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Background and rationale

Cardiac Rehabilitation (CR) programmes were
first developed in the 1960s when the benefits of
ambulation during prolonged hospitalization for
coronary events had been documented. Exercise was
the primary component of these programmes. They
were predominantly offered to survivors of uncom-
plicated myocardial infarction and initiated at a time
remote from the acute event. Concern about the
safety of unsupervised exercise after discharge led
to the development of highly structured rehabilita-
tion programmes that were supervised by physicians
and included electrocardiographic monitoring. The
safety and benefits of moderate-intensity exercise
training programmes were intensively investigated
in supervised programmes. More recent data clearly
indicates that unsupervised or home-based pro-
grammes are also safe and effective in appropriately
selected patients [1-11]. Furthermore, favourable ef-
fects of exercise training have also been demonstrat-
ed in patients with large myocardial infarctions, left
ventricular dysfunction and even in heart failure
[12-22].

During the past three decades, changes in the de-
livery of rehabilitative care for cardiac patients have
reflected changes in demography and characteristics
of the patients, and predominantly reflect changes in
clinical care. In the early years of CR, most patients
enrolled in exercise training programmes were those
who had recovered from uncomplicated myocardial
infarction. In subsequent years, post-infarction pa-
tients with complications were also included and
considered for more limited and gradual exercise re-
habilitation. Many patients who currently receive re-
habilitation services are recovering from CABG,
PTCA or other forms of myocardial revasculariza-
tion. With ageing of the population, cardiac rehabil-
itative care is now provided to a sizeable number of
older-patients, many of whom have severe and com-
plicated coronary illness and serious associated
pathologies [3, 4, 5, 12]. Furthermore, many patients
once considered to be too high risk for structured re-

habilitation programmes, such as patients with
residual myocardial ischemia, compensated heart
failure, serious arrhythmias, and implanted cardiac
devices (pacemaker, ventricular resynchronisation,
ICD) currently derive benefit from more gradual and
more protracted and often supervised exercise train-
ing [3,4,7,9, 10, 12, 22]. This is combined with ed-
ucation, counselling, behavioural strategies and oth-
er psychosocial interventions and vocational coun-
selling strategies to assist the patient to achieve
coronary risk reduction and other cardiovascular
health-related goals [4, 12].

CR is now considered a multifactorial process
that includes clinical assistance and optimised ther-
apy to relief symptoms and achieve clinical stabili-
ty, exercise training, education and counselling re-
garding risk reduction and lifestyle changes, the use
of behavioural interventions, vocational coun-
selling, and adequate follow-up. These services are
an essential component of the contemporary man-
agement of patients with multiple presentations of
coronary heart disease and with heart failure and
should be integrated into a long-term comprehen-
sive care of all cardiac patients.

The progressive ageing of the population, the in-
creasing accuracy of diagnostic procedures and the
spreading use of potent cardiovascular drugs for the
treatment of acute coronary syndromes and heart
failure will lead to an estimated increase in the
prevalence of ischemic heart disease of about 30%,
even with a predicted decrease in incidence rate of
25%. The population is clearly becoming older and
sicker, and the prevalence of serious comorbid con-
ditions such as diabetes mellitus and cerebrovascu-
lar diseases among patients admitted for acute coro-
nary syndromes is striking. The demographics of pa-
tients undergoing surgical coronary revasculariza-
tion and valvular interventions are changing rapidly
as well. This population is characteristically older,
more commonly female, advanced in age, likely to
have three-vessel disease or abnormal LV function,
comorbidity, and more complications. In addition,
because of the ageing of the population, the number
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of patients with chronic heart failure and the health
care impact of this syndrome is growing. All of
these patients have a great need for cardiac care,
clinical assistance, and psychosocial support after
the acute phase.

Importantly, with continuing shortening of length
of stay, the amount of time spent in the hospital dur-
ing the acute event is no longer adequate to verify
clinical stability, to perform a comprehensive risk
stratification, to promote functional recovery, and to
acquire the skills required to monitor exercise activ-
ity or to cover the educational material adequately.
For these reasons, we see a greater need for struc-
tured residential CR programs, especially for high
risk patients and those more incapacitated, to facili-
tate the transition to an independent life at home and
the adherence to an individualised long-lasting out-
patient program for clinical monitoring, lifestyle
changes and effective secondary prevention.

Risk stratification for appropriate modality of CR

Authoritative, detailed documents addressing
the organisational structure, delivery, and manage-
ment approaches to CR services highlight the value
of risk stratification of cardiac patients as a basis
for individual therapeutic interventions, prescrip-
tion of exercise training and appropriate exercise
supervision, educational and behavioural interven-
tions.

Medical evaluation of the patients, including
complications during the acute event and present
clinical status, and assessment of their level of risk
are the first steps of CR. This stratification should
include the evaluation of the risk of progression of
coronary artery disease (namely known coronary
risk factors and inappropriate lifestyle) and the risk
of cardiovascular events. Risk stratification of car-
diac events is based on the assessment of clinical
stability, of ventricular dysfunction, functional ca-
pacity, myocardial ischaemia and arrhythmias. Pa-
tients are classified as at low, intermediate or high
risk level. Low risk patients are characterised by:
uncomplicated in-hospital course during the acute
phase, preserved left ventricular function (i.e. ejec-
tion fraction =50%), no detectable residual is-
chaemia, no complex arrhythmias, functional ca-
pacity >6 METS on graded exercise. Intermediate
risk patients are defined by: left ventricular ejection
fraction between 31 and 49% or below 40% with
preserved functional capacity, myocardial is-
chaemia at intermediate level or exercise ST-seg-
ment depression below 2 mm, or reversible defects
during stress echocardiography or nuclear radiogra-
phy, no sustained ventricular arrhythmias. High risk
patients are: survivors of sudden cardiac arrest,
with in-hospital complications during the acute
phase (cardiogenic shock, heart failure, severe ar-
rhythmias, respiratory insufficiency, recurrent is-
chaemia) or persistent clinical instability (decom-
pensation, respiratory distress, renal insufficiency,
infections, marked deconditioning), with severely
depressed LV function (i.e. ejection fraction <30%)
or below 40% with low functional capacity, with se-
vere coronary artery disease, marked induced my-

ocardial ischaemia with ST-segment depression >2
mm, or extensive ischaemia occurring at low
threshold (<6 METS or <100 watts), or severe re-
versible perfusion defect, with complex ventricular
arrhythmias at rest or appearing or increasing with
exercise, and with a decrease in systolic blood pres-
sure of >15 mmHg during effort or failure to rise
during graded exercise testing, with high level of
disability. The initial assessment should incorporate
the patient’s educational, psychosocial status,
lifestyle and social needs as a basis for recom-
mending interventions.

CR Services and patterns of rehabilitative care

The WHO classifies CR facilities into three cat-
egories depending on the qualifications of staff
members, on the equipment and on the complexity
and specialisation of interventions: a) basic facili-
ties, delivering care and interventions at the com-
munity level (using schools, gymnasiums, clubs),
b) intermediate facilities developed within a city
hospital; ¢) advanced facilities in a major CR cen-
tre, where high levels of medical services are avail-
able.

Basic facilities should be reserved for low-risk
patients, mainly directed towards stable, chronic pa-
tients, in order to maintain them at the highest level
of independence, to promote appropriate lifestyle
changes for effective secondary prevention, and to
reduce the risk of subsequent cardiac events. Inter-
mediate or advanced CR facilities should be re-
served for patients in the early phase of their disease
and for those with high or intermediate risk stratifi-
cation. Different patterns of rehabilitative care are
currently delivered by specialised hospital-based
teams: residential CR for more complicated, dis-
abled patients; and outpatient CR for more indepen-
dent, low risk and clinically stable patients requiring
less supervision. There may be variations of indi-
vidual or group programmes and centre-based or
home-based programmes.

While the objectives are identical to those of the
outpatient CR programmes, residential rehabilita-
tion programmes are specifically structured to pro-
vide more intensive and/or complex interventions,
and have the advantage being able to start early af-
ter the acute event, to include more complicated
high risk or clinically unstable patients, to include
more severe incapacitated and/or elderly patients
(especially those with co-morbidity), and thus, to fa-
cilitate the transition from the hospital phase to a
more stable clinical condition which may allow the
maintenance of an independent life at home. One
major disadvantage of residential programmes is the
relatively short duration of intervention with regard
to risk factor management and lifestyle changes.
Therefore, residential CR programmes should be
followed-up by a long-term outpatient risk reduction
and secondary prevention programme, with appro-
priate clinical and functional monitoring. Home-
based rehabilitation programmes directed by physi-
cians and coordinated by nurses have also been de-
veloped as a way of expanding the delivery of sec-
ondary prevention services.
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The Working group on Cardiac Rehabilitation
and Exercise Physiology of the European Society of
Cardiology [3] strongly emphasises that CR pro-
grammes should consist of a multifaceted and mul-
tidisciplinary approach to overall cardiovascular
risk reduction, and that programmes that consist of
exercise training alone are not considered CR. It
should be also recognised that exercise is often the
vehicle for facilitating other aspects of CR, includ-
ing coronary risk reduction and optimisation of psy-
chosocial support. Thus, evaluation of the overall
quality of life impact should become an integral part
of outcome measures of rehabilitation.

Core components of Cardiac Rehabilitation/sec-
ondary prevention programmes are: baseline patient as-
sessment; physical activity counselling and exercise
training, nutritional counselling; risk factor manage-
ment (lipids, hypertension, weight, diabetes, and smok-
ing); psychosocial management, vocational counselling
and optimised medical therapy. The way CR is deliv-
ered varies depending on national circumstances and re-
sources. The provision of these services by specialised
hospital-based teams in an out-patient setting is recom-
mended, and a period of 8-12 weeks is considered ade-
quate to cover the core components of cardiac rehabili-
tation/secondary prevention programmes appropriately.
Shorter programmes may be considered under special
circumstances but their efficiency is not proven in the
literature. All patients after an acute cardiovascular
event should be entered into a comprehensive, multi-
disciplinary intensive CR programme. On completion
of this ‘introductory’ programme of secondary preven-
tion, they should be oriented to a long-term mainte-
nance regimen with the use of support systems such as
coronary clubs, gymnasia or other facilities to promote
long-term prevention strategies in the community.

Indication for residential CR

Generally, Residential CR, either in a city hospi-
tal or in a major CR centre, is preferable for inter-
mediate-high risk patients, especially for those with
complicated in-hospital course during the acute
phase or persistent clinical instability, to promote
more stable clinical conditions and a more rapid
functional recovery.

Residential CR programs are reserved for the
following categories of patients:

a) patients with severe in-hospital complications
after myocardial infarction, cardiac surgery or
PTCA;

b) patients with persistent clinical instability or
complications after the acute event, or serious
concomitant diseases at high risk of cardiovas-
cular events;

c) clinically unstable patients with advanced heart
failure (Class III and IV), particularly those who
are candidates for heart transplantation, and/or
those needing intermittent or continuous drug
infusion and/or mechanical support;

d) patients after a recent heart transplantation.

In addition,

e) patients discharged very early after the acute
event, even uncomplicated, particularly if they
are older, females, or at higher risk of progres-
sion of coronary artery disease, and
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f) patients unable to attend a formal outpatient CR
program for any logistic reasons should also be
considered for residential CR programs.

Programmes and staffing for Residential CR

Residential CR at an intermediate level should
assure basic clinical care and ability to cope with any
possible emergencies; non-invasive prognostic and
functional evaluation for comprehensive risk stratifi-
cation; controlled exercise training with appropriate
supervision; health education programs and coun-
selling regarding risk reduction and lifestyle
changes; psychosocial status assessment and the use
of behavioural interventions. Therefore, in addition
to cardiologists, the staff must include nurses, reha-
bilitation therapists, a dietician and a psychologist in
consultation with occupational health specialist.

Advanced Residential CR is provided in highly
specialised major CR centres, where high level of
medical services, qualification of staff members,
multidisciplinary care, assistance and interventions
are available. They should offer sophisticated non-
invasive diagnostic techniques (including nuclear
cardiology); invasive procedures and monitoring
(right-heart haemodynamics); ergometric and occu-
pational evaluation with appropriate interventions,
a deep screening for known and less well-known
coronary risk factors, including genetic determina-
tions particularly for patients with premature coro-
nary artery disease; specific educational and behav-
ioural interventions and psychosocial support for
selected patients. An intermediate care unit or heart
failure unit is also required for treatment and mon-
itoring of more complicated, clinically unstable pa-
tients, especially those with advanced heart failure,
and those potential candidates or in awaiting list for
heart transplantation. In these patients a multidisci-
plinary clinical and psychosocial support, appropri-
ate health educational and vocational interventions,
together with adequate follow-up in collaboration
with the family physician should be provided.

After the residential interventions, CR should be
continued and integrated into a long-lasting outpa-
tient program either at an intermediate or advanced
CR service, depending on the patient’s needs.

Conclusion

While the objectives are identical to those of
the outpatient Cardiac Rehabilitation (CR) pro-
grams, Residential Rehabilitation programs are
specifically structured to provide more intensive
and/or complex interventions, and have the advan-
tage being able 1) to start earlier after the acute
event, 2) to include high risk more complicated, or
clinically unstable patients, 3) to include more se-
vere incapacitated and/or elderly patients (espe-
cially those with comorbidity), and thus, 4) to fa-
cilitate the transition from the hospital phase to a
more stable clinical condition and the maintenance
of an independent life at home. Ideally, Residential
CR programs should be followed up by a long last-
ing outpatient risk reduction and secondary pre-
vention program, with appropriate clinical and
functional monitoring.
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