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Heart and Soul and Cardiac Rehabilitation

• Depression associated with adverse cardiovascular outcomes  

• Key role of health behaviors (especially physical inactivity) 

• Cardiac rehabilitation an underutilized opportunity to treat both

• Ways to improve engagement in cardiac rehabilitation

• Potential benefits of COVID pandemic on cardiac rehab delivery 





10 leading (non-communicable) causes of death & disability in adults
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Disability-adjusted life years (DALYs) lost (in millions), 2019

à As of 2019, depressive disorders 
will result in 46 million disability-
adjusted life years lost worldwide

Global Burden of Disease Study, Lancet October 2020; 396: 1204–22. 





Protective◄ ——│——►Harmful    

Depression associated 
with 90% greater risk of 
incident CHD events;
pooled RR 1.9 (1.5-2.4)



Depression associated 
with 60% greater risk of 
recurrent CHD events; 
pooled RR 1.6 (1.3-1.9)

Protective◄ ——│——►Harmful    



The Heart and Soul Study

• Prospective cohort study of 1017 outpatients with stable coronary 
disease, enrolled 9/00 – 12/02

• Goal was to determine why depression is associated with adverse 
cardiovascular outcomes

• Baseline exam included psychiatric interview, blood draw, exercise 
treadmill, stress echocardiography, 24-hour holter (heart rate 
variability), and 24-hour urine (catecholamines, cortisol)

• Depressive symptoms assessed using 9-item Patient Health 
Questionnaire (PHQ)



Depression

Heart and Soul Study 
(1017 patients with coronary heart disease)

JAMA. 2008;300:2379-2388. https://doi.org/10.1001/jama.2008.711

5 years

Cardiovascular 
events

https://doi.org/10.1001/jama.2008.711
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Depressive symptom score (9-item Patient Health Questionnaire)
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Association between depressive symptoms 
(PHQ-9 score ≥10 vs. <10) and CV events

Covariates adjusted for Excess risk associated with 
depressive symptoms

Age 50%



Association between depressive symptoms 
(PHQ-9 score ≥10 vs. <10) and CV events

Covariates adjusted for Excess risk associated with 
depressive symptoms

Age 50%

Add education, prior MI, DM, CHF,             
LV ejection fraction

31%

Add log CRP 24%

Add smoking 20%

Add medication non-adherence 18%

Add physical inactivity 5%



Poor health behaviors (especially physical inactivity) 
responsible for excess risk of cardiovascular events 

JAMA. 2008;300:2379-2388. https://doi.org/10.1001/jama.2008.711

https://doi.org/10.1001/jama.2008.711




Manifestations
• symptom burden
• emotional distress
• functional limitation

Cardiovascular
disease

Biological Factors
• catecholamines
• inflammation
• platelet activation

Major                      
Depressive Disorder

Behavioral Factors
• physical inactivity
• smoking
• medication nonadherence

Annual Review of Clinical Psychology. 2013; 9:327-54. https://doi.org/10.1146/annurev-clinpsy-050212-185526

https://doi.org/10.1146/annurev-clinpsy-050212-185526
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• Depression associated with adverse cardiovascular outcomes  

• Key role of health behaviors (especially physical inactivity) 

• Cardiac rehabilitation an underutilized opportunity to treat both
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Medical Clinics of North America, 2000



N Engl J Med, Vol. 345, No. 12 · September 20, 2001



• Cardiac rehab leads to 
26% reduction in 12-
month mortality after 
MI or revascularization



https://doi.org/10.1016/j.hrtlng.2018.09.011



Effects of exercise-based CR on anxiety

Effects of exercise-based CR on depression



Krishnamurthi et al, 
J Am Heart Assoc. 2019;8:e011639. 
DOI: 10.1161/JAHA.118.011639. 

PTSD and 
depression 

associated with 
higher CR 

participation 
rates in 86,537 
Veterans with 

ischemic heart 
disease 

n=66,165              n=11,424             n=4,077         n=4,871 



Cardiac Rehabilitation Vastly Underutilized in U.S.



Index 
event Refer Enroll Participate Maintain

Cardiac Rehabilitation Vastly Underutilized in U.S.

80% 20%40% <10%



Mayo Clinic Proceedings, 2017;92:234-242



Index 
event Refer Enroll Participate Maintain

Automatic 
referral

Quality Gaps = Opportunities for Improvement



Journal of Cardiopulmonary Rehabilitation and Prevention, 2009

à Automated referral (embedded in discharge summary) 
improved participation in >800 patients with MI or CABG 





Index 
event Refer Enroll Participate Maintain

Automatic 
referral

Bedside 
liaison

Quality Gaps = Opportunities for Improvement



This is a huge opportunity to improve health and longevity.

After a heart attack, stent placement, or bypass surgery, 
patients feel highly motivated to make lifestyle changes.



Grace et al, 2011
Arch Int Med

P<0.0
5





Index 
event Refer Enroll Participate Maintain

Automatic 
referral

Bedside 
liaison

Home-based 
programs

Quality Gaps = Opportunities for Improvement



Am Heart J, 2000



Cochrane Database of 
Systematic Reviews 

2017, Issue 6 
www.cochranelibrary.com

23 randomized trials à home- and center-based 
cardiac rehabilitation equally effective for 

improving clinical and health-related quality of 
life outcomes. 

http://www.cochranelibrary.com/


Home-Based vs. Center-Based CR

Outcome
(3 to 12 months) # Studies

Total # 
Subjects Risk Ratio 95% CI

Smoking 5 986 1.02 0.83 – 1.27

Mortality 11 1505 1.19 0.65 – 2.16

Completion 22 2615 1.04 1.00 – 1.08



Federal Practitioner; May 
2017:30-35

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

Veterans Health Administration

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


0%

5%

10%

15%

20%

25%

30%

2010
(n=1)

2011
(n=3)

2012
(n=3)

2013
(n=4)

2014
(n=6)

2015
(n=12)

Ca
rd

ia
c 

re
ha

bi
lit

at
io

n 
pa

rt
ic

ip
at

io
n

Off-site facility-based CR only
On-site or off-site facility-based CR
Off-site, on-site or home-based CR

Availability of home-based CR à 4-fold greater participation

Schopfer et al, JAMA-Int Med, 2018
Number of VA facilities



Scientific 
Statement 

jointly 
published 

by 3 societies 
in 2019





Incorporating Digital Technologies



Potential Disadvantages of Home-Based CR

• Lack of reimbursement
• Less intensive exercise training 
• Less social support
• Less patient accountability
• Lack of standardization among programs
• Less face-to-face monitoring and communication
• Safety concerns for higher-risk patients 



• Integration with regular home routine 
• Reduced enrollment delays
• Expanded capacity/access
• Individually tailored
• Flexible, convenient scheduling
• Minimal travel/transportation barriers
• Patient privacy 
• Potentially greater adherence and sustainability

Potential Advantages of Home-Based CR



• Most importantly, home-based cardiac 

rehabilitation is better than nothing!



Index 
event Refer Enroll Participate Maintain

Automatic 
referral

Bedside 
liaison

Home-based 
programs

Focus on health 
behaviors

Quality Gaps = Opportunities for Improvement



10 Key Components of CR
• Physical activity 
• Medication adherence
• Smoking cessation
• Healthy eating 
• Psychosocial support
• Blood pressure control
• Lipid management
• Diabetes management
• Weight management
• Outcome assessment

Cardiac Rehabilitation is Too Complicated



Focus on the 5 
Behaviors that 

Patients Can Control

10 Key Components of CR
• Physical activity 
• Medication adherence
• Smoking cessation
• Healthy eating 
• Psychosocial support
• Blood pressure control
• Lipid management
• Diabetes management
• Weight management
• Outcome assessment

Cardiac Rehabilitation is Too Complicated



Focus on 
Modifiable 

Health 
Behaviors Healthy 

eating
Stress 

management

Physical 
activity

Medication 
adherence

Smoking 
cessation



Separate Structure, Process & Outcomes (Donabedian, 2005)





Track Metrics to Monitor Progress

• Number of days from index event to enrollment
• Number of patients referred (% of eligible)
• Number of patients enrolled (% of referred) 
• Number of sessions completed

Track:
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Circulation. 2020;142:1781–1782. 
DOI: 10.1161/CIRCULATIONAHA.120.051769 



TELEMEDICINE and e-HEALTH. NOVEMBER 2020 DOI: 10.1089/tmj.2020.0213







Heart and Soul and Cardiac Rehabilitation

• Adverse cardiovascular outcomes associated with depression largely 
explained by poor health behaviors

• Cardiac rehab an opportunity to improve mental and physical health
• Automatic referral, bedside liaison, and home-based cardiac rehab 

can improve participation
• Focusing on the five modifiable health behaviors simplifies message 
• “The future is now” – potential benefits of COVID pandemic


