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“A comprehensive intervention based on thorough patient assessment followed 
by patient-tailored therapies which include but are not limited to exercise 

training, education, and behavior change. The goal of PR is to improve the 
physical and emotional condition of people with chronic respiratory disease and 

to promote long-term adherence to health enhancing behaviors.”

Definition of Pulmonary Rehabilitation (ATS/ERS) 

ATS/ ERS, 2013; AACVPR Consensus Statement 2025



•Recent years alternative models of PR have emerged that aim to improve 
access and uptake including telerehabilitation and low-cost home-based 
models. 

ATS/ERS 2015 Policy Statement challenged the PR community to conduct 
research that tests alternative models of providing PR;
◦ “Further research should be undertaken to advance EB policy in PR including further 

investigation regarding cost effectiveness of PR for CRD, innovative models for PR 
delivery that will improve patients’ access and uptake and the barriers and facilitators 
of PR program referral, accessibility, enrollment and adherence.” 

ATS PR Clinical Practice Guidelines 2023:
◦ Adults with stable chronic respiratory disease should be offered choice of center-

based PR or telehealth PR – moderate quality evidence 

COVID-19 pandemic accelerated the adoption of VPR in U.S.

ATS/ERS 2015 Policy Statement to 2023 CPG

ATS 2015; ATS 2023



•Traditional “In-Center” Delivery - Synchronous
◦ Patient and PR professional are in the same location/same 

time.

•Virtual Delivery - Synchronous
◦ Two-way, audio-visual communication
◦ Patient and PR professional are not in the same location
◦ PR professional observes patient in real-time using an audio-

visual platform

•Remote Delivery - Asynchronous
◦ Communication occurs outside the exercise session
◦ Patient submit logged data, such as exercise and/or vital signs  

or symptoms via phone or digital tool
◦ May include periodic in-person, video or telephone encounters

•Hybrid Delivery
◦ Combines two or more of the delivery methods:

◦ Traditional “In-Center” Delivery 
◦ Virtual Delivery - Synchronous
◦ Remote Delivery - Asynchronous

Definitions of Alternative Delivery Models of PR

AACVPR Consensus Statement 2025

https://journals.lww.com/jcrjournal/toc/2025/11000


Overwhelming Evidence of the Benefits for PR 

 Improved exercise capacity/tolerance (Spruit, 2022)

 Improved symptoms of dyspnea (Spruit, 2022)

 Improved HRQOL (Spruit, 2022)

 Safe for COPD and other chronic respiratory diseases (Rochester, 

2023) 

 Decreases post-hospitalization readmissions (Stephan, 2021)

 Cost savings to health care system (Mosher, 2022)

 Improves survival (Lindenauer, 2020 & Choi, 2024)

The question isn’t whether PR works, but how can 
we ensure more people can actually receive it.



•Even though Pulmonary Rehabilitation is a highly effective treatment 
for people with chronic respiratory disease it remains underused across 
the world. (Rochester, 2023)

•In the U.S.
◦ Less than 4% of Medicare members with COPD receive PR (Nishi, 2019)

◦ Less than 10% receive PR following discharge for acute 
exacerbation of COPD (Spritzer, 2022)

•Barriers include availability, access and attrition.

Pulmonary Rehabilitation proven to be Highly Effective, Yet Underutilized

Rochester, Nishi, Spritzer



Why we need VPR – Improve Accessibility

Malla G., AATS 2023 April

Access to Pulmonary Rehabilitation among Medicare Beneficiaries with Chronic 
Obstructive Pulmonary Disease. Ann Am Thorac Soc. 2023 Apr;20(4):516-522

Malla et al. (Ann ATS 2023), evaluated PR access 
among Medicare beneficiaries with COPD. 

40% of adults w/COPD have poor access to PR

Rural areas ~ 89% have poor access

Commute burden grows quickly with increase 
distance:
• 15 miles = 73.2% access
• 25 miles = 86.6% (~ 45-60 minutes in traffic)
• 50 miles = 97.1% (unrealistic for routine attendance) 

Rural Patient Reality
• Within 10 miles = 11.3%
• Within 15 miles = 24.3%
• Within 25 miles = 53.4%
• Within 50 miles = 88.6% (2-hour round trip)

Virtual PR removes the distance barrier entirely.



The supply of CBPR is nowhere near adequate to 
meet national needs.

•  56.5% of US counties & 73% of rural counties - lack a 
CBPR program. 

•~1,700 PR programs serve ~ 14 million eligible COPD  
patients

•Equates to ~ 6,030 COPD patients/center

•A typical PR program treats 40 to 75 individuals/year.

Virtual PR expands reach without relying on brick-and-
mortar capacity.

Why we need VPR – Improve Availability

Malla, AATS 2023 April; Moscovice, Chest 2019. Bhatt, Casaburi, 2024



•Low Uptake 
•<4% of COPD patients participate in PR programs. 

•>50% of referred patients decline to participate.

•Barriers to starting:

Distance/Transport difficulties

Inconvenient locations

Socioeconomic challenges

Poor referral practices and lack of patient 
awareness

Fear, uncertainty, or misunderstanding of 
benefits

•Low Completion Rates
•Completion ranges 26–36% in some studies;  

•~ 50% in others 

•Reasons for non-completion:

Comorbidities, high symptom burden, low 
baseline exercise tolerance

Exacerbations, hospitalizations, other competing 
medical appointments 

Personal disruptions, work schedules, caregiving 
demands

Financial barriers (copays, gas, parking) 

Psychological Factors (anxiety, depression, low 
motivation)

Why we need VPR – Improve Uptake and Completion Rates 

Rochester, AATS 2023 April

Virtual PR directly addresses many of these barriers by reducing travel, increasing 
convenience and improving feasibility for high-burden patients.



Virtual PR Pro: Clinical Effectiveness

Uzzaman, 2022 

Data to support PR outside the confines of rehabilitation center

Uzzaman, et al 2022. Effectiveness of home-based pulmonary rehabilitation: Systematic 
review and meta-analysis. 16 studies (1,800 COPD patients; 11 countries)

Home-based PR vs usual care
• 6MWD (4 RCT) showed an average increase of 61.6 m  
• Dyspnea (2 RCT) showed CRQ improved by 0.7units 
• HRQOL (3 RCT) showed SGRQ improved by 5.7 units

Home-PR vs CBPR 
• 6MWD (7 RCT; n=823): No significant difference
• Cycling endurance, ISWT: Non-inferior
• CQR Dyspnea (4 RCT; n=762): Similar improvements
• CAT (HRQOL): modest improvements in both groups



Virtual PR Pro: Clinical Effectiveness

Cox et al., 2021

Cox et al., 2021. Cochrane Review 
15 studies – 1904 participants, 99% COPD. 
5 models of telerehabilitation studied
3 were controlled clinical trials

VPR vs Usual Care
• 6MWD (2 RCTs): showed improvements of 22.2 m

• Maintenance rehab – improvements of 78.1 m
• Dyspnea (2 RCTs): showed CRQ +2 units
• QOL (3 RCTs): showed SGRQ -4 units

VPR vs CBPR
• 6MWD (4 RCTs): showed increases 8 - 73 m

• Overall difference: -6.3 m = little or no difference
• Dyspnea (2 RCTs): showed CRQ +2 units
• QOL (3 RCTs): showed SGRQ -4 units



Expands reach to rural and underserved populations
◦ Nearly 30% of the American Indian and Alaska Native population lives more than an hour 

away from the closest program. Kahn & Mathis

Alwakeel, M. et al. (AATS. 2022) - Canadian community-based tele-PR over 3 years. 
◦  Tele-PR reached more patients than the central PR sites 
◦ Enrollment doubled 
◦ Session attendance quadrupled  
◦ Completion rates were higher ~83% vs 72% (center)

Wan, E. et al. (Chest 2025) Safety and Feasibility of a Two-Way Audiovisual Teleconferenced PR
◦ Median distance:  34.1 miles (VPR) vs. 10.3 miles (in-center)
◦ Travel time: 86 min vs. 51.4 min

VPR improves equity by bringing high-quality rehabilitation to patients who otherwise cannot 
access CBPR.

Virtual PR Pro: Improves Access and Equity

Kahn & Mathis, ATS; Alwakeel; Wan



Cochrane Review (Cox, et al., 2020)
◦ 93% completion rate in telerehabilitation vs 70% completion rate in-person 

rehabilitation. 
◦ Indicates higher participation engagement and lower dropout rates

Holland & Cohort Data, 2013:

Tele-PR programs generally show higher adherence and completion, especially 
when:
o  technology is simple
opatients receive brief training/support
o sessions follow a structured schedule

Virtual PR Pro - Adherence and Retention

Cox, et al. 2021



Alwakeel, et al., 2022 – 3-Year community-based tele-Pulmonary Rehab safety and feasibility study
• Standardized community-based tele-PR for COPD
• Adverse events and dropouts tracked by each center
• Major events monitored (injury, falls, death)
• No major adverse events reported

Cochrane Review (Cox, et al., 2020)
◦ No safety issues were identified, and other studies report low adverse event rates, often with 100% of 

participants feeling safe exercising at home.

Filizola, H., (2025). Outcomes of Virtual Pulmonary Rehabilitation in Oxygen-Dependent COPD Patients. 
Journal of the COPD Foundation. 

◦ Study of 167 COPD patients (oxygen-dependent vs non-oxygen).
◦ Attendance 88% across both groups.
◦ Adverse events extremely rare (~1%), confirming safety.
◦ Both groups showed significant improvements in dyspnea, depression, CAT score, mMRC, PHQ-9, 

and 1-minute sit-to-stand test.
◦ No difference in outcomes between oxygen-dependent and non-oxygen group

Virtual PR Pro: Safety

Alwakeel, 2022; Filizol, 2025

Virtual PR is safe when proper patient selection and monitoring protocols are followed, telerehabilitation shows no 
increased risk compared to center-based PR.



Bhatt, et al. 2022 emphasize that risk stratification, monitoring and emergency planning – not 
physical location – determine safety.

AACVPR Consensus Statement, 2025 - Virtual PR is considered safe when delivered with:
◦ Appropriate patient selection 
◦ Clear monitoring protocols 
◦ A defined emergency response plan

Virtual PR Pro: Safety Standards Matter

Bhatt, S, 2022



Lower direct costs
•Reduced transportation expense for patients
Healthcare System Savings
•Lower facility and staff overhead for programs
•Potential for fewer hospital readmissions
◦ Meta-analysis suggests telerehabilitation might reduce respiratory-related hospitalizations 

compared to center-based care 

•Reduced emergency visits
•Lower long-tern COPD care burden
•Sustained benefits with long-term supervised telerehabilitation (maintained exercise 
capacity + reduced acute care use)

Integrating VPR into care pathways may generate meaningful cost savings by 
preventing costly hospital episodes and eliminating travel-related expenses.

Virtual PR Pro: Cost-Effectiveness

Mosher, et al., 2022



AACVPR Consensus Statement 2025

Virtual PR Pro: AACVPR Consensus Statement on VPR and Remote

•Definition of Virtual and Remote Delivery Models

•Characteristics association with various Models for Delivery

•Core Components of Pulmonary Rehabilitation
•Performance, Quality and Outcome Measures.
•Patient Selection criteria/Safety/In-person vs Virtual/Remote
•Indications for follow up/Medical Director involvement 
•Exercise Prescription
•Technical Requirements/Delivery Core Components using Technology
•Medical Emergencies in Virtual and Remote delivery
•Future Directions



Congress passed the Consolidated Appropriations Act of 2026

•Reinstated virtual delivery of CR/ICR/PR services from HOPD-based programs to 
patient who are in their home at the time the services are delivered.

•Extended COVID-19 era telehealth flexibilities that allow physician-office based 
programs to provide CR/ICR/PR services to patients who are in their homes at the 
time the services are delivered.

• For both locations, these services must use delivered using real-time, continuous, 
2-way audio-visual communication.
◦ Audio-only or asynchronous (remote only) services are not covered.

•Currently expires on December 31, 2027

•This is in alignment with ATS/AACVPR reimbursement policy updates

Virtual PR Pro: CMS Reimbursement Coverage through 2027 

AACVPR Regulatory Affairs & Reimbursement 
update 2026



•Virtual Pulmonary Rehabilitation is not designed to replace center-based PR — it is designed to 
expand PR. 

•The evidence is clear: both models are effective, both are safe, and both improve exercise 
tolerance, symptoms, and quality of life. But no single model fits every patient. Some patients 
need the structure, equipment, and supervision of in-center PR. Others cannot attend reliably 
due to geography, transportation, mobility, or competing responsibilities. 

•For them, virtual PR may be the only way they can access an intervention that saves lives.

•The real strength of modern pulmonary rehabilitation is not choosing one model over another 
— it’s having multiple evidence-based options and matching the right program to the right 
patient at the right time.

•So, the takeaway is simple:
Virtual PR is an essential adjunct to center-based PR. Together, these models allow us to reach 
more patients, deliver more equitable care, and ensure that no one is denied rehabilitation 
because of where they live or what barriers they face.

•This is how we move PR forward — by expanding access, not limiting it.

Key Takeaways
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