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Version 1.0 (October 2021) 

This position statement aims to provide rapid guidance for pulmonary rehabilitation in adults 

with COVID-19 illness.  These recommendations are based on the consensus of the authors, who 

are members of the Canadian Thoracic Society (CTS) Chronic Obstructive Lung Disease, 

Interstitial Lung Disease, Pulmonary Vascular Disease and Canadian Respiratory Health 

Professionals  Assemblies.  Changes in our understanding of COVID-19 and the course of the 

pandemic may affect the guidance in this statement.  We plan to update this guidance as new 

information becomes available and recommend periodically checking the Canadian Thoracic 

Society website for updates. 

 

Background 

Since the beginning of the COVID-19 pandemic, there have been more than 229 million cases 

and 4.7 million deaths worldwide with over 1.5 million cases and 27,000 deaths in Canada.1  

Most people with COVID-19 experience mild to moderate illness; however, 10-15% will 

develop severe illness and 5% will become critically ill.2  In addition, although the typical time 

course of recovery for COVID-19 is 2 to 6 weeks, there is increasing recognition that for many 
patients, symptoms persist for several months after the acute infection, irrespective of the 

severity of the initial illness.2  Given that many patients with COVID-19 experience lung injury 

and chronic respiratory symptoms, pulmonary rehabilitation has an important role to play in 

patient recovery after COVID-19.  The World Health Organization and other bodies have 

https://cts-sct.ca/covid-19/
https://cts-sct.ca/covid-19/
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recommended the provision of rehabilitation, including pulmonary rehabilitation, for individuals 

living with the long-term effects of COVID-19.3  The purpose of this statement is to summarize 

the position of the Canadian Thoracic Society (CTS) on rehabilitation in patients with persistent 

symptoms after SARS-CoV-2 infection, with a focus on implications for pulmonary 

rehabilitation - including defining what is meant by post-COVID conditions, selection of patients 

for pulmonary rehabilitation, rehabilitation delivery and safety considerations, and resource 

concerns for existing pulmonary rehabilitation programs. 

 

Long-term effects of COVID-19 

The term “post-COVID condition” has been adopted by many major organizations to represent 

the wide range of health impacts that can persist beyond a month after severe, mildly 

symptomatic or asymptomatic acute SARS-CoV-2 infection.4 This is often referred to as “long 

COVID” or “Post-Acute Sequelae of SARS-CoV-2 infection” (PASC). Common types of post-

COVID conditions2,4 include:   

 

1) Persisting symptoms such as fatigue, dyspnea, and brain fog that can occur after varying 

degrees of acute illness;  

2) Multiorgan effects of COVID-19 – an array of health effects documented in various body 

systems (e.g., pulmonary fibrosis, myocarditis) as well as multisystem inflammatory 

syndrome and autoimmune disease;  

3) Effects of COVID-19 treatment or hospitalization – well documented long-term effects 

after critical illness, including post-intensive care syndrome and post-traumatic stress 

disorder.  

 

A growing number of studies have documented persistent symptoms in both hospitalized and 

non-hospitalized populations.5-7  The proportion of patients with one or more persisting 

symptoms varies from 68%6 to as high as 96%,8 and a recent study has reported ongoing 

symptoms up to 7 months after acute illness.9  Although fatigue and dyspnea are among the most 

commonly reported lingering symptoms experienced by patients post-COVID, a recent 

systematic review has identified more than 50 long-term effects including headache and attention 

issues, mental health concerns, autonomic dysfunction, and sleep problems.10  Few studies have 

examined physical functioning using standardized instruments; however, there is emerging 

evidence to suggest severe limitations in performance-based measures of physical function 

among patients with COVID-19 following discharge from acute care.11  In a large UK study of 

over 670,000 patients with self-reported long COVID, 62% of patients reported at least some 

limitation in their day-to-day life activities at 12 weeks, with 18% reporting their activities were 

substantially impacted.12  Taken together, these data on long-term effects of COVID-19 may 

support the need for multidisciplinary rehabilitation for a substantial proportion of patients.  

 

Rehabilitation for COVID-19 – early considerations 

Rehabilitation for COVID-19 should occur along the continuum of clinical care.  Hospitalized 

patients should receive rehabilitation at the bedside (ICU and/or ward) including interventions to 

relieve respiratory distress and early mobilization activities such as sitting out of bed, sit to stand 

exercises, standing, and walking with support as able.3,13  It is important to note that early 

aerobic exercises may not be well tolerated and could result in post-exertional malaise and rapid 

desaturation in hospitalized COVID-19 patients;14-16 therefore, rehabilitation professionals are 
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encouraged to avoid pushing patients through fatigue, to keep activity within manageable 

amounts, monitor oxygen saturation and other vital signs, and to use energy conservation 

techniques before and after activities early during hospitalization.14 Cognitive impairment, 

intubation complications resulting in voice and speech disorders (exacerbated by the sound 

muffling effect of masks), and swallowing difficulties, should prompt consideration of 

augmented communication and swallowing strategies and referral to a speech language 

pathologist.3  In the first 6-8 weeks after hospital discharge, patients should be encouraged to 

resume regular daily activities gradually, based on symptoms and tolerance. Resumption of low-

intensity physical activity at home should be done conservatively, especially if a formal 

assessment of exertional desaturation was not conducted.13  

 

Patient selection for rehabilitation programs and indications for pulmonary rehabilitation 

International guidelines have recommended an assessment 6-8 weeks after acute COVID-19 

illness to identify potential unmet rehabilitation needs.13,15  While patients who required hospital 

admission during their acute illness are more likely to have functional limitations (i.e., difficulty 

in performing daily activities) and ongoing rehabilitation needs, patients whose initial disease 

was mild may still develop such limitations and persistent, sometimes debilitating symptoms.10,17   

 

We therefore suggest that all patients with COVID-19 be assessed for persistent or new 

symptoms and functional limitations 6-8 weeks after their acute infection.  Although all 

patients with persistent symptoms and functional limitations) can benefit from rehabilitation, the 

need for pulmonary rehabilitation specifically should be based on several indicators.  Below we 

provide a summary of characteristics which can be used to identify patients most likely to benefit 

from a comprehensive pulmonary rehabilitation program after COVID-19.  Patients with 

ongoing symptoms and functional limitations post COVID-19 who do not fit these criteria may 

still be considered for other forms of rehabilitation (e.g., cardiac or geriatric), depending on local 

availability and clinical presentation.   

 

In the absence of robust evidence to guide current practice, we suggest that patients with the 

following features be considered for referral to a comprehensive pulmonary rehabilitation 

program: 

 

New or ongoing respiratory symptoms (dyspnea and/or cough and/or exercise intolerance) and functional 

limitations (difficulty in performing daily activities) after resolution of acute COVID-19* 
 
AND 

 

New or ongoing requirement for supplemental oxygen after resolution of acute COVID-19* 
 
OR 

 
AT LEAST ONE OF:  

• Persistent radiographic pulmonary abnormality (i.e., Chest X-ray and/or CT chest demonstrating 
new/persistent reticular changes and/or fibrosis after resolution of acute COVID-19)*  

or 

• Pulmonary Function Test results demonstrating new/persistent reduction in lung volumes, airflow 

limitation, and/or reduction in diffusing capacity after resolution of acute COVID-19* 
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* in patients pre-existing chronic lung disease (e.g., asthma, COPD, bronchiectasis, interstitial 

lung disease, etc.), changes must be new/worse than baseline to meet criteria 

Pulmonary rehabilitation provision considerations in post-COVID patients 

The principles of pulmonary rehabilitation can be adapted to meet the needs of patients who had 

COVID-19 and complain of cough, dyspnea, and/or reduced exercise capacity and functional 

limitations.3,15  Evidence on the effectiveness of pulmonary rehabilitation for patients with 

COVID-19 is limited; however, data from mostly small uncontrolled studies suggests that 

patients who were previously hospitalized for COVID-19 experience improvements in exercise 

capacity, pulmonary function, and health-related quality of life following a course of pulmonary 

rehabilitation.18  Studies in non-hospitalized patients are still lacking; nonetheless, patients who 

meet the criteria recommended above are likely to derive similar benefits from a comprehensive 

pulmonary rehabilitation program.  Recommendations for adapting pulmonary rehabilitation for 

patients with post COVID-19 conditions include beginning at lower intensities for aerobic 

exercise,19 conservative progression and monitoring of symptoms to prevent post-exertional 

malaise,3,20 gradual introduction of strengthening exercises, and modifying education modules to 

consider the specific challenges related to COVID-19.15  Notably, patients with prior COVID-19 

may experience considerable activity-induced mental and cognitive fatigue, sleep and mood 

disturbances, persistent cognitive problems, and difficulty with return to work.  Input from 

occupational therapy and psychology should be sought, as necessary.  In addition, as COVID-19 

disproportionally impacts marginalized groups, for maximal uptake and adherence, pulmonary 

rehabilitation should be targeted and individualized to ensure that these groups are given the 

opportunity to participate (e.g., accessible language, access to transportation, and virtual 

rehab).15   

 

Recommended outcome assessments 

For patients who were critically ill with COVID-19, the ERS/ATS task force recommends the 

use of the core outcome measurement set for acute respiratory failure survivors, which includes 

an assessment of health-related quality of life, mental health, pain, cognition, physical function, 

muscle and/or nerve function, and pulmonary function.21,22  These domains should be assessed 

for all outpatients beginning a modified pulmonary rehabilitation program.23  

Examples of assessment tools:  

• Dyspnea (e.g., UCSD SOBQ) 

• Exercise capacity (e.g., 6MWT, 1-min sit-to-stand test) 

• Physical function (e.g., short physical performance battery (SPPB)) 

• Health-related quality of life (e.g., EQ-5D-5L) 

• Mental health (e.g., Impact of Event Scale) 

• Fatigue (e.g., VAS scale) 

• Return to work items as applicable  

 

Safety precautions 

The following safety precautions should be considered in the context of rehabilitation for 

COVID-19: 

• The possibility of myocarditis should be considered and investigated in patients with 

COVID-19 who had acute heart failure and/or a coronary syndrome, particularly in the 

absence of pre-existing cardiovascular disease or cardiovascular risk factors.15  In such 

cases, rehabilitation should be postponed until approved by a cardiologist.  Patients with 
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new or worsening symptoms of heart disease post-COVID should also have a cardiologist 

assessment to rule out myocarditis prior to beginning rehabilitation. 

• For patients with acute deep vein thrombosis and/or pulmonary embolism during the 

acute COVID illness and are on anticoagulation, rehabilitation can be considered in the  

absence of bleeding or other complications.  Early mobilization activities are safe during 

the acute presentation of such events, and supervised exercise training can begin after a 

period of therapeutic anticoagulation (given the absence of clear evidence, this time 

period should be based on the clinician’s judgement) .15 

• Other precautions: Exercise-induced desaturation and pre-existing health issues should 

be considered.15  Use of a risk stratification/checklist to identify general contraindications 

to exercise is also recommended (examples:  American College of Sports Medicine risk 

stratification flowchart, The Physical Activity Readiness Questionnaire (PAR-Q+)).  

 
When patients present with severe impairment in non-respiratory body systems, other types of 

rehabilitation should be considered (e.g., cardiac rehabilitation, neurological or stroke 

rehabilitation).15,19  Patients from nursing homes, those with severe frailty, active cancer, and 

patients with palliative care needs may also be better managed using alternative pathways.15,19 

 
Resource implications for existing pulmonary rehabilitation programs 

The COVID-19 pandemic placed tremendous strain on the healthcare system and has required an 

unprecedented redeployment of resources to manage severely and critically ill patients in 

hospitals.  Looking ahead, a major investment in rehabilitation services will be required to 

support the needs of patients with post-COVID conditions.  As outlined in this statement, 

pulmonary rehabilitation will be an important part of recovery for many patients (i.e., respiratory 

symptoms with lung function impairment; pre-existing lung disease) however, access remains a 

concern.  In 2015, the available pulmonary rehabilitation capacity in Canada was sufficient for 

only 0.4% of Canadians with COPD who could benefit from it.24  Pandemic-related delays, 

shutdowns, and redeployment of personnel have all impacted the ability of existing programs to 

deliver pulmonary rehabilitation to individuals with chronic lung disease.  At the same time, 

lockdowns and public health restrictions have negatively impacted patients with chronic lung 

disease,25 which could lead to an even greater demand for pulmonary rehabilitation in the future.  

Given the pre-existing shortfall in pulmonary rehabilitation it will be vitally important for 

programs to be allocated additional resources and support if they are to be able to play a role in 

the delivery of services to post-COVID patients in addition to continuing supporting patients 

with non COVID-related chronic lung disease.  Simply shifting existing limited pulmonary 

rehabilitation resources to support post-COVID patients will be insufficient to meet the needs of 

both those who live with lung disease and those who now suffer the consequences of COVID-19. 

 

One bright spot for pulmonary rehabilitation during the COVID-19 pandemic has been the 

expanded and accelerated rollout of virtual programs.  Pulmonary rehabilitation can be safely 

and effectively delivered virtually,26,27 but uptake of virtual pulmonary rehabilitation at the 

program level was inconsistent prior to the COVID-19 pandemic.  The expansion of virtual 

programs during the pandemic has been endorsed by the CTS in our statement on delivering 

pulmonary rehabilitation during the COVID-19 pandemic, which includes resources for 

programs looking to initiate or expand a virtual program.28  This expansion represents an 

opportunity to improve access to pulmonary rehabilitation for both traditional chronic lung 
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disease patients and for patients with post COVID-19 conditions, and we encourage programs 

that have temporarily implemented virtual pulmonary rehabilitation during the pandemic to 

continue with such approaches long-term (where feasible), and to consider formal evaluation of 

their effectiveness in COVID-19. 

 

Useful Links: 

➢ University Health Network, Toronto Rehabilitation Institute Telerehab Toolkit: https://kite-

uhn.com/tools/tr-telerehab-toolkit 

➢ University of Plymouth Telerehab Toolkit:  https://www.plymouth.ac.uk/research/telerehab. 

➢ CTS Guidelines and COVID-19 resources:  https://www.cts-sct/guideline-library/ 

 
Acknowledgments: 

The lead authors would like to recognize and thank CTS staff (Anne Van Dam) and CTS CRGC 

Executive member (Dr. Samir Gupta) for their input and guidance.   

 

References 
 

1. World Health Organization. WHO Coronavirus (COVID-19) Dashboard. Website:  

https://covid19.who.int/. Accessed on July 29, 2021. 

2. World Health Organization. Update 54 - Clinical long-term effects of COVID-19. Website:  

https://www.who.int/publications/m/item/update-54-clinical-long-term-effects-of-covid-19. 

Accessed on July 29, 2021. 

3. World Health Organization. Therapeutics and COVID-19: living guideline. Website: 

https://www.who.int/publications/i/item/WHO-2019-nCoV-therapeutics-2021.2. Accessed on 

July 29, 2021. 

4. Centers for Disease Control and Prevention. Post-COVID Conditions: Information for Healthcare 

Providers. Website:  https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-

conditions.html. Accessed on July 29, 2021. 
5. Carfì A, Bernabei R, Landi F. Persistent Symptoms in Patients After Acute COVID-19. Jama. 

2020;324(6):603-605. https://dx.doi.org/10.1001/jama.2020.12603. 

6. Ghosn L, Chaimani A, Evrenoglou T, et al. Interleukin-6 blocking agents for treating COVID-19: 

a living systematic review. Cochrane Database Syst Rev. 2021;3:Cd013881. 

https://doi.org/10.1002/14651858.CD013881. 

7. Huang C, Huang L, Wang Y, et al. 6-month consequences of COVID-19 in patients discharged 

from hospital: a cohort study. Lancet. 2021;397(10270):220-232. https://doi.org/10.1016/S0140-

6736(20)32656-8. 

8. Docherty AB, Harrison EM, Green CA, et al. Features of 16,749 hospitalised UK patients with 

COVID-19 using the ISARIC WHO Clinical Characterisation Protocol. medRxiv. 

2020.04.23.20076042. https://doi.org/10.1101/2020.04.23.20076042. 

9. Augustin M, Schommers P, Stecher M, et al. Post-COVID syndrome in non-hospitalised patients 

with COVID-19: a longitudinal prospective cohort study. The Lancet Regional Health – Europe. 

2021;6. https://doi.org/10.1016/j.lanepe.2021.100122. 

10. Lopez-Leon S, Wegman-Ostrosky T, Perelman C, et al. More than 50 Long-term effects of 

COVID-19: a systematic review and meta-analysis. medRxiv. 2021. 

https://doi.org/10.1101/2021.01.27.21250617. 

11. Belli S, Balbi B, Prince I, et al. Low physical functioning and impaired performance of activities 

of daily life in COVID-19 patients who survived the hospitalisation. European Respiratory 

Journal. 2020:2002096. https://dx.doi.org 10.1183/13993003.02096-2020. 

https://kite-uhn.com/tools/tr-telerehab-toolkit
https://kite-uhn.com/tools/tr-telerehab-toolkit
https://www.plymouth.ac.uk/research/telerehab
https://covid19.who.int/
https://www.who.int/publications/m/item/update-54-clinical-long-term-effects-of-covid-19
https://www.who.int/publications/i/item/WHO-2019-nCoV-therapeutics-2021.2
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-conditions.html
https://dx.doi.org/10.1001%2Fjama.2020.12603
https://doi.org/10.1002/14651858.CD013881
https://doi.org/10.1016/S0140-6736(20)32656-8
https://doi.org/10.1016/S0140-6736(20)32656-8
https://doi.org/10.1016/j.lanepe.2021.100122
https://dx.doi.org/10.1183%2F13993003.02096-2020


 

7 
 

12. Office for National Statistics.  Government of the United Kingdom. Prevalence of ongoing 

symptoms following coronavirus (COVID-19) infection in the UK: 5 August 2021. Website: 

https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddisea

ses/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/5augus

t2021 Accessed on August 9, 2021. 

13. Spruit MA, Holland AE, Singh SJ, et al. COVID-19: interim guidance on rehabilitation in the 

hospital and post-hospital phase from a European Respiratory Society- and American Thoracic 

Society-coordinated international task force. European Respiratory Journal. 2020;56(6):2002197. 

https://dx.doi.org/10.1183/13993003.02197-2020. 

14. World Health Organization. Clinical management of patients with COVID-19: Rehabilitation of 

patients with COVID-19. Website: https://openwho.org/courses/clinical-management-COVID-

19-rehabilitation?locale=en. Accessed on July 6, 2021. 

15. British Thoracic Society.  Delivering rehabilitation to patients surviving COVID-19 using an 

adapted pulmonary rehabilitation approach – BTS guidance. Website: https://www.brit-

thoracic.org.uk/covid-19/covid-19-resumption-and-continuation-of-respiratory-

services/#pulmonary-rehab/. Accessed on July 6, 2021. 

16. Twomey R, DeMars J, Franklin K, et al. Chronic fatigue and post-exertional malaise in people 

living with long COVID. medRxiv. 2021.06.11.21258564. 

https://doi.org/10.1101/2021.06.11.21258564. 

17. Abdallah SJ, Voduc N, Corrales-Medina VF, et al. Symptoms, Pulmonary Function and 

Functional Capacity Four Months after COVID-19. Ann Am Thorac Soc. 2021. 

https://doi.org/10.1513/AnnalsATS.202012-1489RL. 

18. Soril, LJJ and Stickland, MK on behalf of the Respiratory Health Section – Medicine Strategic 

Clinical Network. Pulmonary Rehabilitation for Post-COVID-19 Patients:  A Rapid Evidence 

Synthesis  Produced in collaboration with the Canadian Thoracic Society. 2021:1-46. 

19. Barker-Davies RM, O'Sullivan O, Senaratne KPP, et al. The Stanford Hall consensus statement 

for post-COVID-19 rehabilitation. Br J Sports Med. 2020;54(16):949-959. 

http://dx.doi.org/10.1136/bjsports-2020-102596. 

20. Cotler J, Holtzman C, Dudun C, Jason LA. A Brief Questionnaire to Assess Post-Exertional 

Malaise. Diagnostics (Basel). 2018;8(3). https://dx.doi.org/10.3390%2Fdiagnostics8030066. 

21. Needham DM, Sepulveda KA, Dinglas VD, et al. Core Outcome Measures for Clinical Research 

in Acute Respiratory Failure Survivors. An International Modified Delphi Consensus Study. Am J 

Respir Crit Care Med. 2017;196(9):1122-1130. https://doi.org/ 10.1164/rccm.201702-0372OC. 

22. Turnbull AE, Sepulveda KA, Dinglas VD, et al. Core Domains for Clinical Research in Acute 

Respiratory Failure Survivors: An International Modified Delphi Consensus Study. Crit Care 

Med. 2017;45(6):1001-1010. https://doi.org/10.1097/CCM.0000000000002435. 

23. Núñez-Cortés R, Rivera-Lillo G, Arias-Campoverde M, et al. Use of sit-to-stand test to assess the 

physical capacity and exertional desaturation in patients post COVID-19. Chron Respir Dis. 

2021;18:1479973121999205. https://doi.org/10.1177/1479973121999205. 

24. Camp PG, Hernandez P, Bourbeau J, et al. Pulmonary rehabilitation in Canada: A report from the 

Canadian Thoracic Society COPD Clinical Assembly. Can Respir J. 2015;22(3):147-152. 

https://doi.org.10.1155/2015/369851. 

25. Fettes L, Bayly J, de Bruin LM, et al. Relationships between prolonged physical and social 

isolation during the COVID-19 pandemic, reduced physical activity and disability in activities of 

daily living among people with advanced respiratory disease. Chron Respir Dis. 

2021;18:14799731211035822. 

https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/5august2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/5august2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/5august2021
https://openwho.org/courses/clinical-management-COVID-19-rehabilitation?locale=en
https://openwho.org/courses/clinical-management-COVID-19-rehabilitation?locale=en
https://www.brit-thoracic.org.uk/covid-19/covid-19-resumption-and-continuation-of-respiratory-services/#pulmonary-rehab/
https://www.brit-thoracic.org.uk/covid-19/covid-19-resumption-and-continuation-of-respiratory-services/#pulmonary-rehab/
https://www.brit-thoracic.org.uk/covid-19/covid-19-resumption-and-continuation-of-respiratory-services/#pulmonary-rehab/
https://doi.org/10.1513/annalsats.202012-1489rl
http://dx.doi.org/10.1136/bjsports-2020-102596
https://doi.org/10.1097/ccm.0000000000002435
https://doi.org/10.1155/2015/369851


 

8 
 

26. Selzler AM, Wald J, Sedeno M, et al. Telehealth pulmonary rehabilitation: A review of the 

literature and an example of a nationwide initiative to improve the accessibility of pulmonary 

rehabilitation. Chron Respir Dis. 2018;15(1):41-47. https://doi.org/10.1177/1479972317724570. 

27. Tsai LL, McNamara RJ, Moddel C, et al. Home-based telerehabilitation via real-time 

videoconferencing improves endurance exercise capacity in patients with COPD: The randomized 

controlled TeleR Study. Respirology. 2017;22(4):699-707. https://doi.org/10.1111/resp.12966. 

28. Dechman G, Aceron R, Beauchamp M, et al. Delivering pulmonary rehabilitation during the 

COVID-19 pandemic: A Canadian Thoracic Society position statement. Can J Respir Critl Care  

Sleep Med. 2020;4(4):232-235. https://doi.org/10.1080/24745332.2020.1828683. 

 

 

https://doi.org/10.1177/1479972317724570
https://doi.org/10.1111/resp.12966
https://doi.org/10.1080/24745332.2020.1828683

