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Overview 

•  CR: need, benefits 
•  CR utilization 
•  CR barriers 
•  How to increase CR use 
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Global DALYs per 100,000 2017 - rank 

GBD IHME 5 



Cardiac Rehabilitation (CR) 



Anderson et al., JACC 2016 7 



Guidelines with CR Referral Recommendation 

2014 AHA/ACC Guideline for the Management of Patients With NSTE-ACS 
1. All eligible patients with NSTE-ACS should be referred to a comprehensive cardiovascular rehabilitation program either before hospital discharge or 
during the first outpatient visit. (Class I, Level of Evidence: B)  
  
2013 ACCF/AHA Guideline for the Management of Patients With STEMI 
Exercise-based cardiac rehabilitation/secondary prevention programs are recommended for patients with STEMI. (Class I, Level of Evidence: B)  
  
2013 ACCF/AHA Guideline for the Management of Heart Failure   
1. Exercise training (or regular physical activity) is recommended as safe and effective for patients with HF who are able to participate to improve 
functional status. (Class I, Level of Evidence: A)  
  
AHA/ACCF Secondary Prevention and Risk Reduction Therapy for Patients With Coronary Artery and Other Atherosclerotic Vascular Disease: 
2011 Update  
1. All eligible patients with ACS or whose status is immediately post coronary artery bypass surgery or post-PCI should be referred to a comprehensive 
outpatient cardiovascular rehabilitation program either prior to hospital discharge or during the first follow-up office visit . (Class I, Level of Evidence: A)  
  
AHA Effectiveness-Based Guidelines for the Prevention of Cardiovascular Disease in Women–2011 Update   
1. A comprehensive CVD risk-reduction regimen such as cardiovascular or stroke rehabilitation or a physician-guided home- or community-based exercise 
training program should be recommended to women with a recent acute coronary syndrome or coronary revascularization, new-onset or chronic angina, 
recent cerebrovascular event, peripheral arterial disease (Class I; Level of Evidence A) or current/prior symptoms of heart failure and an LVEF 35%. 
(Class I; Level of Evidence B)  
  
2011 ACCF/AHA Guideline for Coronary Artery Bypass Graft Surgery  
1. Cardiac rehabilitation is recommended for all eligible patients after CABG . (Class I, Level of Evidence: A)  
  
2011 ACCF/AHA/SCAI Guideline for Percutaneous Coronary Intervention  
1. Medically supervised exercise programs (cardiac rehabilitation) should be recommended to patients after PCI, particularly for moderate- to high-risk 
patients for whom supervised exercise training is warranted. (Class I; Level of Evidence: A)  
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CR Utilization Indicators 
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Referral  Completion 

patient attendance at a 
first CR program visit 

proportion of sessions 
(i.e., on-site exercise 

sessions with education, 
home-based calls) 
completed of those 

prescribed 

attendance at some of 
the CR intervention 

components, and formal 
re-assessment at the 
conclusion of the CR 

intervention 

Adherence Enrolment 

official 
communication 
amongst healthcare 
provider, CR 
program and the 
patient that 
recommends 
participation in a CR 
program  

 
  

 

Grace et al., CJC 2014 



Review: CR QIs (7) 
 Association 
(number of 
indicators) 

AHA / 
ACCF 

/ 
AACV

PR 
(9) 

ACR
A 

(71) 
BAC
PR 
(6) 

CCS / 
CACP

R 
(30) 

EAP
C* 
(1) 

 
Japa

n 
(13) 

CSA
NZ 
SP 
WG 
(13) 

Total 
(/7) 

Referral x x x x x x x 7 
Enrollment  x x   x     3 
Adherence  x     x   x 3 

 
Completion   x   x   x x 4 

 

Moghei, M.,* Oh, P., Chessex, C., & Grace, S.L. (in press). Cardiac 
rehabilitation quality improvement: narrative review. JCRP. 



CR Use in the US (2007-11) 

≥1 visit = 16.3% 

Beatty et al., Circ 2018;  
5% Medicare  N=143,756  
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Women 

Elderly 

Ethnocultural Minorities 

Socio-economically 
disadvantaged 

Rural patients 

Under-represented groups: low & inequitable use  

Valencia et al. JCRP, 2011 



Chan, P. S. et al. Cardiac performance measure compliance in outpatients: The 
American College of Cardiology and National Cardiovascular Data 
Registry’s PINNACLE (Practice Innovation And Clinical Excellence) Program. J. 
Am. Coll. Cardiol. 56, 8–14 (2010). 



WHY: CR Utilization Barriers 

Health System 

Providers 

Patients 
14 Clark et al. reviews 



Key Health System Barrier: Lack of Capacity 
(and reimbursement) 

WHO Region 1 spot per xx IHD 
patients 

Africa 579 
Americas  4 
Eastern Mediterranean  89 
Europe 8 
South-East Asia 303 
Western Pacific 17 
Global 12 

Turk-Adawi, Supervia, Lopez…Grace; under review (abstract in Global Heart) 



Key Provider Barriers to CR Use 

•  Lack of referral 
•  Lack of patient encouragement 

•  Physician Att’des Related to CR: 
−  Skeptical about the benefits  
−  Perceive proximate program is of poor quality 
−  Bad experience with a program 
−  Lack of familiarity with local programs 
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Ghisi.. Grace; Clin Cardiol 2013; Ghisi & Grace PACRR HL&C epub 



Patient Barriers (CRBS) 

17 Shanmugasegaram, Grace et al. Clin Cardiol 2012 
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So What Can We Do About It? 



Circ, 2011 



eReferral 
CR SITE Queue INPATIENT UNIT 

D/C Letter  
CR Option Jane Doe,  

age 62, CV 
Surgery, 
Referral to 
CR … 



CRCARE: Cardiac Rehab 
Care Continuity through Automatic Referral 

Evaluation 



22 

22 



• Target	=	85%	CR	referral	
• Target=	70%	CR	enrolment	

JCRP & CJC 2011 



Review of CR Registries Globally (8) 

Poffley, Thomas, Grace et al., EJPC 2017 



2014, Issue 6. Art. No.: CD007131. 
DOI: 10.1002/14651858.CD007131.pub3. 

Santiago Pio, C.*, Chaves, G.*, Davies, P., Taylor, R. & Grace, S.L. 



Search Results & Citation Consideration 

Records identified through 
database searching since 
last review to Apr 2018: 
 
Total  (N=8,932) 
 
Additional records 
identified from hand 
searching 
(n=7) 
 
Studies included in 
previous Cochrane review 
(n=25) 

 
Screened based on 

title and abstract 
(n=6,430)  

 

 
Full-text articles 

assessed for 
eligibility  
(n=102) 

 

 
Trials included in the review 

update 
(N=26) 

24 for quantitative synthesis 
(27 comparisons) 

 
From previous review (n=12) 

 
From search update (n=14) 

 
Awaiting classification (n=5) 

 
Ongoing (n=4) 

 
Excluded: 

(n=84) 
 



Results  
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Number of included trials for quantitative analysis by outcome: 

Enrolment Adherence Completion 

64% male participants, 36% included HF patients 

N = 16  
participants = 3096 

N = 8 
participants =1178 

N = 7 
participants = 1565 



Interventions 
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Results: Effect of CR Utilization interventions on Enrolment  

29 

27% ↑ enrolment  
 

Under revision; Cochrane 



Subgroup Analyses: 
Delivered F2F by HCP  
(both 60% ↑  enrolmt)  

Under revision; Cochrane 



Adherence 

Under revision; Cochrane 

Completion 
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Patient CR Utilization Policy Statement Development 

Convene 
Panel 

• Stakeholders, patient partners, methodologists. 
Multidisciplinary, geographic representation 

Draft • Statement & recommendations, based on Cochrane evidence, 
AGREE II and IOM 8 Trustworthiness Stds 

Rate/ 
Consensus 

External 
Review 

• External panel, public comment 
• All relevant associations 

Disseminate 
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* 

7 point scale - ≥5/7; webcall 
GRADE for strength of recommendations 



Policy Statement Recommendations:  
Increasing CR Utilization 

Recommendation Quality of the 
Evidence 
(GRADE) 

Strength  of the 
Recommendations 

(GRADE)  

Evidentiary Basis 

1. CR enrolment interventions should target 
healthcare providers, to impact delivery to 
indicated patients 

⊕⊕⊝⊝ 
LOW 

  

Strong  Carroll et al., 2007; 
Cossette et al., 2012; 

Jolly et al., 1999; Scott 
et al., 2013 

2. Enrolment interventions should be delivered 
to patients face-to-face, by a nurse, potentially in 
conjunction with an allied healthcare provider or 
peer.   

⊕⊕⊝⊝ 
LOW 

  

Strong Carroll et al., 2007; 
Cossette et al., 2012; 

Jolly et al., 1999; Price 
et al., 2012 

3. To increase adherence, interventions should 
be delivered remotely or at least some of the 
cardiac rehabilitation program should be 
delivered unsupervised 

⊕⊕⊕⊝ 
MODERATE 

  

Weak  Focht et al., 2004; 
Hwang et al., 2017; 
Kraal et al., 2014  

C. Pio, T Beckie, M Varnfield, A Gagliardi, A Babu, A Mola, N Sarrafzadegan, M 
Supervia, J Buckley, M Heine, M. Trani, B Radi, SY Chen, S Baidya, A Abreu, J 
Khiong, J Sawdon, P Moffatt, SL. Grace; under public comment.  



Talking to Patients About CR At Bedside 



Guideline Implementation Tool 

•  Online course for inpatient cardiac healthcare providers regarding 
how to talk to patients at the bedside and promote their use of CR 

•  http://s3.amazonaws.com/tempshare-stage.storyline.articulate.com/
sto_1cs4bke2d1o4b1pg21oa24q11d8o9/story.html   
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eLearning Clinical societies  



Online Course Evaluation Model – 4 levels 
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Reaction 

•  Measure of learners’ reaction to the course  
•  Think-aloud protocol 

Learning 

•  Extent to which knowledge increases or skills are broadened 
•  Questionnaire – pre, post-course & 1 month later 

Behaviour  

•  Change in actions as a result of the training  
•  Observe and rate HCP-pt CR communication pre and post-course 

Results  

•  Measure of the final organizational outcomes 
•  Number of referrals and enrolment before and after course 

Kirkpatrick; Train Dev 1996 
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https://millionhearts.hhs.gov/tools-
protocols/action-guides/cardiac-
change-package/index.html 
 



Conclusions 
•  CR works 
•  CR is under-used 
•  Strategies to increase use have been 

established 
•  The strategies have not been widely 

implemented 
•  If every patient was referred, we would  

have more participants and hence 
substantial gains in the CV health of the 
nation. 
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For More Information 
•  sgrace@yorku.ca 

•  @sherrylgrace  

•  www.globalcardiacrehab.com 




