improving persistent symptoms, physical capacity, anxiety, 

depression, quality of life, and/or healthcare utilization in post-COVID patients as compared 

to usual care?    

A total of 11 included studies evaluated the impacts of PR on COVID-19 patients with persistent 

symptoms and/or conditions beyond the acute phase of their disease (Table 2). Most studies 

were experimental or quasi-experimental: 1 randomized controlled trial (Liu 2020); 1 controlled 

before and after study (Spielmanns 2021); 3 before and after studies (Daynes 2021; Maniscalco 

2021; Puchner 2021); 2 pilot studies (Betschart 2021; Paneroni 2021). The 4 remaining studies 

were case series (Bertacchini 2021; Ferraro 2021; Tozato 2021) and a case report (Bickton 

2021). Most studies were conducted in Europe (Italy n=4; Switzerland n=2; Austria n=1) or the 

United Kingdom (n=1); the remaining studies were from China, Malawi, and Brazil.  

The experimental and quasi-experimental studies were small to moderate (<100 participants) and 

included primarily older participants (~60 years of age or older). All study participants were 

hospitalized due to acute COVID-19 infection and, in 5 studies, participants were admitted to the 

intensive care unit (ICU) and/or required mechanical ventilation during their hospital stay. 

Participants in 2 studies experienced acute COVID-19 pneumonia. Dyspnea and fatigue were 

also the most frequent post-COVID symptoms or conditions reported across included studies.  
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Figure 1. PRISMA Flowchart of Included Literature2  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
2 From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 

2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/ 
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Table 1. Characteristics of Included Studies for Question 1 

Author  

(Year) 

Country 

Study 

Design 

Participants, 

N 

Participant Characteristics  Acute COVID-19 History Post-COVID 

conditions, n 

(%) 
Age, mean 

years (SD) 
Female, n (%) 

Pre-existing 

comorbidities, 

n (%)  

Hospitalized, 

n (%) 
ICU, n (%) 

Complications, n 

(%) 

Bertacchini 

(2021) 
 

Italy 

 

Case series 8  67.5 (10.7) 4 (50) 0  8 (100) *Mechanical 

ventilation 
n=8 (100) 

Pulmonary 

embolism n=2 
(25) 

NR 

Betschart 

(2021) 

 
Switzerland 

Feasibility 

pilot study 

12 

 

Median: 61 

(range: 26-84) 

4 (33) Cardiovascular 

disease: n=6 

(50); 
Arterial 

hypertonia: 

n=3 (25); 

Chronic renal 

disease: n=5 

(42); 

Chronic 

pulmonary 

disease: n=3 

(25); 

Diabetes 

mellitus: n=1 

(8) 

Adipositas 

(BMI > 25): 

n=1 

Other internal 
disease: n=2 

(16) 

Polyneuro-

pathia: n=1 (8) 

12 (100) NR NR Dyspnea n=11 

(92) 

Bickton 

(2021) 

 
Malawi 

Case report 1 46 0 (0) NR 1 (100) NR 

 

Severe acute 

infection 

Dyspnea, Fatigue 
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Author  

(Year) 

Country 

Study 

Design 

Participants, 

N 

Participant Characteristics  Acute COVID-19 History Post-COVID 

conditions, n 

(%) 
Age, mean 

years (SD) 
Female, n (%) 

Pre-existing 

comorbidities, 

n (%)  

Hospitalized, 

n (%) 
ICU, n (%) 

Complications, n 

(%) 

Daynes 

(2021) 

 

United 

Kingdom 

Before and 

after 

Intervention:  

n=30 

 

Control:  

historical, 

same as 

Intervention 

group 

 

58 (16) 14 (48) Asthma: n=3 

(10); 

COPD: n=1 

(3) 

30 (100) 5 (14)  NR Reduced 

exercise 

capacity, fatigue, 

respiratory 

symptoms† 

Ferraro 

(2021) 

 

Italy 

Case series 7 65.7 (11.9) 2 (29) Hypertension: 

n=2 (29); 

Diabetes type 

2: n=1 (14); 

Liver disease: 

n=1 (14); 

Kidney failure: 

n=1 (14) 

7 (100) 2 (29) Pneumonia: n=7 

(100); 

Pulmonary 

embolism: n=2 

(29); 

Stroke: n=1 (14);  

Peripheral 

neuropathy: n=3 

(43) 

Fatigue: n=6 

(85.7); 

Low physical 

performance: 

n=7 

(85.7) 

Liu (2020) 

 

China 

Randomized 

Controlled 

Trial 

Intervention: 

n=36 

 

Control: 

n=36 

Intervention: 

69.4 (8) 

 

Control: 68.9 

(7.6) 

Intervention: 

n=12 (33) 

 

Control: n=11 

(31) 

Intervention:  

Hypertension: 

n=10 (28); 

Diabetes type 

2: n=9 (25) 

Osteoporosis: 

n=8 (22) 

 

Control:  
Hypertension: 

n=8 (22); 

Diabetes type 

2: n=9 (25) 

Osteoporosis: 

n=6 (17) 

72 (100)  NR NR CT features of 

lung lesions:  

 

Intervention:  

Multilobular 

lesion: n=25 

(69); 

Unilobular 

lesion: n=11 
(31); 

Pleural effusion: 

n=4 (11) 

 

Control: 

Multilobular 

lesion: n=23 

(64); 
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Author  

(Year) 

Country 

Study 

Design 

Participants, 

N 

Participant Characteristics  Acute COVID-19 History Post-COVID 

conditions, n 

(%) 
Age, mean 

years (SD) 
Female, n (%) 

Pre-existing 

comorbidities, 

n (%)  

Hospitalized, 

n (%) 
ICU, n (%) 

Complications, n 

(%) 

Unilobular 

lesion: n=13 

(36); 

Pleural effusion: 

n=3 (8)  

 

Maniscalco 

(2021)  

 

Italy 

Before and 

after 

Intervention:  

n=95  

 

*divided into 

2 subgroups: 

1. Without 

comorbidities 

n=49 

2. With 

comorbidities 

n=46  

 

Control:  

historical, 

same as 
Intervention 

subgroups  

 

Without 

comorbidities: 

61.5 (1.6) 

 

With 

comorbidities: 

65.3 (1.2) 

Without 

comorbidities: 

8 (16) 

 

With 

comorbidities: 

7 (15) 

Hypertension: 

n=27;  

Valvular heart 

disease: n=7; 

Cardiac 

arrhythmia: 

n=9; 

Heart failure 

n=2;  

Ischemic heart 

disease: n=11; 

Hypertrophic 

cardio- 

myopathy n=9; 

COPD: n=9; 
Asthma: n=3;  

Pulmonary 

fibrosis: n=2 

95 (100) NR All recovering 

from acute 

COVID-19 

pneumonia 

Dyspnea, muscle 

fatigue, reduced 

exercise 

capacity†  

Paneroni 

(2021) 

 
Italy 

Pilot study Intervention: 

n=24 

 
Control:  

historical, 

same as 

intervention 

group  

66.0 ± 8.7 13 (54) NR 24 (100) *Invasive 

mechanical 

ventilation: 
12 (29.2); 

*CPAP: 17 

(70.8); 

*Tracheo-

stomy: 7 

(29.2);  

*Oxygen 

therapy: 

n=24 (100)   

All survivors of 

COVID-19 

pneumonia 

Fatigue: n=17 

(70.8%); Muscle 

pain: n=12 (50); 
Exercise-induced 

dyspnea: 

n=12(50); Sleep 

disorders: n=10 

(41.7%) 
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Author  

(Year) 

Country 

Study 

Design 

Participants, 

N 

Participant Characteristics  Acute COVID-19 History Post-COVID 

conditions, n 

(%) 
Age, mean 

years (SD) 
Female, n (%) 

Pre-existing 

comorbidities, 

n (%)  

Hospitalized, 

n (%) 
ICU, n (%) 

Complications, n 

(%) 

Puchner 

(2021) 

 

Austria 

Before and 

after 

Intervention: 

n=23 

 

Control:  

historical, 

same as 

intervention 

group  

57 ± 10 7 (30) Cardiovascular 

disease: n=11 

(48); 

Hypertension: 

n=9 (39); 

Pulmonary 

disease: n=5 

(22); 

COPD: n=1 

(4); 

Asthma: n=3 

(13); 

Endocrine 

disease: n=11 
(48); 

Hypercholest-

erolemia: n=2 

(9); 

Diabetes 

mellitus, type 

2: n=6 (26); 

Chronic 

kidney 

disease: n=3 

(13); 

Chronic liver 

disease 2 (9) 

Malignancy: 

n=3 (13); 

Immunodeficie

ncy: n=3 (13) 

23 (100) *Mean ICU 

stay: 32 days 

(SD: 16)  

 

*Mechanical 

ventilation: 

n=19 (83) 

*Oxygen 

supply: n=20 

(87) 

 

All survived 

severe to critical 

COVID-19  

Impaired lung 

function: n=17 

(74); 

Reduced total 

lung capacity: 

n=5 (22);  

Hypoxemia: 

n=23 (61); 

Deep vein 

thrombosis 

(DVT): n=2 (9); 

Atrial 

fibrillation: n=1 

(5); 
Ventricular 

extrasystoles: 

n=4 (17);  

Muscle 

weakness: n=6 

(26); 

Critical illness 

neuropathy: 

n=11 (48); 

Cognitive 

deficits of 

Concentration, 

memory, and/or 

executive 

functions: n=4 

(17); 

Sleep disorders: 
n=19 (83) 

Spielmanns 

(2021) 

 

Switzerland 

Controlled 

before and 

after 

Intervention: 

post-COVID-

19 patients 

n=99 

Intervention: 

67.7 ± 10.2 

 

Comparator:  

Intervention: 

42 (42) 

 

Comparator:  

Hypertension: 

n=54 (54); 

Intervention: 

99 (100)  

 

Intervention: 

65 (66)  

 

Sepsis: n=37 

(37); 

Delirium: n=36 

(35); 

NR 
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Author  

(Year) 

Country 

Study 

Design 

Participants, 

N 

Participant Characteristics  Acute COVID-19 History Post-COVID 

conditions, n 

(%) 
Age, mean 

years (SD) 
Female, n (%) 

Pre-existing 

comorbidities, 

n (%)  

Hospitalized, 

n (%) 
ICU, n (%) 

Complications, n 

(%) 

  

Comparator: 

retrospective 

lung disease 

patients in 

2019 (non-

COVID) 

n=419 

69.3 ± 11.3  213 (51)  Smokers or 

Ex-Smokers: 

n=27 (27); 

Adiposities: 

n=25 (25); 

Musculoskele-

tal disease: 

n=25 (25); 

Dyslipidemia: 

n=20 (20.2); 

Neurological 

disease: n=20 

(20); 

Chronic renal 
failure: n=19 

(19); 

Coronary 

artery disease: 

n=18 (18.2); 

Malignancy: 

n=15 (15); 

COPD: n=11 

(11) 

Comparator: 

NR 

ARDS severe: 

n=27 (27); 

ICU acquired 

weakness: n=24 

(24); 

Anemia: n=24 

(24); 

Electrolyte 

disturbance: 

n=18 (18); 

Acute renal 

failure: n=14 

(14); 

Atrial 
Fibrillation: 

n=13 (13)  

Myocarditis 12 

(12) 

 

Tozato 

(2021) 

 

Brazil 

Case series 4 Range: 43-72 2 (50) Hypertension: 

n=3 (75); 

Previous 

smoker: n=1 

(25); 

HIV: n=1 

Prostate 

cancer: n=1 

(25) 

4 (100) 2 (50) Kidney injury: 

n=1 (25)  

Dyspnea: n=3 

(75); 

Fatigue: n=1 

(35); 

Tetraparesis: n=1 

(25); 

Cardio-

respiratory 

deficits: n=1 (25) 
†Numbers or proportions not reported; COPD: chronic obstructive pulmonary disease; COVID-19: Coronavirus Disease 2019; CPAP: continuous positive airway 

pressure; NR: not reported; SD: standard deviation.
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Details of the evaluated PR programmes and major study findings are summarized in Table 3. 

Most PR programmes were multi-disciplinary, tailored to the individual participants’ conditions 

or rehabilitation goals, and frequently consisted of exercise training (i.e., breathing, aerobic, and 

strength), education, and/or counselling. Two studies did not specifically describe the evaluated 

rehabilitation intervention as PR, but rather as multi-component rehabilitation that included 

common PR elements such as breathing therapy, respiratory muscle training, mobilization, and 

breath perception therapy (Ferraro 2021; Puchner 2021). One case series also reported of a 

rehabilitation protocol based on the principles of cardio-pulmonary rehabilitation (Tozato 2021). 

There was variability in PR settings reported across studies, including outpatient (n=1), inpatient 

or ward (n=2), virtual or tele-rehabilitation (n=2), and mixed-model of inpatient and tele-

rehabilitation (n=1). The frequency and duration of PR sessions were also heterogeneous across 

evaluated programmes, ranging from 2 to 7 sessions per week for 3 to 6 weeks. All participants 

were admitted to PR after hospitalization due to acute COVID-19 (i.e., post-acute phase); 

however, only 5 studies reported the specific timing of admission, which ranged from 10 to at 

least 125 days following onset of symptoms or COVID-19 diagnosis. Based on reported timing 

of admission, 2 studies included participants considered as long-COVID patients (>=12 weeks 

following acute symptom onset); no sub-analyses were performed for these groups. The length of 

follow-up also varied across studies, ranging from 3 weeks to 3-months from the start of the PR 

programme. 

Broadly, all studies reported improvements in post-COVID patient outcomes following PR 

(Table 3). Among the experimental and quasi-experimental studies, statistically significant 

improvements in exercise endurance and capacity (i.e., 6-minute walk test distance [6MWD]), 

pulmonary function (i.e., forced vital capacity [FVC], forced vital capacity in one second 

[FEV1], FEV1/FVC, and diffusion capacity for carbon monoxide % [DLCO%]), and quality of 

life (i.e., as per the EuroQol-5 dimensions [EQ-5D] or the short-form 36 [SF-36]) were most 

commonly reported.  

In the only included RCT, Liu (2020) found that 6-weeks after PR, participants randomized to 

the intervention (two 10-mins PR sessions/week for 6 weeks) demonstrated significant 

improvements in FEV1, FVC, FEV1/FVC, DLCO%, 6MWD, quality of life, and self-rated 

anxiety compared to their baseline values and to control participants. There were no significant 
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differences in functional independence measure or self-rating depression scores within (i.e., pre-

post) and between study groups (Liu 2021). As with the other studies, study participants were 

admitted to PR after acute COVID-19 hospitalization, however the specific time post-discharge 

was not reported (Liu 2020).    

One study comparing post-COVID patients to a retrospective lung disease group (i.e., non-

COVID), reported significantly larger improvements in functional independence measure scores 

and 6MWD for participants in the post-COVID group, relative to the non-COVID group, after 

PR (Spielmanns 2021). Further, post-COVID patients in 1 before and after study exhibited 

improvements in pulmonary function parameters and the ability to exercise following PR 

regardless of having pre-existing comorbidities or not (Maniscalco 2021). Interestingly, Puchner 

(2021) found that despite improvements in FVC, FEV1, total lung capacity, and DLCO%, a high 

proportion of post-COVID patients still had reduced diffusion capacity (83%), some pulmonary 

function impairment (57%), or neurological symptoms after PR.  

While the impact on post-COVID symptoms was infrequently evaluated among included studies, 

improvements in dyspnea or other respiratory symptoms (n=3 quasi-experimental; n=1 case 

series), fatigue (n=1 quasi-experimental; n=1 case report), and anxiety and depression (n=1 RCT; 

1 before and after study) were also observed. No worsening of outcome measures nor adverse 

events were reported among participants following PR (Table 3).   
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Table 3. Summary of Findings for Question 1 

Author  

(Year) 

Characteristics of Pulmonary Rehabilitation (PR) Programme 
Length of 

Follow-up 
Outcome Measures Summary of Findings* 

Setting Components 
Frequency & 

Duration 

Timing of 

Initiation  

Bertacchini 

(2021) 

 

 

In-hospital 

unit, followed 

by post-

discharge tele-

rehabilitation 

Callisthenic, 

strengthening, 

balance 

exercise, paced 

walking, chest 

physiotherapy 

(bronchial 

hygiene 

techniques), 
lung expansion 

procedures, 

nutritional, 

psychological 

assessment 

A minimum of 

one, 20-min 

daily session up 

to two-three, 30-

min daily 

sessions  

 

43-88 days 

post-COVID 

diagnosis  

94-174 days 

post-COVID 

diagnosis 

Oxygenation 

(SpO2/FiO2); 

physical function 

(Short Physical 

Performance Battery 

test [SPPB]) and 

disability (Barthel 

index) 

Following the in-patient PR and tele-

rehabilitation:  

- Only one patient still had a 

significant oxygenation deficit (-

26.7% compared to baseline) 

- Three patients had no deficit, 

with an average value of SPPB 

(SPPB score: 10.0±2.1) that 

remained at 88.5% of the pre-

illness value; SPPB tests 
improved more were those 

relating to balance and walking 

speed 

- One patient had a significant 

disability (-35% compared to the 

pre-illness phase); sub-items of 

Barthel Index referring of 

washing, toilet use and transfers 

improved more than others 

Betschart 

(2021) 

 

Outpatient Training 

consisted of 

twice weekly, 

interval-based 

aerobic cycle 

endurance 
(ACE) training, 

followed 

by resistance 

training (RT); 

education 

and physical 

activity 

coaching were 

also provided. 

Twice a week, 

the minimum 

number of 

sessions 

expected for 

completion was 
16. Training 

consisted of a 

combination of 

30 min of 

aerobic cycle 

endurance 

(ACE) training 

followed by 30–

40 min of 

41.5 (21–73) 

post-COVID 

diagnosis 

NR 6-min walk test 

(6MWT), 

Euroqol 5-level EQ-

5D (EQ-5D-5L) 

Visual Analogue 

Scale, 
Post-COVID-19 

Functional Status 

scale (PCFS)  

 

Nine out of 12 patients demonstrated 

a clinically significant improvement 

in 6MWD 

(>30 m), ranging from 80 m to 170 m 

from initial to post-training 

assessment.  
The distance covered during the 

6MWT increased with a group mean 

of 88 m (95% CI, 52 m to 125 m). 

Patients’ values also increased in 

relation to age- and gender-specific 

norm values.  

The group difference to the LLN 

increased with 97 m 
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Author  

(Year) 

Characteristics of Pulmonary Rehabilitation (PR) Programme 
Length of 

Follow-up 
Outcome Measures Summary of Findings* 

Setting Components 
Frequency & 

Duration 

Timing of 

Initiation  

resistance 

training (RT) at 

intensities of 

50% peak work 

rate 

(95% CIs, 59 m to 134 m). Median 

percentage norm of 6MWD changed 

from 80% (range 

50–103%) to 107% (range 57–

125%). 

 
There was a statistically significant 

improvement in HRQoL from 

a mean of 65% to 81% (95% CI, 4–

25%) on the VAS (0–100%) 

 

Six out of 10 patients with initially 

perceived restrictions due to the 

COVID-19 (PCFS) presented no 

more restrictions at post-training 

(PCFS 0). Four patients remained 

with PCFS scores of 2 and 1. 

Bickton 

(2021) 

Virtual and 

tele-

rehabilitation 

(WhatsApp 

text 

messaging, 

video, and 

audio calls) 

Education and 

patient-tailored 

progressive 

exercise 

sessions (i.e., 

breathing, 

aerobic, 

strength 

training)  

At least 2 

sessions per day, 

3 days per week, 

over 3 weeks 

NR;  

patient in early 

convalescence 

after discharge  

3 weeks after 

start of PR  

mMRC, Chronic 

obstructive 

pulmonary disease 

assessment test 

(CAT), Checklist of 

individual strength 

fatigue subscale 

(CIS-Fatigue)  

All respiratory severity scores had 

fallen by more than their thresholds 

for clinical significance:  

- mMRC: before= 3; after= 1 

- CAT: before=8; after=2 

- CIS-Fatigue: before=43; 

after=11 

Daynes 

(2021) 

NR Strength 

training of 

upper and lower 

limbs and 

educational 

discussions 

with handouts, 

education 

sessions 

(breathlessness, 

cough, 

6 weeks in 

duration, 

with two 

supervised 

sessions per 

week 

Mean 125 days 

post-COVID 

infection 

6 weeks after 

start of PR  

The incremental and 

endurance 

shuttle walking test 

(ISWT/ESWT), 

CAT, Functional 

Assessment of 

Chronic 

Illness Therapy 

Fatigue Scale 

(FACIT), Hospital 

Anxiety and 

Individuals that completed 

rehabilitation demonstrated 

statistically significant improvements 

in exercise capacity, respiratory 

symptoms, fatigue and cognition. 

 

Post-PR, there was a mean [SD] 

within group improvement in the 

ISWT of 112m [105] (p < 0.01), and 

544 seconds [377] (p < 0.01).  
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Author  

(Year) 

Characteristics of Pulmonary Rehabilitation (PR) Programme 
Length of 

Follow-up 
Outcome Measures Summary of Findings* 

Setting Components 
Frequency & 

Duration 

Timing of 

Initiation  

fatigue, fear and 

anxiety, 

memory and 

concentration, 

taste and smell, 

eating well, 
getting moving 

again, 

sleeping well, 

managing daily 

activities and, 

returning 

to work) 

Depression Scale 

(HADS),  

EQ5D, and the 

Montreal Cognitive 

Assessment 

(MoCA) 

The FACIT improved by 5 points [7] 

(p < 0.01), the EQ5D thermometer 

improved by 8 [19] (p=0.05) and 

MoCA by 2 points [2] (p < 0.01).  

 

The CAT score improved by a score 
of 3[6] (p < 0.05). The HADS 

anxiety and depression 

scores improved by 0[4] and 1[4] 

respectively which was not 

statistically significant, however the 

baseline scores were low. 

Ferraro 

(2021) 

Inpatient Patient-tailored 

rehabilitation 

consisting of: 

(a) posture 

changes; (b) 

breathing 

control 

exercises; (c) 

passive 

mobilization of 

upper and lower 

limbs; (d) 

passive muscle 

stretching; (e) 

muscle 

strengthening 

exercises of 
upper and lower 

limbs, trunk, 

and gluteus 

muscles 

1–2 session per 

day of 30 min 

each for 6 

days/week 

NR;  

patients 

described as 

post-COVID-

19  

NR COVID-19 fatigue 

Borg Category Ratio 

10 (CR10) scale;  

Hand grip strength 

test;  

6‐min 

walking test 

(6MWT); 

10‐m walking test 

(10MWT); 

SPPB;  

Barthel Index (BI) 

dyspnoea; 

Functional 

independence 

measure (FIM) 

Improvements in all outcomes after 

rehabilitation, particularly among 2 

cases:  

- Case 2 (6MWT = 306 vs. 120 m; 

10MWT = 6 vs. 15 seconds; 

SPPB = 9 vs. 2) 

- Case 3 (6MWT = 330 vs. 100 m; 

SPPB = 9 vs. 2 seconds). 

Liu (2020) NR Respiratory 

muscle training; 

(2) cough 

Once a day for 

10 min, 2 

sessions per 

NR; 6 weeks after 

start of PR 

Primary Outcome 

Measures: 

Respiratory function 

Compared to the control group, the 

intervention group demonstrated 

significant improvements in 
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Author  

(Year) 

Characteristics of Pulmonary Rehabilitation (PR) Programme 
Length of 

Follow-up 
Outcome Measures Summary of Findings* 

Setting Components 
Frequency & 

Duration 

Timing of 

Initiation  

exercise; (3) 

diaphragmatic 

training; (4) 

stretching 

exercise; and 

(5) home 
exercise 

week for 6 

weeks 

patients 

described as 

post-acute 

(forced vital 

capacity [FVC], 

forced vital capacity 

in one second 

[FEV1], 

FEV1/FVC, and 
diffusion capacity 

for carbon 

monoxide % 

[DLCO%]);  

 

Secondary 

Outcome Measures: 

Exercise endurance 

(6-min walk 

distance), activities 

of daily living 

(FIM), quality of 

life (short-form 36), 

psychological status 

assessment (anxiety, 

depression scores). 

respiratory function, 6MWD, quality 

of life, and anxiety in elderly post-

COVID patients, without previous 

COPD.   

 

There was no statistically significant 
difference in FIM scores in the 

intervention group before or after the 

PR, nor compared with the control 

group.   

Maniscalco 

(2021) 

PR ward Physical 

exercise 

training, dietary 

counselling, 

and 

psychosocial 

counselling 

5-week 

pulmonary 

rehabilitation 

program with 

daily sessions (6 

sessions/week; 

total of 30 

sessions) 

NR;   

patients 

described as 

post-COVID-

19  

5 weeks after 

start of PR  

Pulmonary function 

(FVC, FEV1, 

FVC/FEV1, 

DLCO), 6MWD, 

6MWT, arterial 

blood gas levels 

(PaO2 and PaCO2)  

 
Dyspnea scores,  

Muscle fatigue 

scores 

 

Regardless of having pre-existing 

comorbidities, participants 

experienced statistically significant 

improvements in respiratory 

function, blood gases, and the ability 

to exercise after PR. PR also resulted 

in reduced dyspnea and muscle 

fatigue in both subgroups.  
 

Compared to patients with 

underlying cardiorespiratory 

comorbidity, the DLCO %-predicted 

was the only parameter that showed a 

statistically significant improvement 
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Author  

(Year) 

Characteristics of Pulmonary Rehabilitation (PR) Programme 
Length of 

Follow-up 
Outcome Measures Summary of Findings* 

Setting Components 
Frequency & 

Duration 

Timing of 

Initiation  

for patients without comorbidities 

after PR. 

Paneroni 

(2021) 

Tele-

rehabilitation 

Aerobic 

reconditioning 

and muscle 

strengthening 

and healthy 

lifestyle 

education.  

1-month 

program of 1-

hour daily 

sessions at home 

and video call 

with 

physiotherapist 

twice a week to 

monitor progress 

 

NR 1-month after 

start of PR 

6MWT, 

1 min Sit-to-Stand 

(1MSTS), 

BarthelDyspnoea 

Index 

At the end of the program, exercise 

capacity and dyspnea significantly 

improved:  

- Distance walked in 6MWT 

increased in 75.0% of patients 

and 70.8% improved 6MWT 

above the minimal clinically 

important difference (30 m). 

- Number of sit-to-stands 

increased in 62.5% and 50% 

improved 1MSTS above the 
minimal clinically important 

difference (3 rises) 

- Barthel dyspnea improved in 

83.3%; in 50% of patients the 

dyspnea decrease was 6.5 points 

above the minimal clinically 

important difference 

Puchner 

(2021) 

Inpatient, 

individual and 

in groups 

Multi-

disciplinary 

rehabilitation: 

breathing 

therapy, 

respiratory 

muscle training, 

mobilization 

and breath 
perception 

therapy, 

endurance and 

strength 

training, 

logopaedics 

25-50 min 

sessions 

After hospital 

discharge and 

20 to 70 days 

(mean 44 days, 

SD 13 days) 

after 

disease onset 

3-weeks after 

start of rehab 

Pulmonary function 

(FVC, FEV1, 

FEV1/FVC, total 

lung capacity 

[TLC], residual 

volume [RV], and 

DLCO);  

Blood gas analysis 

(pH, pO2, and 

pCO2);  

6MWT;  

Maximum 

inspiratory pressure 

(MIP);  

Barthel Index 

Rehabilitation resulted in a 

significant improvement in lung 

function, as reflected by an increase 

of FVC (P=0.007) and FEV1 

(P=0.014), TLC (P=0.003), and 

DLCO (P=0.002).  

 

Accordingly, physical performance 

status significantly improved as 
reflected by a mean increase of 

6MWD by 176 (SD±137) meters 

(P<0.001).  

 

Despite this, a high proportion of 

patients still had limited diffusion 

capacity (83%), some lung function 
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Author  

(Year) 

Characteristics of Pulmonary Rehabilitation (PR) Programme 
Length of 

Follow-up 
Outcome Measures Summary of Findings* 

Setting Components 
Frequency & 

Duration 

Timing of 

Initiation  

and swallow 

evaluation, 

occupational 

therapy, 

psychological 

therapy, 
nutritional 

counseling, and 

passive 

therapy sessions 

(e.g. massages) 

impairment (57%), or neurological 

symptoms including peripheral 

neuropathy at the end of 

rehabilitation. 

Spielmanns 

(2021) 

Inpatient  Individualized 

endurance 
exercise, 

strength 

training, 

respiratory 

physiotherapy, 

educational 

sessions, 

including self-

management, 

coping skills, 

self-medication, 

management of 

infections and 

exacerbations, 

dyspnea, use of 

oxygen, and 

nutrition 
interventions, 

and smoking 

cessation, if 

needed. 

A total of 25–30 

therapy sessions, 
5–6 days a week, 

for 3-weeks 

10 days after 

onset of 
infection and 

asymptomatic 

for 2 days  

3-weeks after 

start of PR (at 
discharge)  

FIM,  

Cumulative Illness 
Rating Scale 

(CIRS),  

6MWT, 

duration of PR, and 

Feeling 

Thermometer (FT) 

Prior to PR, there were no significant 

differences in the baseline FT and 
FIM parameters between groups; 

however, the 6MWT distance was 

significantly smaller for the post-

COVID-19 group relative to the lung 

disease group.  

 

After the PR program, there were 

significant improvements the FIM, 

6MWT, and FT parameters in both 

the post-COVID-19 group and 

historical lung disease group.  

 

Improvements in FT, FIM and 

6MWT distance following PR were 

significantly higher for the post-

COVID-19 compared to the 

improvements observed in the lung 
disease group.  

 

 

Tozato 

(2021) 

NR Protocol based 

on cardio-

pulmonary 

3-months 

(frequency NR)  

NR 3-months after 

start of PR 

6MWD; Borg scale 

dyspnea; Double 

product (heart rate 

After CPR, there was cardiovascular 

recovery as assessed by the double 

product, reduced exertion dyspnea, 
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Author  

(Year) 

Characteristics of Pulmonary Rehabilitation (PR) Programme 
Length of 

Follow-up 
Outcome Measures Summary of Findings* 

Setting Components 
Frequency & 

Duration 

Timing of 

Initiation  

rehabilitation 

(CPR) 

principles, 

inluding aerobic 

and 

resistance 
training 

and systolic blood 

pressure);  

Maximal repetitions 

of knee extensions, 

should abduction, 

elbow flexion; 
Handgrip 

increased peripheral muscle strength, 

and functional independence as 

reported and observed throughout the 

rehabilitation. 

*Text extracted verbatim for most included studies; NR: not reported; SD: standard deviation
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Question 2: Is PR more effective at improving persistent symptoms, quality of life, and/or 

healthcare utilization in post-COVID patients compared to exercise training alone? 

No studies were identified that compared the effectiveness of PR to exercise training alone for 

post-COVID patients. 

Question 3: What evidence exists to support specific components of PR at improving persistent 

symptoms, physical capacity, quality of life, and/or healthcare utilization in post-COVID 

patients? 

One study, available only as a conference abstract, evaluated the effectiveness of a specific PR 

component, therapeutic exercise on post-COVID patients in Spain (Ars 2020) (Table 4). This 

before and after study was small (n=33) and the mean age of participants was 66.2 (standard 

deviation: + 12.8) years. All participants were hospitalized and 2 were admitted to the ICU due 

to acute COVID-19 infection. Over 90% of participants also experienced COVID-19 pneumonia 

during their hospitalization. Information concerning post-COVID conditions were not reported.  

Details of the exercise intervention and main findings are summarized in Table 5. In brief 

approximately 1-week following multi-component therapeutic exercise, post-COVID patients 

experienced statistically significant improvements in Short Physical Performance Battery 

(SPPB), gait speed, ability to walk unassisted among post-COVID patients. Subgroup analysis 

comparing non-ICU patients (n=31) to post-ICU patients (n=2) revealed greater improvements in 

SPPB (4.4 ± 2.1 vs 2.5 ± 1.7, p<0.01) and gait speed (0.4 ± 0.2 vs 0.2 ± 0.1 m/s, p<0.01) among 

those in the post-ICU group. No worsening of outcome measures nor adverse events were 

reported among participants following the intervention, although there was no follow-up reported 

beyond 1-week post-intervention.  
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Table 4. Characteristics of Included Study for Question 3 

Author  

(Year) 

Country 

Study 

Design 

Participants, 

N 

Participant Characteristics  Acute COVID-19 History Post-COVID 

conditions, n 

(%) 
Age, mean 

years (SD) 
Female, n (%) 

Pre-existing 

comorbidities, 

n (%)  

Hospitalized, 

n (%) 
ICU, n (%) 

Complications, n 

(%) 

Ars (2020) 

 

Spain  

 

Abstract 

only 

Before and 

after 

Intervention:  

n=33  

 

Control:  

historical, 

same as 

Intervention 

group 

 

66.2 (12.8) 19 (57.6) NR 33 (100) 2 (6) Pneumonia n=30 

(90.9) 

NR 

NR: not reported; SD: standard deviation 

 

Table 5. Summary of Study Findings for Question 3 

Author  
(Year) 

Characteristics of Pulmonary Rehabilitation (PR) Programme 
Length of 
Follow-up 

Outcome Measures Summary of Findings* 
Setting Components 

Frequency & 

Duration 

Timing of 

Initiation  

Ars (2020) 

 

Abstract 

only 

NR Multi-

component 

therapeutic 

exercise 

30-min 7-

days/week 

NR;  

patients in 

post-acute care  

8.2 ± 1.7 days 

after start of 

rehab  

Short Physical 

Performance Battery 

[SPPB], gait speed, 

balance and chair-

stand sub-tests 

Barthel Index for 

activities of daily 

living, ability to 

walk unassisted and 

single-podal balance 

After the intervention, all physical 

performance measures improved 

significantly in the global sample 

(p<0.01).  

 

Subgroup analysis of non-ICU 

versus post-ICU patients: post-ICU 

patients experienced greater 

improvement in SPPB (4.4, SD ± 

2.1 vs 2.5, SD ± 1.7, p<0.01) and 

gait speed (0.4 ± 0.2 vs 0.2 ± 0.1 

m/s, p=0.01) compared to non-ICU 

patients. 

*Text extracted verbatim from included studies; NR: not reported; SD: standard deviation   
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Question 4: What current guidance or recommendations exists with respect to PR for post-

COVID patients? 

Eight guidance documents with recommendations for PR for post-COVID patients were 

identified from the published and grey literature (Table 6). All of the guidance documents were 

international, including groups from the United Kingdom (n=2), the United States (n=1), India 

(n=1), Switzerland (n=1), China (n=1) as well as multi-national bodies such as the European 

Respiratory Society- and American Thoracic Society-coordinated (ERS-ATS) Task Force (Spruit 

2020) and the World Health Organization (WHO 2021). Given the paucity of high-quality 

evidence concerning the effectiveness of PR in post-COVID patients to date, included guidance 

documents were based largely on the consensus of expert opinions. Specifically, the WHO living 

guidelines were developed using the Grading of Recommendations Assessment, Development 

and Evaluation (GRADE) approach (WHO 2021), the consensus statement from India described 

use of a modified Delphi process for recommendation development (Swaminathan 2020), and 

the Swiss Society for Pulmonology interim guidance employed a hybrid of the Convergence of 

Opinion on Recommendations and Evidence (CORE) process and a Delphi-like process (Funke-

Chambour 2021).  

In all of the included guidance documents, PR is recommended for patients experiencing either 

post-COVID pulmonary symptoms (e.g., dyspnea), pulmonary complications, or pulmonary 

function impairment. Further, Zhao (2020) and Mikkelsen and Abramoff (2021) recommend 

post-COVID PR for patients who experienced moderate to severe or critical COVID-19 illness. 

For patients who were not hospitalized with persistent post-COVID symptoms (or symptoms 

likely due to acute COVID-19, if diagnosis unconfirmed), the BTS suggest using best clinical 

judgement to determine the need for PR (BTS 2020; Singh 2020).  

Few groups recommend specific timing of initiation, with the ERS-ATS and the British Thoracic 

Society (BTS) recommending referral to PR at least 6-8 weeks after hospital discharge or 

recovery from COVID-19 (Spruit 2020; BTS 2020; Singh 2020). The guidance documents did 

not comment on whether or how the recommendations should differentially apply to those in the 

subacute versus long-COVID phase. Given that post-COVID patients can present with a broad 

spectrum of pulmonary and non-pulmonary conditions (Nalbandian 2021), comprehensive or 

adapted PR models that are tailored to individual patient needs are also commonly recommended 
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(BTS 2020). With regards to exercise therapy, the Stanford Hall consensus statement and 

practical guidance from the BTS recommend gradual or graded increases in exercise (Barker-

Davies 2020; BTS, 2020; Singh 2020). Additionally, the BTS suggests that education be 

delivered by a multidisciplinary team, including experts from fields outside of PR (e.g., critical 

care), and include topics such as COVID-19 disease pathophysiology and infection control, 

respiratory care, fatigue management, musculoskeletal problems, nutritional management, 

psychological care, and social issues (BTS, 2020; Singh 2020).   
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Table 6. Summary of PR Recommendations for Post-COVID Patients 

Source  Country Guidance Type 
Method or  
Evidence Source 

PR-related Guidance Post-COVID 

Defence Medical 

Rehabilitation 

Centre – Stanford 

Hall  

 
Barker Davis 

(2020)  

United 

Kingdom 

Consensus 

Statement 

Literature review and 

consensus of expert 

opinion   

“PR Recommendations:  

1. Respiratory complications should be considered in post-

COVID-19 patients as they may present with some degree 

of impairment and functional limitation, including but not 

exclusively, due to decreased respiratory function.  
2. Initial assessment is recommended in a timely manner when 

safe to do so, depending on the degree of dysfunction, 

normocapnic respiratory failure and patient’s physical and 

mental status. Level of evidence:  

3. Low intensity exercise (≤3 METs or equivalent) should be 

considered initially particularly for patients who required 

oxygen therapy, while concurrently monitoring vital signs 

(heart rate, pulse oximetry and blood pressure). Gradual 

increase in exercise should be based on their symptoms.”  

European 

Respiratory 

Society- and 

American 

Thoracic Society-

coordinated Task 

Force 

 

Spruit (2020) 

 

International Interim Guidance Consensus of expert 

opinions from survey  

“The international task force suggests that COVID-19 survivors with 

pre-existing/ongoing lung function impairment at 6–8 weeks 

following hospital discharge should receive a comprehensive 

pulmonary rehabilitation programme consistent with established 

international standards, compared to no pulmonary rehabilitation 

programme”  

 

Swaminathan 

(2020) 

India Consensus 

Statement  

Modified Delphi process  “Recommendation for post covid-19 patient categories and 

physiotherapy [in PR] treatment goals: 

In the initial phase from 3-6 weeks the goal would be to promote 

physical functioning to carry out activities of daily living without 

desaturation. Patient education and counselling for resumption of 

activities within and outside the home environment becomes 

important. Depending on the category of severity, the need and 

patient goals may differ.”  

Zhao (2020) China Recommendations Literature review and 

consensus of expert 

opinion   

“Post-discharge rehabilitation of mildly and moderately ill patients 

mainly consists of improving physical fitness and psychological 

adjustment. Progressive aerobic exercises can be selected so that 
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Source  Country Guidance Type 
Method or  

Evidence Source 
PR-related Guidance Post-COVID 

patients can gradually recover the level of activity before disease 

onset and eventually return to society.” 
 

“Severely/critically ill COVID-19 patients with respiratory and/or 

limb dysfunction after discharge should undergo respiratory 

rehabilitation…  

The specialist should be consulted on precautions if the patients have 

comorbidities such as pulmonary hypertension, myocarditis, 

congestive heart failure, deep vein thrombosis, and unstable fracture 

before commencing respiratory rehabilitation treatment.”  

British Thoracic 

Society 

 

Singh (2020) 

United 

Kingdom 

Practical 

Guidance  

Consensus of expert 

opinions from survey of 

1031 healthcare 

professionals  

 

Adapt and improve PR models to accommodate post-COVID 

patients:  

- Selection of patients: Following discharge from hospital:  

o A comparatively small proportion who received care on 

Intensive care unit (ICU) +/- invasive mechanical 

ventilation due to Covid-19. 

o A proportion that had a prolonged stay in hospital, often 

receiving relatively high flow of oxygen therapy and 
some who may have received non-invasive ventilation.  

o Other patients presenting with core/ respiratory 

symptoms with an in-patient stay +/- evidence of 

pneumonia. 

**Patients with persisting symptoms most likely due to 

COVID-19 but who didn’t require hospital admission. In 

light of the testing availability at the time, some of these 

patients may not have been swabbed and therefore will 

require best clinical judgement. 

- Timing: Survivors of COVID-19 who were either managed in 

the community or admitted to hospital and who require 

rehabilitation (see section 1. “Selection of patients”) should be 

referred to their local PR service at least 6-8 weeks after 

recovery from COVID-19. 

- Exercise: consider existing principles of exercise prescription for 

post-COVID patients with significant deconditioning and 

breathlessness. In addition, those with fatigue may benefit from 
graded exercise therapy.  

- Education: Should be delivered by a multidisciplinary team 

(including from outside the PR specialty such as critical care), 
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Source  Country Guidance Type 
Method or  

Evidence Source 
PR-related Guidance Post-COVID 

supplemented with written material and the patient should have 

an opportunity to ask questions. 

- Other adaptations should be considered in the presence of post-

COVID fatigue, mood disturbances, and cognitive issues. 

Support for return to work may also be adapted for those with 

post-COVID symptoms and conditions.  

Mikkelsen and 

Abramoff (2021) 

United States Unclear  Literature review (method 

not reported) and expert 

opinion  

“For patients who have moderate to severe dyspnea (eg, Borg score 

>3) (table 5), persistent desaturations (SpO2 ≤92 percent), continue 

to have a new requirement for supplemental oxygen, or have other 

concerning respiratory symptoms, we advise referral to a pulmonary 

specialist for additional investigation and consideration of pulmonary 

rehabilitation.” 

Swiss Society for 

Pulmonologists 

(SSP)  

 

Funke-Chambour 

(2021) 

 

Switzerland Interim Guidance Consensus expert opinions 

from survey, 

recommendations 

developed using the 

Convergence of Opinion 

on Recommendations and 

Evidence (CORE) 

process/Delphi-like 

process 

“SSP Recommendation: 

Patients after COVID-19 who present with persistent respiratory 

symptoms are recommended to undergo a rehabilitation program. 

(strong recommendation for, consensus reached)” 

World Health 

Organization  

 

 

International Living Guidelines Six rapid reviews of 

published literature, 

recommendations 

developed using the 

Grading of 

Recommendations 

Assessment, Development 

and Evaluation (GRADE) 

approach. 

“Recommendation: Provide individualized rehabilitation programmes 

from subacute to long term according to patient needs. The 

prescription and provision of rehabilitation programmes should be 

guided by persistent symptoms and functional limitations. The 

training principles of comprehensive pulmonary rehabilitation 

programmes apply for COVID-19 patients with persistent fatigue, 

reduced exercise capacity and breathlessness.”  
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5 Conclusions  

The evidence concerning PR for patients with post-COVID conditions is emerging, yet limited. 

From the present rapid review of the published and grey literature, we identified 11 primary 

studies that suggest that PR can lead to improvements in exercise capacity, pulmonary function, 

and/or quality of life among post-COVID patients who had been hospitalized. Of the few studies 

that evaluated changes in post-COVID symptom severity or frequency, improvements in 

dyspnea, fatigue, anxiety and depression were reported following PR. No studies evaluated non-

hospitalized patients, healthcare resource utilization, nor longer-term outcomes beyond 3 months 

following PR. Although we did not perform a formal risk of bias or quality assessment, most of 

the included studies were likely low quality due to smaller sample sizes, short follow-up periods, 

and/or non-randomized study designs. The reported findings should, therefore, be interpreted 

with caution. Further, as patients may recover simply if given sufficient time, large high-quality 

randomized studies—evaluating comprehensive and long-term outcomes—are needed to better 

elucidate the effectiveness of PR for post-COVID patients. The pragmatic trial design, for 

instance, offers a practical approach to assessing the real-world effectiveness of an intervention 

and may be more feasible compared to a RCT in the context of post-COVID PR.  

We also found no to limited evidence evaluating the effectiveness of individual PR components, 

or to suggest whether a comprehensive PR programme was more or less effective when 

compared to exercise therapy (or any other PR component) alone. This highlights additional 

knowledge gaps in the field.  

Lastly, we identified 8 international guidance documents which broadly recommend PR for post-

COVID patients with persistent pulmonary symptoms or pulmonary impairment. Empirical 

evidence supporting these recommendations is limited and, as such, most recommendations are 

based on the consensus of expert opinions. There were no specific PR recommendations for post-

COVID patients with non-pulmonary conditions, apart from the suggestion to apply best clinical 

judgement. 

Limitations  

The rapid review methodology was selected primarily due to its efficiency. However, there are a 

few limitations to our approach worth noting. First, because the rapid review was designed and 
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conducted in parallel with another review focused solely on post-COVID pulmonary outcomes 

(see Methods), the search strategy may not have been robust enough to capture studies 

evaluating non-pulmonary outcomes (e.g., fatigue, anxiety, depression) after PR. The number of 

potential studies not captured, however, is likely small given the observed range of outcomes 

reported from included studies (Tables 3 and 5). Also, we only included peer-reviewed literature 

in English and published after July 1, 2020; potentially relevant studies that did not meet these 

criteria, including pre-print articles, were not included. Due to the observed heterogeneity across 

studies, pooled analyss and assessment for publication bias were not performed. Lastly, given 

that all of the studies were conducted in international settings, the generalizability of study 

findings to the Canadian PR context and healthcare systems is unclear.  

Practical Considerations  

Currently, across a number of Canadian jurisdictions, there is insufficient PR capacity to support 

patients with non-COVID pulmonary conditions. Many PR programs were also halted due to the 

COVID-19 pandemic and/or have reduced capacity due to the need to deliver PR virtually, 

leaving substantial wait lists for pulmonary patients to attend PR. As such, substantial resources 

are likely required to adapt and/or expand existing PR programmes to additionally support post-

COVID patients (Spruit 2020). This is an important consideration when developing 

recommendations and/or practical guidance for post-COVID PR. Furthermore, many COVID-19 

survivors experience persistent dyspnea and diminished exercise capacity, despite no substantial 

impairment in lung function in the post-COVID phase (Personal Communication: University of 

Alberta Department of Medicine Grand Rounds, Drs. M. Smith and G. Lam; February 12, 2021). 

Other multi-disciplinary rehabilitation or out-patient exercise programs may, therefore, be more 

appropriate and could alternatively be recommended for those with post-COVID conditions.    
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7 Appendices 

Appendix 1: Electronic Database Search Strategies for the Rapid Review  

Ovid MEDLINE(R) and In-Process, In-Data-Review & Other Non-Indexed Citations and Daily 

(Searched on May 30, 2021) 

1     COVID-19/ or SARS-CoV-2/ or Coronavirus/ or Betacoronavirus/ or Coronavirus Infections/ 

(88394) 

2     (covid or coronavirus* or corona viru* or coronavirinae* or covid2019 or covid19 or covid-19 or 

nCoV* or n-CoV* or novel CoV* or 2019-nCoV* or 2019nCoV or 19nCov or hCoV* or h-Cov* or 

2019-hCoV* or 2019hCoV* or 19 hCoV* or SARS-CoV-2 or SARSCoV2 or SARSCov-2 or SARS-

CoV-19 or SARSCoV19 or SARSCoV-19 or SARS-Cov-2019 or SARSCoV2019 or SARSCoV-2019 or 

"severe acute respiratory syndrome CoV 2" or "severe acute respiratory syndrome coronavirus 2").kw,tw. 

(126975) 

3     1 or 2 (132170) 

4     Long term Adverse Effects/ or exp Recurrence/ (189845) 

5     Patient Discharge/ or Aftercare/ or Long-Term Care/ or Convalescence/ or Subacute Care/ or 

Survivors/ (96204) 

6     ((longterm or long-term or longstanding or chronic* or persist* or prolong* or ongoing or recurr* or 

lasting or long-lasting or linger* or endur* or permanent* or continuous or continuing or continued or 

continual or residual* or delay* or post-viral or postviral* or postacute or post-acute or post-

hospitalisation or post-hospitalization or post-discharge* or post-infect* or discharge* or subacute or sub-

acute) adj3 (symptom* or complicat* or consequence* or outcome* or effect* or illness* or sequela* or 

syndrome or sign or signs or convalescence or prognosis or recover* or rehab* or aftercare or after care or 

follow-up or survivor*)).kw,tw. (625220) 

7     Follow-Up Studies/ or Longitudinal Studies/ (792506) 

8     (follow-up stud* or longitudinal stud*).kw,tw. (132426) 

9     or/4-8 (1586721) 

10     3 and 9 (5546) 

11     (longcovid* or long-covid* or longhaul* or long-haul* or long SARS-Cov-2 or postcovid* or post-

covid* or postcoronavirus or post-coronavirus).kw,tw. (2029) 

12     ((longterm or long-term or longstanding or chronic* or persist* or prolong* or ongoing or recurr* or 

lasting or long-lasting or linger* or endur* or permanent* or continuous or continuing or continued or 

continual or residual* or delay* or post-viral or postviral* or postacute or post-acute or post-

hospitalisation or post-hospitalization or post-discharge* or post-infect* or discharge* or subacute or sub-
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acute) adj5 (symptom* or complicat* or consequence* or outcome* or effect* or illness* or sequela* or 

syndrome or sign or signs or convalescence or prognosis or recover* or rehab* or aftercare or after care or 

follow-up or survivor*) adj10 (covid or coronavirus* or corona viru* or coronavirinae* or covid2019 or 

covid19 or covid-19 or nCoV* or n-CoV* or novel CoV* or 2019-nCoV* or 2019nCoV or 19nCov or 

hCoV* or h-Cov* or 2019-hCoV* or 2019hCoV* or 19 hCoV* or SARS-CoV-2 or SARSCoV2 or 

SARSCov-2 or SARS-CoV-19 or SARSCoV19 or SARSCoV-19 or SARS-Cov-2019 or SARSCoV2019 

or SARSCoV-2019 or "severe acute respiratory syndrome CoV 2" or "severe acute respiratory syndrome 

coronavirus 2")).kw,tw. (1733) 

13     or/10-12 (7730) 

14     limit 13 to english language (7517) 

15     (202007* or 202008* or 202009* or 202010* or 202011* or 202012* or 2021*).dt. (1194611) 

16     14 and 15 (5431) 

17     exp Pulmonary Fibrosis/ or exp Lung Diseases, Interstitial/ (77384) 

18     exp Lung Diseases, Obstructive/ (217859) 

19     exp Pulmonary Disease, Chronic Obstructive/ (58463) 

20     exp Cough/ (16777) 

21     exp Dyspnea/ (22524) 

22     exp Sputum/ (21944) 

23     exp Respiratory Sounds/ (13489) 

24     exp Tachypnea/ (373) 

25     exp Respiratory Insufficiency/ (64405) 

26     exp Hypoxia/ (81684) 

27     exp Pulmonary Embolism/ (40211) 

28     exp Pleural Effusion/ (20181) 

29     exp Pulmonary Edema/ (17404) 

30     exp Pulmonary Arterial Hypertension/ (842) 

31     exp Bronchiectasis/ (9471) 

32     exp Respiratory Distress Syndrome/ (36196) 

33     exp Cytokine Release Syndrome/ (1016) 
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34     exp Exercise Tolerance/ (13385) 

35     exp Hypertension, Pulmonary/ (37749) 

36     exp Exercise Therapy/ (54641) 

37     exp Resistance Training/ (9750) 

38     exp Breathing Exercises/ (3814) 

39     (ARDS or wheeze or stridor or "lung function" or "respiratory failure" or "pulmonary vascular 

dysfunction" or "acute pulmonary embolism" or "chronic pulmonary embolism" or "pulmonary vascular 

disease" or "organizing pneumonia" or "interstitial lung disease" or "airway disease" or "exercise 

capacity" or "exercise tolerance" or breathless* or "respiratory muscle training" or "pulmonary 

rehabilitation" or "strength training").tw,kw. (141187) 

40     or/17-39 (734599) 

41     16 and 40 (509) 

 

Embase (Searched on May 31, 2021) 

-------------------------------------------------------------------------------- 

1     COVID-19/ or SARS-CoV-2/ or coronavirinae/ or betacoronavirus/ or Coronavirus infection/ 
(28609) 
2     (covid or coronavirus* or corona viru* or coronavirinae* or covid2019 or covid19 or covid-19 or 
nCoV* or n-CoV* or novel CoV* or 2019-nCoV* or 2019nCoV or 19nCov or hCoV* or h-Cov* or 
2019-hCoV* or 2019hCoV* or 19 hCoV* or SARS-CoV-2 or SARSCoV2 or SARSCov-2 or SARS-
CoV-19 or SARSCoV19 or SARSCoV-19 or SARS-Cov-2019 or SARSCoV2019 or SARSCoV-2019 or 
"severe acute respiratory syndrome CoV 2" or "severe acute respiratory syndrome coronavirus 2").kw,tw. 

(147319) 
3     1 or 2 (149367) 
4     *adverse outcome/ or *recurrent disease/ or *relapse/ (48136) 
5     *hospital discharge/ or *aftercare/ or *long term care/ or *convalescence/ or *subacute care/ or 
*survivor/ (58671) 
6     ((longterm or long-term or longstanding or chronic* or persist* or prolong* or ongoing or recurr* or 
lasting or long-lasting or linger* or endur* or permanent* or continuous or continuing or continued or 
continual or residual* or delay* or post-viral or postviral* or postacute or post-acute or post-

hospitalisation or post-hospitalization or post-discharge* or post-infect* or discharge* or subacute or sub-
acute) adj3 (symptom* or complicat* or consequence* or outcome* or effect* or illness* or sequela* or 
syndrome or sign or signs or convalescence or prognosis or recover* or rehab* or aftercare or after care or 
follow-up or survivor*)).kw,tw. (923443) 
7     follow up/ or longitudinal study/ (1811243) 
8     (follow-up stud* or longitudinal stud*).kw,tw. (178422) 
9     or/4-8 (2605855) 

10     3 and 9 (11274) 
11     (longcovid* or long-covid* or longhaul* or long-haul* or long SARS-Cov-2 or postcovid* or post-
covid* or postcoronavirus or post-coronavirus).kw,tw. (2478) 
12     ((longterm or long-term or longstanding or chronic* or persist* or prolong* or ongoing or recurr* or 
lasting or long-lasting or linger* or endur* or permanent* or continuous or continuing or continued or 
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continual or residual* or delay* or post-viral or postviral* or postacute or post-acute or post-
hospitalisation or post-hospitalization or post-discharge* or post-infect* or discharge* or subacute or sub-
acute) adj5 (symptom* or complicat* or consequence* or outcome* or effect* or illness* or sequela* or 
syndrome or sign or signs or convalescence or prognosis or recover* or rehab* or aftercare or after care or 

follow-up or survivor*) adj10 (covid or coronavirus* or corona viru* or coronavirinae* or covid2019 or 
covid19 or covid-19 or nCoV* or n-CoV* or novel CoV* or 2019-nCoV* or 2019nCoV or 19nCov or 
hCoV* or h-Cov* or 2019-hCoV* or 2019hCoV* or 19 hCoV* or SARS-CoV-2 or SARSCoV2 or 
SARSCov-2 or SARS-CoV-19 or SARSCoV19 or SARSCoV-19 or SARS-Cov-2019 or SARSCoV2019 
or SARSCoV-2019 or "severe acute respiratory syndrome CoV 2" or "severe acute respiratory syndrome 
coronavirus 2")).kw,tw. (2177) 
13     or/10-12 (13810) 
14     limit 13 to (english language and dc=20200701-20211231) (11698) 

15     limit 14 to exclude medline journals (2204) 
16     COVID-19/ or SARS-CoV-2/ or coronavirinae/ or betacoronavirus/ or Coronavirus infection/ 
(28609) 
17     (covid or coronavirus* or corona viru* or coronavirinae* or covid2019 or covid19 or covid-19 or 
nCoV* or n-CoV* or novel CoV* or 2019-nCoV* or 2019nCoV or 19nCov or hCoV* or h-Cov* or 
2019-hCoV* or 2019hCoV* or 19 hCoV* or SARS-CoV-2 or SARSCoV2 or SARSCov-2 or SARS-
CoV-19 or SARSCoV19 or SARSCoV-19 or SARS-Cov-2019 or SARSCoV2019 or SARSCoV-2019 or 

"severe acute respiratory syndrome CoV 2" or "severe acute respiratory syndrome coronavirus 2").kw,tw. 
(147319) 
18     16 or 17 (149367) 
19     *adverse outcome/ or *recurrent disease/ or *relapse/ (48136) 
20     *hospital discharge/ or *aftercare/ or *long term care/ or *convalescence/ or *subacute care/ or 
*survivor/ (58671) 
21     ((longterm or long-term or longstanding or chronic* or persist* or prolong* or ongoing or recurr* or 

lasting or long-lasting or linger* or endur* or permanent* or continuous or continuing or continued or 
continual or residual* or delay* or post-viral or postviral* or postacute or post-acute or post-
hospitalisation or post-hospitalization or post-discharge* or post-infect* or discharge* or subacute or sub-
acute) adj3 (symptom* or complicat* or consequence* or outcome* or effect* or illness* or sequela* or 
syndrome or sign or signs or convalescence or prognosis or recover* or rehab* or aftercare or after care or 
follow-up or survivor*)).kw,tw. (923443) 
22     follow up/ or longitudinal study/ (1811243) 
23     (follow-up stud* or longitudinal stud*).kw,tw. (178422) 

24     or/19-23 (2605855) 
25     18 and 24 (11274) 
26     (longcovid* or long-covid* or longhaul* or long-haul* or long SARS-Cov-2 or postcovid* or post-
covid* or postcoronavirus or post-coronavirus).kw,tw. (2478) 
27     ((longterm or long-term or longstanding or chronic* or persist* or prolong* or ongoing or recurr* or 
lasting or long-lasting or linger* or endur* or permanent* or continuous or continuing or continued or 
continual or residual* or delay* or post-viral or postviral* or postacute or post-acute or post-

hospitalisation or post-hospitalization or post-discharge* or post-infect* or discharge* or subacute or sub-
acute) adj5 (symptom* or complicat* or consequence* or outcome* or effect* or illness* or sequela* or 
syndrome or sign or signs or convalescence or prognosis or recover* or rehab* or aftercare or after care or 
follow-up or survivor*) adj10 (covid or coronavirus* or corona viru* or coronavirinae* or covid2019 or 
covid19 or covid-19 or nCoV* or n-CoV* or novel CoV* or 2019-nCoV* or 2019nCoV or 19nCov or 
hCoV* or h-Cov* or 2019-hCoV* or 2019hCoV* or 19 hCoV* or SARS-CoV-2 or SARSCoV2 or 
SARSCov-2 or SARS-CoV-19 or SARSCoV19 or SARSCoV-19 or SARS-Cov-2019 or SARSCoV2019 

or SARSCoV-2019 or "severe acute respiratory syndrome CoV 2" or "severe acute respiratory syndrome 
coronavirus 2")).kw,tw. (2177) 
28     or/25-27 (13810) 
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29     limit 28 to (english language and dc=20201101-20211231) (8921) 
30     limit 29 to exclude medline journals (1707) 
31     exp lung fibrosis/ (75162) 
32     exp interstitial lung disease/ (85163) 

33     exp chronic obstructive lung disease/ (143581) 
34     exp coughing/ (134611) 
35     exp dyspnea/ (189487) 
36     exp sputum/ (24872) 
37     exp wheezing/ (29051) 
38     exp tachypnea/ (17785) 
39     exp respiratory failure/ (106493) 
40     exp hypoxia/ (129243) 

41     exp lung embolism/ (98768) 
42     exp lung edema/ (43601) 
43     exp pleura effusion/ (64285) 
44     exp pulmonary hypertension/ (96969) 
45     exp bronchiectasis/ (21788) 
46     exp respiratory distress syndrome/ (82691) 
47     exp cytokine release syndrome/ (4195) 

48     exp exercise tolerance/ (17931) 
49     exp kinesiotherapy/ (84024) 
50     exp resistance training/ (20795) 
51     exp breathing exercise/ (8075) 
52     (ARDS or wheeze or stridor or "lung function" or "respiratory failure" or "pulmonary vascular 
dysfunction" or "acute pulmonary embolism" or "chronic pulmonary embolism" or "pulmonary vascular 
disease" or "organizing pneumonia" or "interstitial lung disease" or "airway disease" or "exercise 

capacity" or "exercise tolerance" or breathless* or "respiratory muscle training" or "pulmonary 
rehabilitation" or "strength training").tw,kw. (240090) 
53     or/31-52 (1215004) 
54     30 and 53 (573) 
 

PubMed (Searched on May 31, 2021) 

Search  Query Results 

#9 Search: #5 AND #8 Filters: English, from 2020/7/1 - 2021/12/31 729 

#8 Search: #6 OR #7 Filters: English, from 2020/7/1 - 2021/12/31 68401 

#7 Search: (Pulmonary Fibrosis/ or Lung Diseases, Interstitial/ or Lung 

Diseases, Obstructive/ or Pulmonary Disease, Chronic Obstructive/ or 

Cough/ or Dyspnea/ or Sputum/ or Respiratory Sounds/ or Tachypnea/ or 

Respiratory Insufficiency/ or Hypoxia/ or Pulmonary Embolism/ or Pleural 

Effusion/ or Pulmonary Edema/ or Pulmonary Arterial Hypertension/ or 

Bronchiectasis/ or Respiratory Distress Syndrome/ or Cytokine Release 

Syndrome/ or Hypertension, Pulmonary/ or Respiratory Therapy/ or 

63921 
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Search  Query Results 

Exercise Tolerance/ or Exercise Therapy/ or Resistance Training/ or 

Breathing Exercises) Filters: English, from 2020/7/1 - 2021/12/31 

#6 Search: (ARDS or wheeze or stridor or "lung function" or "respiratory 

failure" or "pulmonary vascular dysfunction" or "acute pulmonary 

embolism" or "chronic pulmonary embolism" or "pulmonary vascular 

disease" or "organizing pneumonia" or "interstitial lung disease" or 

"airway disease" or "exercise capacity" or "exercise tolerance" or 

breathless* or "respiratory muscle training" or "pulmonary 

rehabilitation" or "strength training") Filters: English, from 2020/7/1 - 

2021/12/31 

17108 

#5 Search: #4 OR #3 4048 

#4 Search: ("longcovid*"[tiab] OR "long covid*"[tiab] OR "longhaul*"[tiab] 

OR "long haul*"[tiab] OR "long sars cov 2"[tiab] OR "postcovid*"[tiab] 

OR "post covid*"[tiab] OR "postcoronavirus"[tiab] OR "post-

coronavirus"[tiab] OR "postacute covid*"[tiab] OR "post-acute 

covid*"[tiab]) 

2445 

#3 Search: #1 and #2 1695 

#2 Search: Long term Adverse Effects/ or Recurrence/ Patient Discharge/ or 

Aftercare/ Convalescence/ or Subacute Care/ or Survivors/ 

248805 

#1 Search: COVID-19/ or SARS-CoV-2/ or Coronavirus/ or Betacoronavirus/ 

or Coronavirus Infections 

157692 
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Appendix 2: List of Grey Literature Sources Searched 

1. Alberta Health Services - Rapid Review: Chronic Symptoms of COVID-19  

2. American Academy of Physical Medicine and Rehabilitation. Long COVID Alliance. A 

Comprehensive Guide for COVID-19 Longhaulers and Physicians: The PASC Master 

Document [Internet]. Available from: 

https://docs.google.com/document/d/1VfENjAiOBKryT-

dIOFyU8CyEAAKVR5xk9WyvlZF-u4M/edit   

3. BC Provincial Health Services Authority - Provincial Post-COVID-19 Recovery Pathway 

4. Belgian Health Care Knowledge Centre - Epidemiology of Long COVID: A Pragmatic 

Review of the Literature 

5. CDC - Post-COVID Conditions: Information for Healthcare Providers 

6. Dynamed. Post-acute COVID-19 Syndrome (PACS). https://www-dynamed-

com.ahs.idm.oclc.org/condition/covid-19-novel-coronavirus#TOPIC_EQC_FQS_V4B  

7. Michelle Kho (McMaster University) - Understanding the COVID-19 patient: Acute care 

to long term recovery 

8. Nandita Gupta MD, Jordan Anderson DO, Schmligen J, Jared Austin MD, Elizabeth 

Eckstrom MD, Emery Lin MD, et al. Clinical Guidelines: Long COVID-19. Available 

from: https://www.ohsu.edu/sites/default/files/2021-04/Long-COVID-19-Clinical-

Guidelines-English-April-21-2021.pdf 

9. National Institute for Health Research. Living with Covid19 – Second review [Internet]. 

2021. Available from: https://evidence.nihr.ac.uk/wp-

content/uploads/2021/03/NIHR_COVID_REPORT_FINAL-150321-1_1_.pdf  

10. NICE - COVID-19 rapid guideline: Managing the long-term effects of COVID-19 

11. Norwegian Institute of Public Health - COVID-19: Long-term effects of COVID-19 - A 

rapid review  

12. NHS - National guidance for post-COVID syndrome assessment clinics 

13. NIHR - Living with COVID-19 

14. Office for National Statistics (UK) - Prevalence of ongoing symptoms following 

coronavirus (COVID-19) infection in the UK: 1 April 2021 

15. Public Health Ontario - Persistent Symptoms and Post-Acute COVID-19 in Adults - 

What we know so far 

16. Public Health Ontario - Pediatric Post-acute COVID-19 and Multisystem Inflammatory 

Syndrome in Children (MIS-C) - What we know so far 

https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-chronic-symptoms-of-covid-rapid-review.pdf
https://docs.google.com/document/d/1VfENjAiOBKryT-dIOFyU8CyEAAKVR5xk9WyvlZF-u4M/edit
https://docs.google.com/document/d/1VfENjAiOBKryT-dIOFyU8CyEAAKVR5xk9WyvlZF-u4M/edit
http://www.phsa.ca/health-info-site/Documents/post_covid-19_Provincial_Recovery_Pathway.pdf
https://kce.fgov.be/sites/default/files/atoms/files/2020-04HSR_LongCOVID_COVID%20Contributions_01022021.pdf
https://kce.fgov.be/sites/default/files/atoms/files/2020-04HSR_LongCOVID_COVID%20Contributions_01022021.pdf
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-conditions.html
https://www-dynamed-com.ahs.idm.oclc.org/condition/covid-19-novel-coronavirus#TOPIC_EQC_FQS_V4B
https://www-dynamed-com.ahs.idm.oclc.org/condition/covid-19-novel-coronavirus#TOPIC_EQC_FQS_V4B
http://rehabcarealliance.ca/uploads/File/COVID-19/Understanding_the_COVID-19_Patient.pdf
http://rehabcarealliance.ca/uploads/File/COVID-19/Understanding_the_COVID-19_Patient.pdf
https://www.ohsu.edu/sites/default/files/2021-04/Long-COVID-19-Clinical-Guidelines-English-April-21-2021.pdf
https://www.ohsu.edu/sites/default/files/2021-04/Long-COVID-19-Clinical-Guidelines-English-April-21-2021.pdf
https://evidence.nihr.ac.uk/wp-content/uploads/2021/03/NIHR_COVID_REPORT_FINAL-150321-1_1_.pdf
https://evidence.nihr.ac.uk/wp-content/uploads/2021/03/NIHR_COVID_REPORT_FINAL-150321-1_1_.pdf
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-66142028400325
https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2021/covid-19-long-term-effects-of-covid-19-report-2021.pdf
https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2021/covid-19-long-term-effects-of-covid-19-report-2021.pdf
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/11/C1248-national-guidance-post-covid-syndrome-assessment-clinics-v2.pdf
https://evidence.nihr.ac.uk/themedreview/living-with-covid19/?_ga=2.163410748.1814251402.1622230392-257827328.1622230392
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/1april2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/1april2021
https://www.publichealthontario.ca/-/media/documents/ncov/covid-wwksf/2020/07/what-we-know-covid-19-long-term-sequelae.pdf
https://www.publichealthontario.ca/-/media/documents/ncov/covid-wwksf/2020/07/what-we-know-covid-19-long-term-sequelae.pdf
https://www.publichealthontario.ca/-/media/documents/ncov/covid-wwksf/2021/05/wwksf-children-long-term-sequelae.pdf?la=en
https://www.publichealthontario.ca/-/media/documents/ncov/covid-wwksf/2021/05/wwksf-children-long-term-sequelae.pdf?la=en
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17. Rehab Care Alliance - Long-COVID Rehab (listing of various resources and articles) 

18. Saskatchewan Health Authority - What is the post acute covid syndrome and its 

implications in terms of health services?  

19. Saskatchewan Health Authority. Long COVID: What does it mean for the healthcare 

system and programs to deal with it? [Internet]. Available from: 

https://covid19evidencereviews.saskhealthauthority.ca/en/permalink/coviddoc282  

20. SIGN - SIGN161 - Managing the long-term effects of COVID-19 (Same as NICE 

guideline?) 

21. University of Edinburgh/Usher Institute/UNCOVER - Summary: What is the prevalence 

of the post COVID-19 syndrome (defined as having signs and symptoms 12 weeks post 

the acute phase of infection)? 

22. UpToDate. COVID-19: Evaluation and management of adults following acute viral 

illness. Available from: https://www.uptodate.com/contents/covid-19-evaluation-and-

management-of-adults-following-acute-viral-illness  

23. WHO - Expanding our understand of post COVID-19 condition: Report of a WHO 

Webinar - 9 February 2021 

24. WHO - In the wake of the pandemic: Preparing for Long COVID 

25. WHO - Update on Clinical long-term effects of COVID-19. March 12, 2021 

26. WHO - https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2021-1  

27. SPOR/COVID end - Microsoft Word - EvidenceReportv7.docx (sporevidencealliance.ca) 

28. British Thoracic Society - 

https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwi

U2IDVi_DxAhWBvZ4KHepfARkQFjAAegQIBRAD&url=https%3A%2F%2Fwww.brit

-thoracic.org.uk%2Fdocument-library%2Fquality-improvement%2Fcovid-

19%2Fpulmonary-rehabilitation-for-covid-19-

patients%2F&usg=AOvVaw3QgzYQu0o1B8q43Gd92MRR  

29. National health service - https://enderley.nhs.uk/wp-content/uploads/2020/04/Covid-

booklet-post-discharge-hospital-FINAL.pdf  

 

 

http://rehabcarealliance.ca/long-covid-rehab
https://covid19evidencereviews.saskhealthauthority.ca/en/viewer?file=%2fmedia%2fCOVID%2fEOC091601%20RR.pdf#phrase=false&pagemode=bookmarks
https://covid19evidencereviews.saskhealthauthority.ca/en/viewer?file=%2fmedia%2fCOVID%2fEOC091601%20RR.pdf#phrase=false&pagemode=bookmarks
https://covid19evidencereviews.saskhealthauthority.ca/en/permalink/coviddoc282
https://www.sign.ac.uk/media/1833/sign161-long-term-effects-of-covid19-11.pdf
https://www.ed.ac.uk/files/atoms/files/uncover_028-01_summary_prevalence_of_post_covid-19_syndrome_2april.pdf
https://www.ed.ac.uk/files/atoms/files/uncover_028-01_summary_prevalence_of_post_covid-19_syndrome_2april.pdf
https://www.ed.ac.uk/files/atoms/files/uncover_028-01_summary_prevalence_of_post_covid-19_syndrome_2april.pdf
https://www.uptodate.com/contents/covid-19-evaluation-and-management-of-adults-following-acute-viral-illness
https://www.uptodate.com/contents/covid-19-evaluation-and-management-of-adults-following-acute-viral-illness
https://www.who.int/publications/i/item/9789240025035
https://www.who.int/publications/i/item/9789240025035
https://apps.who.int/iris/bitstream/handle/10665/339629/Policy-brief-39-1997-8073-eng.pdf
https://www.who.int/docs/default-source/coronaviruse/risk-comms-updates/update54_clinical_long_term_effects.pdf?sfvrsn=3e63eee5_8
https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2021-1
https://sporevidencealliance.ca/wp-content/uploads/2021/06/Care-Models-for-Long-COVID_Full-Report_2021.06.18.pdf
https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiU2IDVi_DxAhWBvZ4KHepfARkQFjAAegQIBRAD&url=https%3A%2F%2Fwww.brit-thoracic.org.uk%2Fdocument-library%2Fquality-improvement%2Fcovid-19%2Fpulmonary-rehabilitation-for-covid-19-patients%2F&usg=AOvVaw3QgzYQu0o1B8q43Gd92MRR
https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiU2IDVi_DxAhWBvZ4KHepfARkQFjAAegQIBRAD&url=https%3A%2F%2Fwww.brit-thoracic.org.uk%2Fdocument-library%2Fquality-improvement%2Fcovid-19%2Fpulmonary-rehabilitation-for-covid-19-patients%2F&usg=AOvVaw3QgzYQu0o1B8q43Gd92MRR
https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiU2IDVi_DxAhWBvZ4KHepfARkQFjAAegQIBRAD&url=https%3A%2F%2Fwww.brit-thoracic.org.uk%2Fdocument-library%2Fquality-improvement%2Fcovid-19%2Fpulmonary-rehabilitation-for-covid-19-patients%2F&usg=AOvVaw3QgzYQu0o1B8q43Gd92MRR
https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiU2IDVi_DxAhWBvZ4KHepfARkQFjAAegQIBRAD&url=https%3A%2F%2Fwww.brit-thoracic.org.uk%2Fdocument-library%2Fquality-improvement%2Fcovid-19%2Fpulmonary-rehabilitation-for-covid-19-patients%2F&usg=AOvVaw3QgzYQu0o1B8q43Gd92MRR
https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiU2IDVi_DxAhWBvZ4KHepfARkQFjAAegQIBRAD&url=https%3A%2F%2Fwww.brit-thoracic.org.uk%2Fdocument-library%2Fquality-improvement%2Fcovid-19%2Fpulmonary-rehabilitation-for-covid-19-patients%2F&usg=AOvVaw3QgzYQu0o1B8q43Gd92MRR
https://enderley.nhs.uk/wp-content/uploads/2020/04/Covid-booklet-post-discharge-hospital-FINAL.pdf
https://enderley.nhs.uk/wp-content/uploads/2020/04/Covid-booklet-post-discharge-hospital-FINAL.pdf

