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 Each year in the United States, more than 1 million persons enter the 

turbulent waters of recovery after a cardiovascular event

 Surprisingly, only approximately 25% of patients who have had a 

cardiovascular event participate in cardiac rehabilitation despite its multiple 

proven benefits

 Cardiac rehabilitation is a secondary prevention therapy for persons with 

cardiovascular disease.

 This review addresses the current science and practice of cardiac 

rehabilitation, as well as the lessons learned from the past that will guide 

future directions in cardiac rehabilitation
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As early as 1772, Heberden noted a possible role for exercise as a therapy for 

CVD, reporting that a patient with angina who sawed wood 30 minutes daily for 

6 months “was nearly cured”

History of Cardiac Rehabilitation



 Until the 1950s, physical activity  was generally prohibited after AMI .
 In 1952, Levine and Lown reported 

that armchair exercise was both safe beneficial for hospitalized patients  
AMI.(chair Therapy).

 Wenger introduced a progressive physical activity regimen initiated in the  
intensive care setting

Hellerstein and Ford extended cardiac rehabilitation to the outpatient 
setting a move that drew serious criticism because of safety concerns.

 In 1978, Haskell reported that in a study of 30 outpatient cardiac 
rehabilitation centers, severe cardiovascular complications were rare.



Around this same time, the Centers for Medicare 
and Medicaid Services (CMS) began to provide 
coverage for outpatient cardiac rehabilitation 
services, and guidelines were published in 1995.
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( 1964سازمان بهداشت جهانی، )تعریف بازتوانی قلبی 

یروانجسمی،شرایطبهترینایجادبراینیازموردمداخلاتوهافعالیتمجموع•
راخودعادیمکانخود،تلاشبابتوانندبیمارانکهطوریبهممکن،اجتماعیو
.باشندداشتهفعالیزندگیوآورنددستبهیاکردهحفظراجامعهدر

.



CR Evolution



CR Programs

 The science and practice of 
CR  have continued to grow 
over the past three decades.

 The current aim of cardiac 
rehabilitation is to help 
patients achieve the best 
possible cardiovascular 
health.



Clinical practice guideline for CR



CR Programs

 Eligible patients enter the cardiac rehabilitation pathway 
when referred after a qualifying event or diagnosis, ideally 
beginning within 1 to 2 weeks after the event .



Prompt enrollment in cardiac rehabilitation appears to 
improve patient participation in the program; participation is 
1% lower for every 1-day delay in enrollment.



Early enrollment also improves outcomes, with a 67% greater 
improvement in exercise capacity among patients enrolled in 
a program within 15 days after hospital discharge than among 
patients enrolled 30 or more days after discharge.



Thomas RJ. N Engl J Med2024;390:830-841

CR       Pathway 



CR Programs

trained, multidisciplinary cardiac 
rehabilitation team that generally 
consists of physicians, nurses, 
exercise physiologists, dietitians, 
social workers, and psychologists.

an individualized treatment plan 
for each patient that is based on 
applicable evidence-based 
treatment strategies, as well as the 
patient’s needs, goals, and 
preferences

At the beginning of each CR 

session, patients are assessed for 

signs or symptoms of unstable 

disease, and vital signs are 

monitored before, during,and after 

exercise.

Patients attend 36 CR sessions,
 each lasting 1 hour
 over a period of 12 weeks



CR Programs
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CR phase



Recent Challenges and Advances in 
Cardiac Rehabilitation



Recent Challenges and Advances in  CR 

Despite the myriad changes and challenges in 
cardiovascular medicine today, advances in CR 
by the growth in scientific publications in the 
field over the past 20 years .

some of which are highlighted below.

Benefit of CR Today

Bridging the Participation Gap in CR

Home-Based Cardiac Rehabilitation



Although reductions in mortality have been reported 
previously in randomized trials, a systematic review 
suggests little or no effect of cardiac rehabilitation on 
all-cause mortality.

This finding may be due to improvements over time in 
the usual care of patients or to quality issues in the 
trials themselves.

Benefitof CR 







 All-cause mortality benefits are clear in large observational studies ; and show a 
dose–response association, 1 to 2% reduction in mortality for each CR session .

 Although this relationship may be due, in part, to healthy participant bias, the cardiac 
rehabilitation session dose–response is consistent with the dose response effects of 
individual components of a cardiac rehabilitation program, such as exercise training 
and statin therapy.

 Cost–benefit studies : a savings of $2,920 (Canadian dollars) per year in medical 
expenditures for CVD persons who completed CR , as compared with those who were 
not referred to CR .

 A systematic review showed that cardiac rehabilitation is cost-effective, with an 
incremental cost-effectiveness ratio ranging from $1,065 to $71,755 per quality-
adjusted life-year gained .

Benefit of CR 



https://michiganvalue.org/tag/cardiac-rehab/







low participation in CR 

A 2020 report : participation in CR increased in 
post PCI ,CABG  31% in 1997   to 55% in 2020.

For AMI with PCI : increased from 21 to 33%. 

For AMI without PCI : Dropped from 11% to 7%. 

Overall, only 24% of eligible patients participated 
in CR  in 2020.

 only 24% of eligible patients who began cardiac 
rehabilitation did so within 21 days after the 
qualifying event,

only 27% completed a full course of CR .



disparities are most :women, older patients, racial or 
ethnic minority groups, patients in lower
Socioeconomic groups, and those living in areas with 
limited numbers of cardiac rehabilitation programs.

Only 18.9% of women, 9.8% of patients older than 85 
years of age, 13.6% of non-Hispanic Black patients, 
13.2% of Hispanic patients participate in CR 

Although 39% of eligible patients participate CR  in

the West North Central Census Division, only 20%

participate in other regions of the country. 

low participation disparities in CR



Discovery of effective solutions

automatic referral systems and patient 
navigators. (boost from 30 to 74%  ).

 the capacity of existing CR programs in USA  is 
low  (only  sufficient  for 37% of eligible patients)

Financial and insurance constraints are 
potentially correctable barriers doubling of the 
program completion rate )

 national clinical practice guidelines (70% )

Quality improved strategy



Thomas RJ. N Engl J Med2024;390:830-841



Home-Based Cardiac Rehabilitation





Home-Based Cardiac Rehabilitation

 the same clinical components and trained personnel

 differing only in the location where the program occurs

 Patients communicate with CR  sf members through 
telephone,video, or other messaging options either

Hybrid programs



when they are exercising (synchronous  communication) or at 
a time when they are not exercising (asynchronous 
communication).



Structure, process, and outcome metrics for 

home-based CR



Benefits of home-based CR 

Adherence to HBCR  higher than CBCR.

Mortality was 36% lower among patients who 
chose HBCR than no CR

The cost effectiveness of HBCR  is favorable.



Future Directions



Future Directions

an array of tools and strategies to help deliver 
effective CR.

in various locations — from centers to homes 
to anywhere (at work, traveling,…)

new intervention strategies and interactive 
tools, including wearable technologies….

expanded to other CVD (cardio-oncology ,AF 
,Congenital HD)

Before procedure (prehabilitation)



Future
state of “new and improved” — CR  with high 

value and high utilization.





Conclusions





مبتنی بر ه پیشگیری ثانویبه طور خلاصه توانبخشی قلبی 

ن شواهد را پس از یک رویداد قلبی عروقی برای بیمارا

.فراهم می کند

ون با وجود پیشرفت روزافزدرصد مشارکت بیماران اما 

ی که با این برنامه بسیار پایین است و باید تمامی گروه های

بیماران در ارتباط میباشند،

به در جهت استقبال هرچه بیشتر بیماران از این برنامه

وسیله تعدیل هزینه ها و همچنین فراهم آوردن دسترسی

آسان و راه اندازی توانبخشی در منزل و سایر روش ها 

.برنامه ریزی و کوشش نمایند






