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   Audience Poll Question 1 (please respond)
 

Which statement best describes your facility? 
• Offers traditional (but not home-based) cardiac rehab 

• Offers home-based (but not traditional) cardiac rehab 

• Offers both traditional and home-based cardiac rehab 

• Does not offer or refer Veterans to cardiac rehab 

• Refers all eligible Veterans to non-VA (fee basis) cardiac rehab
 

• None of the above (or don’t know) 
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 Audience Poll Question 2 (please respond)
 

What is your primary role as it relates to cardiac rehab? 

– I am a VA provider already delivering home-based CR 

– I am a VA provider interested in delivering home-based CR 

– I am a VA investigator 

– I am a VA healthcare trainee 

– I am a VA patient 

– None of the above 
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 Home-Based Cardiac Rehabilitation
 

• Rationale for cardiac rehabilitation 

• Evidence for home-based delivery 

• Example programs 

• Implementation in VHA 



 

 

After a heart attack, stent placement, or bypass surgery, 

patients feel highly motivated to make lifestyle changes.
 

This is a huge opportunity to improve health and longevity.
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AACVPR/AACF/AHA Performance Measures 


Patients Who Should be Referred to Cardiac Rehab:
 

All patients hospitalized for:
 

• Acute myocardial infarction  Class I Recommendation   

     el of E   • Lev vidence A Chronic stable angina  

• Coronary artery bypass grafting  

• Percutaneous coronary intervention 


• Cardiac valve surgery Thomas et al, Circulation 2007 

Thomas et al, Circulation 2010 • Cardiac transplantation
 
Drozda et al, Circulation 2011 



  
   

 

     

 

  

   

 

  

CMS Physician Quality Reporting System (PQRS) 

Measure #243 (=National Quality Forum #0643)
 

“Cardiac Rehab Patient Referral from an Outpatient Setting”
	

Percentage of patients evaluated in an outpatient setting (who 

within the previous 12 months have experienced an acute MI, CABG 

surgery, a PCI, cardiac valve surgery, or cardiac transplantation, or who 

have chronic stable angina and have not already participated in an 

early outpatient cardiac rehabilitation/secondary prevention program for 

the qualifying event/diagnosis) who were referred to a CR program. 

National Committee for Quality Assurance (NCQA) 

Healthcare Effectiveness Data and Information Set (HEDIS) 



36 sessions of supervised exercise training  

11%  lower  risk of death or hospitalization  

HR  0.89 (95%  CI, 0.81-0.99;  p=0.03)  JAMA, 2009  



 

 

   

 

CMS Adds Coverage for Systolic Heart Failure in 2014
 

CMS Decision Memo for Cardiac Rehabilitation Programs 


Chronic Heart Failure (CAG-00437N), February 2014
 

www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=270
 

http://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=270
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  Referral to and Participation in Cardiac Rehab
 

Medicare  patients  
hospitalized for                 2000-07  
CABG  or MI  

 

Referral to CR  a 56%  
 

Participation in CR  b 19%  
 

a  Brown,  JACC 2009  
References  b  Suaya,  JACC 2007  



  

  

Beatty et al, 

JACC 2014 



     

  Referral to and Participation in Cardiac Rehab
 

Medicare  patients   
hospitalized for                 2000-07  2007-12  
CABG  or MI  

  

Referral to CR  56% a    73% - 81% c  
  

Participation in CR  <20% b    <20% d  
  

a  Brown,  JACC 2009  c  Beatty, JACC 2014  
References  b  Suaya,  JACC 2007  d  Beatty, Circ QCOR  2015  



 

 

 

  

Participation in Cardiac Rehabilitation by VISN (FY07-FY11)
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Overall, 10.3% of eligible  Veterans       

with ischemic  heart disease 

participated in cardiac  rehab  

(Schopfer et al, JAMA  Int Med 2014)  

VISN
 



  J Cardiovasc Pulm Rehab 2016
 



 

Only  35 Cardiac Rehab Centers in VHA 
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Common Barriers
 

 Patient-level factors: 

• Distance from center 

• Lack of transportation 

• Financial constraints 

• Time off from work 

• Limited motivation 

 Provider-level factors 

• Awareness of guidelines 

• Unsure how to refer 

 System-level factors: 

• Organizational dynamics 

• Complexity of programs 

• Poor reimbursement 

Schopfer D et al, J Cardiovasc Pulm Rehab, 2016 (QUERI RRP 12-232) 


Forman D et al, Mayo Clinic Proceedings, In press (QUERI RRP 12-253) 




 

   Should We Build New Cardiac Rehab Facilities? 
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Participation in Cardiac Rehab at 124 VA hospitals (2007-11)
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 35 VA facilities with on-site CR program (30,694 pts) 

89 VA facilities without on-site CR program (58,132 pts) 

45% 
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0%
 
After MI After PCI After CABG Any IHD
 
p<0.001 p<0.001 P<0.001 P<0.001
 

Probably 

not! 

Schopfer et al, 

JAMA Int Med, 


2014
 



   New delivery strategies needed!
 



 

 

 

 

 Home-Based Cardiac Rehabilitation
 

• Rationale for cardiac rehabilitation 

• Evidence for home-based delivery 

• Example programs 

• Implementation in VHA 



   

   

  

  

  

Cochrane Database of 

Systematic Reviews 

2015, Issue 8 

www.cochranelibrary.com 

Home- and center-based forms of cardiac rehabilitation seem to be equally 

effective for improving clinical and health-related quality of life outcomes. 

This finding supports the continued expansion of home-based programs. 

http://www.cochranelibrary.com/


 RCTs of Center-based vs. Home-based Cardiac Rehab
 

Outcome   Total #   
(3 to 12 months)  # Studies  Subjects  Risk Ratio  95% CI  

  

Smoking  6  986  0.98  0.79,   1.21  

Mortality  7  1166
  0.79  0.43,  1.47  

Completion  18  1984  1.04  1.01,   1.07  



 RCTs of Center-based vs. Home-based Cardiac Rehab
 

Outcome   Total # Mean difference   
(3 to 12 months)  Units  subjects  between groups  95% CI  

  

Systolic BP  mmHg  1117  +0.2  -3.4,   +3.8  

Diastolic BP  mmHg  991  -1.9  -3.0,  -0.8  

Total cholesterol  mg/dL  1109  -2.7  -9.3,   +4.3  

HDL cholesterol  mg/dL  883  -2.7  -4.3,   -1.2  

LDL  cholesterol  mg/dL  388  -2.3  -10.4,  +5.8  



 Greater participation in HBCR can offset lower efficacy
 



 

 

 

 

 

  

 

 

 

 

 

Potential Advantages of Home-Based CR
 

• No wait list/capacity issues 

• Customizable and individually tailored 

• Flexible scheduling 

• No travel/transportation issues 

• Greater privacy 

• Lower cost 

• Integrated with patient’s regular home routine 


• Possibly greater adherence and sustainability 




  

 

 

 

 

 

 

  

 

Potential Disadvantages of Home-Based CR 

• Lack of reimbursement 

• Less intensive exercise training 

• Lower social support 

• Less patient accountability 

• Lack of standardization among programs 

• Minimal patient monitoring 

• Safety concerns for sicker patients 



 

 

 

 
  

  

 

 

5060 exercise studies in 4250 high risk patients, including:
 

• N= 1289  Congestive Heart Failure  

• N= 598  Hypertrophic Cardiomyopathy  

• N= 194  Pulmonary Hypertension  

• N= 212  Aortic Stenosis  

• N= 686  Age 75 or Older  

• N= 1748  Women  

• N= 1192  Peak V02 < 14  ml/kg/min  

Adverse 
events in 

1/625 studies 
(no deaths) 

Skalski et al, Circulation 2012;126:2465-2472 
27 
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• RCT of 1053 patients with HF + reduced LVEF + defibrillator 

• Exercise training (n=546) vs. usual care (n=507) 

• No difference in # defibrillator shocks between groups 



 

 

 

 

 Home-Based Cardiac Rehabilitation
 

• Rationale for cardiac rehabilitation 

• Evidence for home-based delivery 

• Example programs 

• Implementation in VHA 



  1992-present ©The Heart Manual, NHS Lothian
 



  

Conclusion: Evidence from RCTs suggests the Heart Manual 
is as effective as hospital-based cardiovascular rehabilitation 
on psychological, behavioral, and biological outcomes. 



   

  

 >20 Years Ago . . .
 

• RCT of 585 patients at 5 Kaiser Medical Centers 

• Home-Based Cardiac Rehabilitation vs. Usual Care 



   MULTIFIT TRIAL RESULTS (DeBusk, 1994) 


Home-based   
cardiac rehab Usual care  

(n=293)  (n=292)  P value  

Smoking cessation  70%  53%  0.03  
 

LDL (mg/dL)  107  132  0.001  
 

Exercise capacity 9.3  8.4  0.001  
(METS)  



 

 

 

 

 Today. . .
 
Kaiser Permanente MULTIFIT Program
 

http://mydoctor.kaiserpermanente.org/ncal/Images/1029-E%20Revised%2010-10_tcm75-14569.pdf 

http://abc30.com/health/patients-get-heart-smart-with-multifit-program/511230/ 
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PLOS ONE,  2014  

Telephone CR  interventions  38%  reduction in re-hospitalization   



 

  

   

  

 

 

• RCT of 120 post-MI patients 

• Smartphone-based home CR (vs. center-based CR) 

• Greater uptake, adherence, and completion of CR 

• Similar improvements in exercise capacity 
Heart, 2014 



 

  

VA Mobile Application in Development
 

Alexis Beatty MD MAS
 



 

 

 

 

 Home-Based Cardiac Rehabilitation
 

• Rationale for cardiac rehabilitation 

• Evidence for home-based programs 

• Examples from other health systems 

• Implementation in VHA 



  San Francisco VA Health Care System 




 

  

 

Healthy Heart Program
 

http://www.sanfrancisco.va.gov/services/HealthyHeart_.asp
 

http://www.sanfrancisco.va.gov/services/HealthyHeart_.asp
http://www.sanfrancisco.va.gov/services/HealthyHeart_.asp


 

  
 
 

 
 

 

  

 

 

  

Key Facilitators for Implementation
 
•	 Stakeholder engagement 

o	 CT surgery 
o	 Cardiology 
o	 Physical therapy/rehabilitation 
o	 Nutrition 
o	 Clinical Applications Coordinator 

•	 Systematic (automated) referral 

•	 Bedside visit during hospitalization for index event 

•	 Multidisciplinary team (nurse, exercise physiologist, dietician, 
psychologist, physician) 

•	 Tracking of patients Arena et al, Circulation 2012 





 Post-PCI Order Set
 





        

Phases of Cardiac Rehabilitation   
 

Phase 1  Assessment and edu cation  In hospital  
 
 

Phase 2  Individualized exercise  training  0 to 12 weeks  
 post-discharge  

 

Phase 3  Long-term maintenance  >12  weeks           
 post-discharge  



  Healthy Heart Program
 



https://www.kramesstore.com/OA_HTML/ActivePartnership.html 

  

 

 

American Heart Association (AHA), January 2013
 

“An Active Partnership For the Health of Your Heart”
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 Hand Weights Pedometer 

TheraBands
 

Exercise Peddler  



  Heart Rate Watch
 



 Home exercise equipment (if necessary)
 





   

     

   

   

   

   

    

    
 

   

FTEE (per ~300 eligible patients/150 enrolled in HBCR)
 

1.5 Cardiac rehabilitation nurses 

0.2 Dietician 

0.8 Exercise physiologist 

0.2 Physician director 

0.1 Psychologist 

0.2 Program manager 

3.0 Total FTEE (per 300 Phase I and 150 Phase II) 
Goal:
 

Cost-neutral or cost-saving (by reducing hospitalizations)
 



 
  

   
Office of Rural Health Funding: 350 Patients Referred 


to Healthy Heart Program in the First Year (FY14)
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Office of Rural Health (ORH)  

Home-Based Cardiac Rehab Programs
 

Kariann.drwal@va.gov
 
Contact: 

Bonnie.wakefield@va.gov 

Iowa City VA 

mailto:Kariann.drwal@va.gov
mailto:Kariann.drwal@va.gov
mailto:Kariann.drwal@va.gov
mailto:Kariann.drwal@va.gov
mailto:Bonnie.wakefield@va.gov


  

  

 

 

 

 

 

 

   

 

Components of Home-Based CR Program (Summary)
 

• Automatic referrals (post-CABG, post-PCI order sets) 

• Bedside visit by cardiac rehabilitation nurse 

• Exercise prescription and physical activity monitoring 

• Motivational interviewing and goal setting 

• Provision of home exercise equipment (if needed) 

• Medication reconciliation and tracking 

• Nutrition and weight management 

• Stress reduction (including peer support group calls) 

• Risk factor management (blood pressure, lipids, smoking)
 



 

 

 

 
   

 

Home-Based Cardiac Rehabilitation  

• Rationale for cardiac rehabilitation 

• Evidence for home-based delivery 

• Example programs 

• Implementation in VHA 
Mary Whooley MD 

mary.whooley@ucsf.edu 

mailto:mary.whooley@ucsf.edu



