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LEARNING OBJECTIVES
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1. Increased awareness of North Carolina’s 
performance in cardiac rehabilitation (CR) 
and regional differences in CR eligibility, 
participation, and availability

2. Identification of at least 3 tools or resources 
that can be applied to increase participation 
in CR

3. Explore supplemental tools, resources, and 
opportunities for engagement



CARDIOVASCULAR DISEASE MORTALITY 1999-
2018

heart 
failure

CVD = cardiovascular 
disease

CHD = coronary heart 
disease

Goff DC, et al. Circulation. 2021;143(8):837-851.



CR
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https://millionhearts.hhs.gov/about-million-hearts/optimizing-care/cardiac-rehabilitation-infographic.html 

https://millionhearts.hhs.gov/about-million-hearts/optimizing-care/cardiac-rehabilitation-infographic.html


CR USE AMONG MEDICARE PART B FEE-FOR-
SERVICE BENEFICIARIES BY QUALIFIER
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CABG: 57% Stable Angina: 3.9%

PCI: 30.6% Heart Failure: 2.6%   

AMI: 20.2%

= % of Medicare beneficiaries with specified 
qualifier who participated in ≥1 session of CR 
within 365 days of diagnosis or procedure

= % of Medicare beneficiaries with 
specified qualifier who did not 
participate in CR

CABG = Coronary Artery Bypass Graft; PCI = Percutaneous coronary intervention; AMI = Acute Myocardial Infarction  

Keteyian SJ, et al. J Cardiopulm Rehabil Prev. 2022;42(4):235-245. 



CR USE AMONG MEDICARE PART B FEE-FOR-
SERVICE BENEFICIARIES BY STATE
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The overall enrollment rate 
of 28.6% for all CR-eligible 
Medicare beneficiaries. 

Keteyian SJ, et al. J Cardiopulm Rehabil Prev. 2022;42(4):235-245. 



DO YOU KNOW HOW YOUR COUNTY OR STATE IS DOING?
 

EXPLORE CARDIAC REHABILITATION DATA AMONG MEDICARE PART B FEE-FOR-
SERVICE BENEFICIARIES USING CDC’S ATLAS OF HEART DISEASE AND 

STROKE
Eligibility Rate Participation Rate Completion Rate Mean Number of 

Sessions 
Attended

Number (per 1,000) of 
beneficiaries with a primary 

qualifying event or procedure

Percent of eligible 
beneficiaries 

who attended >1
CR sessions within 

one year of a 
qualifying event

Percent of eligible 
beneficiaries who 

initiated participation 
and attended > 36 

sessions Mean # of CR sessions 
attended by eligible 

beneficiaries within one 
year of a qualifying event 

or procedure
Atlas of Heart Disease and Stroke | cdc.gov

https://www.cdc.gov/dhdsp/maps/atlas/index.htm
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Cardiac Rehabilitation Eligibility Rate per 1,000 Medicare Fee-for-Service Beneficiaries, 2018-2019

Cardiac Rehabilitation Participation Rate Among All Eligible Fee-For-Service Medicare Beneficiaries, 2018-2019 

This map was created using the Interactive Atlas of Heart Disease and Stroke, a website developed by the Centers for Disease Control and Prevention, Division for Heart 
Disease and Stroke Prevention. https://nccd.cdc.gov/DHDSPAtlas/

https://nccd.cdc.gov/DHDSPAtlas/


GEOGRAPHIC PATTERNS OF COUNTY-LEVEL 
AVAILABILITY OF CR AND BROADBAND
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DeLara D, et al. J Cardiopulm Rehabil Prev. 44(4):231-238.



Adapted from Olson, T. Balancing Technology with the Human Touch to Promote Exercise is Medicine. AACVPR 2018

NEW PARADIGM TO OPTIMIZE USE OF CARDIAC 
REHABILITATION 
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Traditional CRTraditional CR

Hybrid 
CR

No CR No CR

Old Paradigm
(current model)

New Paradigm
(new model)

Hybrid 
CR



BARRIERS TO OPTIMAL 
CR PARTICIPATION



BARRIERS TO CR REFERRAL
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• CR program is not available or not 
integrated into cardiovascular services 
and workflows

• Lack of awareness about CR
• No automated or “opt-out” electronic 

referral process
• No clear, consistent signal to patients 

and families

Studies have 
shown the 

strength of a 
physician’s 

endorsement can 
greatly influence 

patient 
enrollment in CR.

Ghisi GL, et al. Clin Cardiol. 2013;36(6):323-335.
Ades PA, et al. Mayo Clin Proc. 2017;92(2):234-242.



INADEQUATE AND DISPARATE CR REFERRALS

Referral to CR varies by:
• Hospital
• Sex of patient 
• Race/ethnicity of patient
• Age of patient 
• Geographical location
• Patient’s qualifying condition 

and/or procedure(s)
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Implementing 
automatic CR 

referral strategies 
with care 

coordination can 
help 45% more 

patients enroll in CR. 

Aragam KG, et al. J Am Coll Cardiol. 2015;65:2079–88.
Golwala H, et al. J Am Coll Cardiol. 2015;66:917–26.

Gomez Gonzalez L, et al. Front, Cardiovasc. Med. 2022;9:848610. 
Li S, et al. J Am Heart Association. 2018;7:e008088.

Grace SL, et al. Arch Intern Med. 2011;171(3):235-241.



CR REFERRAL AND CARE COORDINATION
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+ + + + + + =

Patient

Patient’s 
Family/ 

Advocates

Referring 
Clinician

Patient Support 
Staff/Volunteer 

(as needed)

CR 
Coordinator/

Liaison

CR 
Program 

Staff

CR 
Participants

CR 
Champion

Care 
Coordination



PATIENT-LEVEL BARRIERS TO CR 
PARTICIPATION
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Ades PA, et al. Mayo Clin Proc. 2017;92(2):234-242.

• Patient-Level Barriers to attend 36 CR sessions:
o Logistics of attending:
 In-person (e.g., transportation, parking, available hours)
 Virtually (e.g., internet connection, device access, 

available hours)
o Cost-sharing
o Competing responsibilities (e.g., work, childcare, eldercare)
o Cultural and language barriers 



WHAT CAN BE DONE?



MILLION HEARTS®/AACVPR CARDIAC 
REHABILITATION CHANGE PACKAGE, 2ND 

EDITION (CRCP)
Includes new tools to: 
• Communicate the opportunity for improvement 

to hospital leadership
• Access and use data to drive improvement
• Develop new CR program staffing models
• Implement automatic referrals with care 

coordination 
• Increase CR participation among disparate 

populations
• Advance hybrid CR delivery models

https://millionhearts.hhs.gov/files/Cardiac_Rehab_Change_Pkg.pdf 17

https://millionhearts.hhs.gov/files/Cardiac_Rehab_Change_Pkg.pdf


4 Focus Areas:

16 Change Concepts (notions of change)

63 Change Ideas (specific and actionable strategies)

200+ Tools and Resources from 40 Organizations

WHAT’S IN IT?



HIGHLIGHTED TOOLS AND RESOURCES

New = New tools added to the CRCP 
2nd edition.

SET = Tools/resources that may be 
adapted to increase participation in 
supervised exercise therapy (SET).

HE = Addresses the characteristics 
of equitable quality care. 



DELIVERY METHODS AND CORE 
COMPONENTS OF CARDIAC 
REHABILITATION PROGRAMS

Brown TD,  et al. Circulation. 2024;07;115:2675-2682.



A DEEPER DIVE 
INTO THE CRCP



CRCP, 2ND ED. QUICK REFERENCE: 
SYSTEMS CHANGE

22
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CDC: HOW TO ACCESS CARDIAC REHABILITATION 
DATA USING THE CDC INTERACTIVE ATLAS OF 

HEART DISEASE AND STROKE

Includes step-by-step guidance to access:
• CR eligibility rate for Medicare 

beneficiaries 
• CR participation rate for Medicare 

beneficiaries 
• CR Completion rate for Medicare 

beneficiaries 
• Mean number of CR sessions attended 

by Medicare beneficiaries
• Location and name of CR programs as 

reported to the American Hospital 
Association 

Centers for Disease Control and Prevention-How to Access Cardiac Rehabilitation Data Using the CDC Interactive Atlas of Heart Disease and Stroke. Available at https://bit.ly/43xujSy. Accessed April 5, 2024. 

https://bit.ly/43xujSy


CRCP, 2ND ED. QUICK REFERENCE: 
REFERRALS

Incorporate Referral to CR Into 
Hospital Standardized 
Process of Care for Eligible 
Patients

Standardize the CR Referral 
Process

Use Data to Drive 
Improvement in Referrals to 
CR
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TAKEHEART: IMPLEMENTATION 
GUIDE FOR AUTOMATIC REFERRAL

Agency for Healthcare Research and Quality. TAKEheart: Implementation Guide for Automatic Referral. Available at 
https://www.ahrq.gov/sites/default/files/wysiwyg/takeheart/training/implementing-automatic-referral-implementation-guide.pdf. Accessed August 21, 2023.  

25

https://www.ahrq.gov/sites/default/files/wysiwyg/takeheart/training/implementing-automatic-referral-implementation-guide.pdf
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AACVPR: USING CLINICAL DATA REGISTRIES TO ACCESS 
CARDIAC REHABILITATION REFERRAL DATA

AACVPR Cardiac Rehabilitation Referral Strategy—Using Clinical Data Registries to Access Cardiac Rehabilitation Referral Data. Available at https://bit.ly/44zHjbc Accessed April 4, 2024.

Includes:
• A list of clinical data registries 

that capture and report CR 
referral data

• A description of CR referral 
metrics

• Step-by-step guidance on 
how to access and use CR 
referral registry data 

• Sample CR registry reports

https://bit.ly/44zHjbc


CRCP, 2ND ED. QUICK REFERENCE: 
ENROLLMENT AND PARTICIPATION

Optimize CR Care Coordination

27

Use Data to Drive Improvement in CR Enrollment 
or Participation

Reduce Delay From Discharge to First CR 
Appointment

Educate Patients About the Benefits of Outpatient 
CR

Improve Efficiency of Enrollment



CRCP, 2ND ED. QUICK REFERENCE: ENROLLMENT 
AND PARTICIPATION (CONTINUED)

Develop Flexible Delivery Models That Better 
Accommodate Patient Needs
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Offer Hybrid CR Programs

Modify Some Program Procedures Based on 
Clinical Need

Use Clinician Follow-Up to Bolster Enrollment or 
Participation



Change 
Concept 
Change 
Concept 

Change 
Ideas

Make the 
case for 
offering 

hybrid CR

Offer self-
administered 
educational 
programs to 

supplement CR 
participation

Establish 
an 

approach 
to bill for 
hybrid CR

Identify which 
patients may 

be most 
appropriate 

for hybrid CR

Design and 
develop work 
processes to 

deliver 
hybrid CR

Offer Hybrid CR Programs

Tools and 
Resources
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SOUTHWEST FLORIDA HEART GROUP:
OPEN GYM CONCEPT

Case Study: Southwest Florida Group – Open Gym Concept. Available at https://bit.ly/43uVM77. Accessed April 5, 2024. 

https://bit.ly/43uVM77
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A REVIEW OF THE DESIGN AND IMPLEMENTATION 
OF A HYBRID CR PROGRAM

Keteyian SJ, et al. J Cardiopulm Rehabil Prev. 2022;42(1):1–9. Available at https://bit.ly/3rnDDLf. Accessed April 5, 2024. 

https://bit.ly/3rnDDLf


CRCP, 2ND ED. QUICK REFERENCE: 
ADHERENCE

32
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MICHIGAN CARDIAC REHAB NETWORK: 
ELIMINATING TRANSPORTATION AS A BARRIER TO 

PARTICIPATION

Michigan Cardiac Rehab Network—Eliminating Transportation as a Barrier to Participation. Available at https://bit.ly/44MYWV7.  Accessed April 5, 2024.

https://bit.ly/44MYWV7


Patient 
initiates 

contact with 
VR office 

Application 
& medical 

records are 
submitted

Patient 
meets with 

VR 
counselor 

Patient 
receives 
approval 

letter

Patient 
starts CR 

with $0 co-
pays!

Holland Hospital: 
Using State-Based Vocational Rehabilitation 

Programs for Co-Pay Assistance

AACVPR Case Study: Holland Hospital – Using State-Based Vocational Rehabilitation Programs for Co-Pay Assistance. Available at https://bit.ly/3pMt2Jr. Accessed Sep 21, 2023.  

Vocational Rehabilitation (VR) helps individuals return to work as 
quickly as possible.

https://bit.ly/3pMt2Jr


ADDITIONAL TOOLS 
AND OPPORTUNITIES



ADDITIONAL PATIENT EDUCATION 
RESOURCES

From Alliant Health: 
• Do It For You! Do It For 

Your Heart! Say Yes to 
Cardiac Rehabilitation 
(patient handout)

• What's Holding You Back 
from Going to Cardiac 
Rehab? (patient handout)

https://quality.allianthealth.org/wp-
content/uploads/2023/04/QIN-QIO-Cardiac-

Rehab-Flyer-Version-2_508.pdf 

https://quality.allianthealth.org/wp-
content/uploads/2023/05/Cardiac-Rehab-

Barriers-Flyer-FINAL_508.pdf 

https://quality.allianthealth.org/wp-content/uploads/2023/04/QIN-QIO-Cardiac-Rehab-Flyer-Version-2_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/04/QIN-QIO-Cardiac-Rehab-Flyer-Version-2_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/04/QIN-QIO-Cardiac-Rehab-Flyer-Version-2_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/05/Cardiac-Rehab-Barriers-Flyer-FINAL_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/05/Cardiac-Rehab-Barriers-Flyer-FINAL_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/05/Cardiac-Rehab-Barriers-Flyer-FINAL_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/04/QIN-QIO-Cardiac-Rehab-Flyer-Version-2_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/04/QIN-QIO-Cardiac-Rehab-Flyer-Version-2_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/04/QIN-QIO-Cardiac-Rehab-Flyer-Version-2_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/04/QIN-QIO-Cardiac-Rehab-Flyer-Version-2_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/05/Cardiac-Rehab-Barriers-Flyer-FINAL_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/05/Cardiac-Rehab-Barriers-Flyer-FINAL_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/05/Cardiac-Rehab-Barriers-Flyer-FINAL_508.pdf
https://quality.allianthealth.org/wp-content/uploads/2023/05/Cardiac-Rehab-Barriers-Flyer-FINAL_508.pdf


1. Communicating the Value of Cardiac 
Rehabilitation to Your Hospital or Health 
System

2. Optimizing Cardiac Rehabilitation 
Referrals and Enrollment 

3. Unlocking Potential to Maximize Cardiac 
Rehabilitation Productivity

4. The Next Generation: Hybrid Cardiac 
Rehabilitation

37

CRCP MADE EASY VIDEO SERIES

https://chronicdisease.org/page/cardiovascularhealth/crcp-video-package/

https://chronicdisease.org/page/cardiovascularhealth/crcp-video-package/
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• Executed 10 online training modules
• Supported 120+ Partner Hospitals across 3 cohorts to 

increase CR referrals with care coordination
• Informed >850 professionals participating in the TAKEheart 

Learning Community Webinar Series
• Developed an evergreen website with a 4-part training 

curriculum:
o Getting Started
o Implementing Automatic Referral
o Enhancing Care Coordination
o Implementing Hybrid CR To Expand Access and Capacity

AHRQ’S TAKEHEART INITIATIVE
(2019-2023)

https://www.ahrq.gov/takeheart/training/learning-community-webinars/index.html
https://www.ahrq.gov/takeheart/training/getting-started/index.html
https://www.ahrq.gov/takeheart/training/implementing-automatic-referral/index.html
https://www.ahrq.gov/takeheart/training/care-coordination/index.html
https://www.ahrq.gov/takeheart/training/expanding-cardiac-rehab-capacity/index.html


PULMONARY REHABILITATION IN NORTH 

CAROLINA - 

EFFECTIVENESS, UTILIZATION AND OPPORTUNITIES 

FOR IMPROVEMENT

Connie Paladenech, RRT, RCP, MAACVPR, FAARC



OBJECTIVES

• Review history of clinical effectiveness and safety of center-based 
Pulmonary Rehabilitation (PR).

Review data on availability and utilization of PR in NC, identify some 
factors contributing to poor uptake and discuss some possible options 
to facilitate increased participation in PR. 

Where do we go from here?



SAFETY & EFFECTIVENESS OF 
CENTER-BASED PR
• Improved exercise capacity/tolerance1

• Improved symptoms of dyspnea1

• Improved HRQOL1

• Safe for COPD and other chronic respiratory diseases2

• Decreases exacerbation frequency
• Cost savings to health care system4 

• Prolongs life 
• Decrease Exacerbation and Mortality in Patients with COPD. A Nationwide Korean 

Study3

1. Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici L, Rochester C, et al.; ATS/ERS Task Force on Pulmonary Rehabilitation. An official American Thoracic Society/European Respiratory Society statement: key concepts and advances in 
pulmonary rehabilitation. Am J Respir Crit Care Med 2013;188:e13–e64

2. Rochester CL, Alison JA, Carlin B, Jenkins AR, Cox NS, Bauldoff G, et al. Pulmonary rehabilitation for adults with chronic respiratory disease: an official American Thoracic Society clinical practice guideline. Am J Respir Crit Care Med 
2023;208:e7–e26.

3.  J.Y. Choi, K.U. Kim, D.K. Kim, et al. Pulmonary rehabilitation is associated with decreased exacerbation and mortality in patients with COPD: a nationwide Korean study. Chest, 165 (2) (2024), pp. 313-322

4.  Mosher CL, Nanna MG, Jawitz OK, Raman V, Farrow NE, Aleem S, et al. Cost-effectiveness of pulmonary rehabilitation among US adults with chronic obstructive pulmonary disease. JAMA Netw Open 2022;5:e2218189. 



WHAT WE’RE DOING ISN’T WORKING 
   … MAJOR REASONS FOR POOR UPTAKE

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

• In the US
• Less than 4% of Medicare members with COPD receive PR 
• Less than 10% receive PR following discharge for acute exacerbation 

of COPD 

• Barriers include: availability, access, and attrition

AJRCCM Articles in Press Published March 27,2024 as 10.1164/rccm.202402-0392VP



KEY BARRIERS TO PR

Annals ATS Volume 18 Number 5| May 2021 



WHAT WE’RE DOING ISN’T 
WORKING 
   … MAJOR REASONS FOR POOR UPTAKE
• Availability 

• Insufficient number of PR programs in US
• 1,700+ PR programs in US 
• ~ 14 million patients with COPD are eligible for PR
• Translates to ~ 8,235 patients/center

• A 2011 international survey indicated that median PR program capacity was 
40 to 75 individuals per year, meaning that it would take roughly 137 years for 
all existing patients with COPD to participate in PR

• One certified center for 43,000 patients with COPD
Kahn PA, Mathis WS. Accessibility of Pulmonary Rehabilitation in the US. JAMA Netw Open. 2024;7(2):e2354867. doi:10.1001/jamanetworkopen.2023.54867



WHAT WE’RE DOING ISN’T 
WORKING 
   … MAJOR REASONS FOR POOR UPTAKE

• Accessibility
• Distance to PR center 12 map

• NETT showed that participants 
living more than 36 miles from PR 
center are 51% less likely to be 
adherent than those living less than 
six miles away13

• Commute time of more than 30 
minutes more than doubled risk of 
poor attendance

• Lack of transportation



AACVPR lists 36 programs in NC
• NASH UNC
• Almanace Regional Med Ctr
• Annie Penn Hospital
• Atrium (Cabarrus, Pineville, Main)
• Cape Fear Valley Betsy Johnson 

Hospital
• CarolinaEast Med Ctr
• Carteret Health Care
• Catawba Valley Med Ctr
• Central Carolina Hospital
• Cone Health
• Vidant Edgecombe Hospital
• FirstHealth of the Carolinas
• Forsyth Med Ctr
• Happy Valley Med Ctr*
• Haywood Regional Med Ctr
• High Point Regional Health System
• Iredell Health System
• Johnston Health
• Maria Parham Health
• Mission Hospital 

• New Hanover Regional Med Ctr
• Novant Health Presbyterian
• Onslow Med Specialties Clinic
• Pardee Hospital
• Rutherford Regional Health System
• Sentara Albemarle Med Ctr
• UNC Rex Healthcare
• Vidant Chowan Hospital (Med Ctr, 

Wellness Ctr)
• Wake Forest Baptist Med Ctr 

(Lexington, Main, Wilkes)
• Westcare Health System
• Wilson Medical Ctr 

* indicates a Grace Anne Dorney Koppel PR Clinic

1 clinic per 14,638 adults living with 
COPD today
If a clinic sees approximately 300-
400 patients/year, it will take 37 to 
49 years for everyone with COPD to 
get PR at the clinic.

From Jill Ohar, MD



ACCESSIBILITY – WHERE COPD IS PULMONARY REHAB ISN’T



WHAT WE’RE DOING ISN’T 
WORKING 
   … MAJOR REASONS FOR POOR UPTAKE
• Attrition 

• Commute distance

• Medical factors 
• High baseline respiratory morbidity, poor QOL, dyspnea, poor exercise tolerance
• Exacerbations, hospitalizations
• Other tests and procedures – missed appointments

• Economic factors 
• Parking fees, co-pays, limited insurance coverage

• Socioeconomic disadvantage and health status impact patients' ability to attend PR over 
extended periods of time

• Poor understanding of what PR entails

• Caring responsibilities
 Kahn PA, Mathis WS. Accessibility of Pulmonary Rehabilitation in the US. JAMA Netw Open. 2024;7(2):e2354867. doi:10.1001/jamanetworkopen.2023.54867



ROCHESTER CL. RESPIROLOGY (2019) 24, 844–853
ANNALS ATS VOLUME 18 NUMBER 5| MAY 2021 

UPTAKE 

• Despite huge benefits reaped from PR participation just 3% of all eligible COPD patients 
participate in 1 or more sessions

• Factors associated with poor uptake, low/non-adherence, lack of completion: current 
smoking, depression, social isolation, poor mobility, lack of perceived benefit, extremes of 
age, dyspnea severity, long-term oxygen therapy, transportation difficulty or travel distance, 
socio-economic disadvantage and costs

• Travel 
• Car, access to vehicle for transportation
• Parking
• Cost Disability
• Co-morbidities including depression 
• Smoking status

Completion



POSSIBLE OPTIONS TO FACILITATE 
ENROLLMENT AND ADHERENCE TO PR
• Free parking
• Parking vouchers
• Facilitated rides with non-profits
• Vouchers for ride sharing programs
• Direct transportation assistance
• Telerehabilitation programs

• Real time face-to-face
• Remote
• Hub and spoke 

• Scholarships
• Partnerships w/ commercial insurers
• Negotiation w/ third party payers to waive or reduce co-payments



REIMBURSEMENT/PAYMENT 
OPTIONS

• US differs from other countries
• Insurance
• Providers 

• PFS reimbursement
• HOPPS reimbursement
• Contract agreements
• Behavioral model (VPM/VTM)
• Patient self-pay



???

THANK YOU!
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