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The purpose of this review is to give an overview of the rehabilitation measures provided for cardiac patients in Germany

and to outline its legal basis and outcomes. In Germany the cardiac rehabilitation system is different from rehabilitation

measures in other European countries. Cardiac rehabilitation in Germany since 1885 is based on specific laws and the

regulations of insurance providers. Cardiac rehabilitation has predominantly been offered as an inpatient service, but has

recently been complemented by outpatient services. A general agreement on the different indications for offering these two

services has yet to be reached. Cardiac rehabilitation is mainly offered after an acute cardiac event and bypass surgery. It is

also indicated in severe heart failure and special cases of percutaneous coronary intervention. Most patients are men

( > 65%) and the age at which events occur is increasing. The benefits obtained during the 3–4 weeks after an acute event,

and confirmed in numerous studies, are often later lost under ‘usual care’ conditions. Many attempts have been made by

rehabilitation institutions to improve this deficit by providing intensive aftercare. One instrument set up to achieve this is

the nationwide institution currently comprising more than 6000 heart groups with approximately 120 000 outpatients. After

coronary artery bypass grafting or acute coronary syndrome cardiac rehabilitation can usually be started within 10 days.

The multidisciplinary rehabilitation team consists of cardiologists, psychologists, exercise therapists, social workers,

nutritionists and nurses. The positive effects of cardiac rehabilitation are also important economically, for example,

for the improvement of secondary prevention and vocational integration. Eur J Cardiovasc Prev Rehabil 14:18–27 �c 2007
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Introduction
In Germany rehabilitation immediately subsequent to

the treatment of an acute event (phase II cardiac

rehabilitation) has been guaranteed by law since 1974.

Retirement and health insurance providers offer addi-

tional rehabilitation treatment for salaried employees

every 4 years based on a medical assessment. Since a

change in the law (SGB IX) on 1 July 2001, self-

determined participation in social life has come to the

fore as grounds, with a substantial legal foundation, for

receiving rehabilitation treatment [1]. The development

of cardiac rehabilitation in Germany goes back to

Beckmann, who proved the effectiveness of active

exercise treatment. Beckmann followed the direction

provided by Oertel, who proposed exercise therapy

instead of the traditional immobilization of cardiac

patients back in 1885. Under the direction of Max

Halhuber, in 1967 the Höhenried hospital became one of

the first well-equipped, specialized institutions for the

treatment of patients with chronic cardiovascular dis-

eases, and many were to follow. The first cardiac

rehabilitations immediately after an acute event were

carried out in Hamburg in 1970. Current evidence-based

best rehabilitation practice is set out in the ‘Guidelines

for the diagnosis and treatment of chronic coronary heart

disease’ [2], published by the German Society for

Cardiology in cooperation with the German Society for

the Prevention and Rehabilitation of Cardiovascular
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Diseases (DGPR) and the German Society for Thorax

and Vascular Surgery. The DGPR has also published

‘Recommendations for the quality of the process of

cardiac rehabilitation’. The latter were developed by a

body of experts and emphasize the common aspect of

interdisciplinary teamwork in rehabilitation [3–6]. ‘Na-

tional care guidelines for chronic cardiovascular disease’

including rehabilitation have recently been published [2],

and the multidisciplinary ‘German guidelines for cardiac

rehabilitation’, which has the support of numerous

professional societies, is about to be completed. The

standard of inpatient phase II cardiac rehabilitation

treatment is continually improving through an extensive

quality assurance programme established by the German

Pension Insurance – Federal Institution (GPI) [7]. The

DGPR is the only professional society in Germany to

perform a certification of the structural quality of their

approximately 125 inpatient and outpatient member

institutions. Procedures for the internal quality manage-

ment of rehabilitation institutions have been put in

place [8].

In Germany, phase II cardiac rehabilitation was offered

only as inpatient treatment until a few years ago. It is now

also increasingly provided in outpatient form [9–12].

Largely as a result of legislation regarding equality in the

quality of structure and process in both settings, the

outcomes are similar.

Figure 1 illustrates the treatment phases (World Health

Organization I–III) for patients with coronary heart

disease (CHD).

Epidemiology
Cardiovascular disease constitutes the leading cause of

death in Germany. The expenditure on cardiovascular

diseases amounted to 35.4 billion Euros in 2002 and thus

accounted for 15.8% of the total costs of diseases.

Progress has been made with regard to the morbidity

and mortality of myocardial infarction (MI), albeit with

gender-specific differences [13,14]. However, the pre-

hospital mortality of acute MI still amounts to approxi-

mately 35–50% [13]. The inhospital mortality of acute

MI ranges from 5 to 15% [14–16].

In Germany, there are currently 165 institutions that offer

rehabilitation treatment for cardiovascular diseases with a

total capacity of approximately 12 000 cardiac rehabilita-

tion ‘beds’ (approximately 11 000 for inpatient and 1000

for outpatient treatment) [13] (Fig. 2).

In spite of the legally guaranteed admission to rehabilita-

tion after an acute cardiovascular event, only approxi-

mately a third of patients is transferred to rehabilitation.

Furthermore, rehabilitation is often withheld from

patients with a poorer prognosis [13].

The GPI paid for a total of 41 948 (32 766 men and 9182

women) phase II cardiac rehabilitation courses for

patients with cardiovascular diseases in 2004, 25 138
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Map of localization of the 165 rehabilitation centres providing phase II
cardiac rehabilitation in Germany. From Bruckenberger [13], with
permission.
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(21 119 men and 3939 women) of them with CHD [17].

Although the number of phase II cardiac rehabilitations

covered by the GPI has remained largely constant, a

strong increase has been observed in patients covered by

the public health insurance (GKV) scheme since 1995.

Unfortunately, however, precise figures are not available,

especially for phase II cardiac rehabilitation. Whereas the

costs of the acute treatment of cardiovascular diseases

amounted to 10.8 billion Euros in 2002, only 0.99 billion

Euros were spent on prevention and rehabilitation [18].

The actual costs of inpatient and outpatient cardiac

rehabilitation in Germany are shown in Table 1.

As a result of demographic changes, inpatient morbidity

in cardiology has shifted to the higher age groups. In the

age group 75 years and over, which constitutes the

greatest age group in inpatient morbidity, an increase in

CHD of 24.5% has been observed since 1995. At the same

time, heart failure rates have increased by 13.9%.

Similarly, in the field of heart surgery, a total of 74% of

all heart operations with heart–lung machines were

performed on patients above 60 years of age, with 39%

older than 70 years [13]. This demographic development

also has consequences for cardiac rehabilitation. Retro-

spective analyses of three multicentre rehabilitation

studies demonstrated that approximately half of all

cardiac rehabilitants are above 60–65 years of age. Within

the group of women (31%), the percentage of older

patients (> 65 years) ranges between 60 and 70% [19].

Another shift during the past few years has occurred in

the patient structure in cardiac rehabilitation. The CARO

Study (Cardiac Rehabilitation Outcome) carried out by

the DGPR, as well as the PIN Study (Post-infarction

Aftercare Study), pointed out that currently, 38% (PIN)

and 53% (CARO) of all cardiac rehabilitants were sent

into rehabilitation subsequent to heart surgery [20,21].

Indications for rehabilitation measures
The indications for a phase II cardiac rehabilitation

treatment, which are currently valid for payment by the

GPI, are presented in Table 2 [22].

After ST elevation myocardial infarction (STEMI) and

non-ST elevation myocardial infarction (N-STEMI), and

after bypass operations, multidisciplinary rehabilitation

programmes improve the long-term prognosis by reducing

mortality [23–25]. They furthermore improve cardiovas-

cular risk factors, physical performance, and quality of life

[23,26–31].

Multidisciplinary rehabilitation is thus recommended:

after acute STEMI and NSTEMI; after coronary artery

bypass grafting (CABG) (also in connection with valve

surgery); in distinct cases after elective percutaneous

coronary intervention, for instance in cases with a high-

risk profile, a need for special education or compliance

problems; and for patients with severe symptomatic heart

failure.

The decision as to whether rehabilitation treatment

should be carried out in an inpatient or outpatient setting

should predominantly be based on the following con-

siderations: medical aspects; psychosocial aspects; the

Table 1 Actual payment for inpatient and outpatient cardiac
rehabilitation in Germany

Phase II

Inpatient cardiac
rehabilitation

h90–120/day (3 weeks a total of 21 days)

Outpatient cardiac
rehabilitation

h75–87/day ( > 5 h/day with 4–5 therapeutic measures/
day (3 weeks a total of 15–18 days)

Phase III
Intensive aftercare

programmes
INA h56/day (4 h/day, 2 units/week r3 months)
IRENA h25/day (2 h/day; 1–2 units/week; r8 weeks)
Heart group h6/therapy unit (Z60 min max. 90 units, group therapy

with maximal 15 participants)

Intensive Nachsorger (INA; intensive aftercare) and intensive Reha Nachsorge
(IRENA; intensive rehabilitation aftercare).

Table 2 Indications for phase II cardiac rehabilitation in Germany [22]

Indication Requirements Contraindication

Condition after acute myocardial infarction Severe cardiac decompensation
Coronary heart disease without acute myocardial

infarction
Only after complicated, mostly unstable course of

the disease – and after the acute situation is under
control (intervention therapy by itself does not
entail phase II cardiac rehabilitation–indication)

Severe cardiac decompensation

Condition after aortocoronary bypass operation After conclusion of the postoperative treatment phase Severe cardiac decompensation
Condition after valvular heart surgery After conclusion of the postoperative treatment phase Severe cardiac decompensation
Condition after surgical correction of congenital vitia After conclusion of the postoperative treatment phase Severe cardiac decompensation
Condition after cardiac transplantation After conclusion of the postoperative treatment phase Transplant failure
Condition after other heart surgeries (such as

aneurysmectomy, ICD implantation)
After conclusion of the postoperative treatment phase Severe cardiac decompensation

Myocardiopathies Only after complicated, mostly unstable course of
the disease, after management of the acute situation,
and in cases in which medium-term course of the
disease is stable

Severe cardiac decompensation. If alcoholism
dominates an alcoholic myocardiopathy,
a priority application for withdrawal treatment
has to be filed to the responsible retirement
insurance provider

ICD, Implantable cardioverter defibrillator.
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patient’s preference; and the availability of adequate

institutions.

After uncomplicated MI or CABG, rehabilitation treatment

may be initiated after a week without running any additional

risk. Rehabilitation institutions are adequately prepared to

cope with possible complications. It is recommended that

uninterrupted transitions from phase I to phase II of the

treatment process are assured [2,32–37].

Phase II inpatient rehabilitation
In Germany, inpatient rehabilitation has been established

to a high level, as shown by the results of various

multidisciplinary observational studies in somatic and

psychosocial areas, and especially in the field of secondary

prevention [20,21,38,39]. As a result of legal restrictions,

randomized rehabilitation studies have so far not been

possible. Most of the German cardiac rehabilitation

studies have been published in German, but for the

majority of the studies English abstracts at least are

available on Medline.

Through new laws pertaining to integrated care, the

entire treatment period of phases I and II is becoming

increasingly important. According to the CARO Study

[20], the duration of acute treatment increased with age,

whereas the interim time between acute treatment and

phase II cardiac rehabilitation went down with increasing

age as a result of more frequent direct transfer and as a

result of the kind of acute treatment applied: patients

undergoing heart surgery had the shortest interim time.

As a result of legal terms, the duration of cardiac

rehabilitation now consists of an average of 23 days.

Numerous studies prove that through direct transfer of

the patient from an acute hospital, a decrease in the

interim time can be achieved without either putting the

patient at risk or sacrificing the quality of treatment after

heart surgery [40], as well as after MI, with or without

intervention [41,42]. The introduction of diagnosis-

related groups, along with new concepts of integrated

care, suggests a steep increase in early direct transfers

into phase II cardiac rehabilitation and a cost sharing that

requires an even closer cooperation between phase I and

phase II care.

Phase II outpatient rehabilitation
In Germany, outpatient rehabilitation is carried out in

some medical practices, in centres especially designed for

this purpose, and in rehabilitation hospitals that are able

to deliver this form of rehabilitation because of their

attachment to highly populated areas [9–12]. The

outpatient cardiac rehabilitation total share of phase II

cardiac rehabilitation currently amounts to 2–5%. A

special (flexible) kind of treatment combines initial

inpatient rehabilitation with subsequent outpatient

treatment, which proves to be a good solution for specific

patients [43]. The demands on structural quality for

outpatient rehabilitation institutions is specified in

guidelines [35]. The principles of therapy are consistent

with those applied in inpatient rehabilitation.

In outpatient rehabilitation, patients return to their

residence after completing approximately 5 h of therapy

each day on 5 weekdays. Outside therapy hours, the

attending doctor or, in case of emergency, the acute

hospital is responsible for the patient’s care. The results

of quality-affirmed outpatient rehabilitation are in line

with those of inpatient rehabilitation [9–12]. Although

general indications for cardiac rehabilitation are also valid

in outpatient rehabilitation, specific indications for out-

patient rehabilitation are not yet agreed upon (Table 3).

Studies show that younger, mobile, and employed

patients prefer to select outpatient rehabilitation.

Patients working in socially higher-ranked positions and

self-employed individuals also prefer to choose outpatient

forms of treatment. On the other hand, it is apparent that

elderly patients, especially women, prefer outpatient

rehabilitation to a significantly lesser extent. The severity

of the disease also appears to play a role. Outpatient

Table 3 Outpatient cardiac rehabilitation in Germany, indications
and contraindications [35]

Outpatient cardiac rehabilitation may be indicated by one of the following cardiac
diagnoses:

Condition after acute myocardial infarction
Coronary heart disease without acute myocardial infarction
Condition after aortocoronary bypass operation
Condition after valvular heart surgery
Condition after surgical correction of congenital vitia
Condition after cardiac transplantation
Condition after other heart surgeries (such as aneurysmectomy, ICD

implantation)
Condition after percutaneous transluminal angioplasty
Myocardiopathies
Condition after inflammatory heart diseases
Condition after pulmonary embolism
Hypertension with disease-related organ damage and difficult to control
Pronounced metabolic syndrome

Outpatient cardiac rehabilitation is contraindicated:
If inpatient cardiac rehabilitation is necessary because of:

The presence of specific cardiac diagnosis, severity of the disease, and/or
reduced functional capacity which cannot by treated adequately in an
outpatient procedure
The presence of pronounced multimorbidity, which pertains to different
medical indications, and cannot be treated adequately in an outpatient
procedure
The presence of insufficient psychological capacity

The need for intensive nursing and 24-h medical supervision
The need for temporary relief and/or distance from social environment
Indication-specific contraindications are:

Re-infarction
Decompensated heart failure
Progradient heart failure
Acute danger of severe arrhythmias
Unstable angina pectoris
Condition after unexplained syncope or resuscitation beyond cardiac
surgery and/or myocardial infarction
Severe postoperative problems (e.g. grave wound healing disturbances,
symptomatic transitory psychotic syndromes)
Lack of sufficient adherence

ICD, Implantable cardioverter defibrillator.
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patients rated themselves more positively regarding the

degree of severity of their disease [12]. In line with our

previous experience, these results suggest that inpatient

and outpatient rehabilitation represent complementary

offers rather than alternative or competing solutions. This

is supported by the observation that only 46% of the

patients referred for outpatient rehabilitation reported

they would have chosen inpatient rehabilitation if no

outpatient programme had been offered [9].

Phase II cardiac rehabilitation process
The content of phase II cardiac rehabilitation treatment

is geared to guidelines and recommendations for process

quality standards and to the disease-dependent impair-

ments of patients’ capabilities and functions. The

evaluation of the treatment outcome can be made

according to the therapy goals previously agreed upon,

which constitute an important intersection between the

quality of process and result of rehabilitation [3–6,32,

36,37,44]. Phase II rehabilitation lasts for 3 weeks

and can only be extended in exceptional cases. The

supreme goals are to achieve the best possible regenera-

tion of the patient’s cardiac capacities with respect to all

psychosocial aspects in order to re-integrate the patient

into their social and job-related environment, to avert the

impending high maintenance of chronically impaired

patients, and to prevent progress of the disease by means

of secondary prevention. Cardiologists supervise the

rehabilitation process. Besides physicians, the team

involved includes nursing staff, exercise therapists,

physiotherapists, psychologists, nutritionists, and social

workers. According to the quality standards of phase II,

the rehabilitation process is implemented as follows.

After an extensive initial diagnosis, the patient’s indivi-

dual somatic, educative, psychological, and sociomedical

rehabilitation goals are formulated. Based on these, a

rehabilitation plan is determined, which is modified and

adjusted to the success of rehabilitation. Finally, an

extensive examination is performed that permits an

evaluation of individual therapy results against the

predefined therapy goals. Based on this evaluation, a

sociomedical assessment, for instance concerning re-

integration into work or the need for care, can be made

and recommendations and invitations for aftercare

(programmes) can be formulated [3–6] (Table 4).

Effects of phase II cardiac rehabilitation
As a result of German health laws, which guarantee every

patient cardiac rehabilitation after an acute event, it is

not possible to randomize patients to a control group. For

that reason, no evidence from randomized controlled

studies regarding the efficacy of German inpatient or

outpatient cardiac rehabilitation is available. A number

of observational cohort studies, some of them with

long-term follow-up, have been performed [9–11,20,

21,27,38,39,45–49] and in the past few years short-term

data from thousands of residential cardiac rehabilitation

patients have been collected in registries [24,50]. The

main results are summarized in Table 5.

The long-term effects of German inpatient cardiac

rehabilitation programmes on cardiovascular risk profiles

were studied in a case–control study of 268 sibling pairs

suffering from severe coronary disease who were dis-

cordant with respect to participation in a 3–4 week

inpatient cardiac rehabilitation. The cardiovascular

risk profile was compared at the time of hospitalization

for acute events as well as at the time of follow-up

(on average 5.2 years later). Whereas at the time of

hospitalization the risk factor distribution was equal in

both groups, at follow-up the siblings who participated

in cardiac rehabilitation showed better control of

cardiovascular risk factors. There was a significant

difference in the use of antihypertensive and lipid-

lowering drugs, resulting in a significantly better control

of blood pressure as well as lipid levels. The number of

successful smoking quitters was also significantly higher

in the cardiac rehabilitation group [26] (Table 6).

The results of a German multicentre register including

10 000 patients with MI (STEMI and NSTEMI)

Table 4 Standard approach of the phase II inpatient and out-
patient cardiac rehabilitation programme according to the German
guidelines on the quality of process in cardiac rehabilitation [3–6]

Somatic, educative,
psychological and
sociomedical
elements

1 Extensive initial diagnosis (assessment day – inclusive
clinical examination, exercise testing, echocardiogra-
phy, labour diagnostic, and psychological screening
– as well as additional necessary indication-specific
diagnostics)

2 Patients individual rehabilitation goals are formulated
– including somatic, educative, psychosocial and
sociomedical goals

3 Patients individual rehabilitation plan is determined
Ensured by an inter-

disciplinary rehabili-
tation team including:

Including allocation to appropriate movement, and
exercise therapy (exercise training on a bicycle
ergometer, outdoor activities e.g. walking, jogging,
nordic walking, hiking, biking, etc. and indoor
activities such as gymnastics, resistance exercise
swimming and/or aqua gymnastics)

Cardiologist Necessary physiotherapy (fango, massage, indication
specific physiotherapy)

Physicians General and indication-specific education and training
(e.g. dietary information, weight reduction group,
smoking session group, diabetes mellitus group,
hypertension group, etc.)

Nursing staff Necessary psychological measures (stress manage-
ment training if necessary (e.g. in case of depression)
individual treatment

Physiotherapist Necessary sociomedical measures (individual case
management)

Exercise therapist Thorough medical attendance and monitoring during
rehabilitation, including diagnostics, medication, etc.,
and if necessary modification of the initial rehabilita-
tion goals, plan and/or measurements

Psychologist 4 At conclusion of the rehabilitation programme
Nutritionist Therapy success is reassessed and short as well as

long-term goals and recommendations for aftercare
are formulated

Social worker

22 European Journal of Cardiovascular Prevention and Rehabilitation 2007, Vol 14 No 1
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Table 5 An overview of the results of short-term as well as prospective observational studies of inpatient cardiac rehabilitation on
cardiovascular risk profile

Inpatient cardiac
rehabilitation

Study design Diagnosis included Time of
observation

n Results Admission
mean ± SD

Discharge
mean ± SD

6 Months
mean ± SD

12 Months
mean ± SD

CARO I [20,38] Prospective
multicentre
observational
study

MI, CABG, PCI,
heart valve
surgery

1996–1997 T1–T2
n = 2905

BMI (kg/m2) 26.6 ± 3.3 26.3 ± 3.1*

Blood pressure
(mmHg)

125.5 ± 19.3 123.3 ± 18.4*

LDL-chol (mg/dl) 139.4 ± 40.5 115.1 ± 30.5*
HDL-chol (mg/dl) 39.6 ± 11.7 40.5 ± 10.7*
Triglycerides (mg/dl) 163.3 ± 84 143.2 ± 9.1*

T1–T2–T3
n = 415

BMI (kg/m2) 26.5 ± 3.2 26.2 ± 3.0* 26.6 ± 3.2 +

Blood pressure
(mmHg)

126.0 ± 19.3 123.3 ± 18.6* 137.2 ± 20.9 +

LDL-chol (mg/dl) 134.3 ± 38.3 112.7 ± 0.8* 127.9 ± 33.8 +

HDL-chol (mg/dl) 39.3 ± 10.9 40.9 ± 11.5* 47.5 ± 12.3
Triglycerides (mg/dl) 164.6 ± 80.3 139.6 ± 68.1* 171.1 ± 97.8

PIN [21,27] Prospective
multicentre
observational
study

MI, CABG, PCI 1997 T1–T2
n = 2441

BMI (kg/m2) 27 ± 4 27 ± 4

Blood pressure
(mmHg)

129 ± 21/
78 ± 12

121 ± 16/
73 ± 10*

LDL-chol (mg/dl) 146 ± 48 117 ± 34*
HDL-chol (mg/dl) 39 ± 14 39 ± 14
Triglycerides (mg/dl) 163 ± 114 143 ± 78*
Active smokers 39% 5%*

T1–T2–T3–
T4 n = 1379

BMI (kg/m2) 27 ± 3.7 26.7 ± 3.4* 27.2 ± 3.8 + 27.4 ± 3.8 +

Blood pressure
(mmHg)

129 ± 21/
78 ± 12

121 ± 16/
73 ± 10*

133 ± 17/
81 ± 9 +

133 ± 17/
80 ± 9 +

LDL-chol (mg/dl) 145 ± 44 118 ± 34* 125 ± 37 127 ± 35
HDL-chol (mg/dl) 39 ± 14 39 ± 13 47 ± 27* 47 ± 18
Triglycerides (mg/dl) 163 ± 114 143 ± 8* 180 ± 133* 181 ± 135
Current smokers 62% 5%* 10%* 10%

PROTECT I
[47]

Prospective
multicentre
controlled
study

MI, CABG, PCI 1998 Intervention
group

n = 882

BMI (kg/m2) 27.2 ± 3.8 27 ± 3.6 27.1 ± 3.8

Control group 27.7 ± 3.9 27.4 ± 3.7 27.2 ± 3.8
Blood pressure

(mmHg)
131/78 125/75 134/80

Control group 131/78 123/74 131/80
LDL-chol (mg/dl) 139 ± 44 115 ± 35 123 ± 38

Control
group

n = 160

Control group 143 ± 41 116 ± 34 128 ± 40

HDL-chol (mg/dl) 40 ± 14 40 ± 12 47 ± 14
Control group 40 ± 12 41 ± 15 45 ± 12
Triglycerides (mg/dl) 160 ± 91 142 ± 70 167 ± 99
Control group 160 ± 76 145 ± 74 168 ± 102

KAROLA [46] Prospective
observational
study

CAD patients with
phase II cardiac
rehabilitation
indication

1999–2000 n = 1206 BMI (kg/m2) 26.6 25.9* 27.1 ± 3.8 +

Blood pressure
(mmHg)

2 m+

LDL-chol (mg/dl) k* m+

HDL-chol (mg/dl) m* m+

Triglycerides (mg/dl) k* m+

CARDIS [48] MI, CABG, surgery 2001–2003 n = 165 LDL-chol (mg/dl) 116 ± 33 96 ± 27
HDL-chol (mg/dl) 37.9 ± 7.4 40.2 ± 8.0

CARO II [49] Prospective
multicentre
observational
study

MI, CABG, PCI,
heart valve
surgery

2003–2004 T1–T2
n = 1509

LDL-chol (mg/dl) 106.4 86.3*

HDL-chol (mg/dl) 38.5 39.7*
T1–T2–T3

n = 416
LDL-chol (mg/dl) 107.7 85.9* 99.4 +

HDL-chol (mg/dl) 39.1 40.6* 47.6 +

BMI, Body mass index; CABG, coronary artery bypass grafting; CAD, coronary artery disease; HDL-chol, high-density lipoprotein cholesterol; LDL-chol, low-density
lipoprotein cholesterol; MI, myocardial infarction; PCI, percutaneous coronary intervention. T1, Admission; T2, discharge; T3, 6 months; T4, 12 months. *P < 0.01
compared with T1; + P < 0.01 compared with T2. 2, No significant changes; k*, significantly decreased; m*, significantly elevated.
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demonstrate significant reduction in 1-year mortality in

patients who attended cardiac rehabilitation programmes,

compared with those not participating. No differences

were seen in the number of deaths by myocardial

re-infarction or by stroke [24].

Additional positive effects of the current 3-week

rehabilitation treatment are a significant increase in

symptom-limited physical capacity [9–12,20,39] and a

significant reduction in anxiety and depression, which

could be shown in a study comparing these results with

the general public [51]. The job-related and social re-

integration of patients has been demonstrably improved

[52–54]. For retirement insurance purposes, a cardiac

rehabilitation measure is profitable if early retirement

(unemployability or occupation disability) can be delayed

by 3–4 months on average. For this time span, costs and

benefits are balanced.

Observational studies, however, also show that the

improved risk factor profile is not sustained over an

extended period of time if the therapy is not conse-

quentially continued in the subsequent care phase

[10,12,21,38,39,46,47,49].

Phase III intensive aftercare
A more flexible duration than the legally limited 21 days,

which seems particularly relevant in outpatient rehabili-

tation, is not yet being implemented. A host of

observational studies have proved that the success of

phase II cardiac rehabilitation in secondary prevention

later partly vanishes under ‘usual care’ conditions

[10,21,38]. Developed by retirement insurance firms,

the intensive aftercare concepts [intensive Nachsorger

(INA; intensive aftercare) and internsive Reha Nachsorge

(IRENA; intensive rehabilitation aftercare)] target an

enhancement in job-related and social re-integration.

Subsequent to phase II cardiac rehabilitation, patients

receive further rehabilitative treatment, which is paid for

by retirement insurance [43]. The IRENA programme

lasts for 8 weeks and can be attended simultaneously with

work. Throughout its duration, patients take part in an

aftercare programme for 90–120 min once or twice a

week. The INA programme is designed for employees

below the age of 60 years who were considered unable to

work when dismissed from phase II rehabilitation. It is far

more extensive than the IRENA programme and lasts

from 1 month up to a maximum of 3 months. During this

time, patients spend 2 days (6 h) per week in the

aftercare programme. The goal is to re-integrate the

patient gradually into work life, if possible, simulta-

neously with the aftercare programme. The first results

show that with the help of INA, 70.2% of patients in the

intervention group had been re-integrated into their jobs

2 years after being released from aftercare, in contrast to

only 52.6% in the control group. The percentage of

unemployable retirement pensioners in the intervention

group was only 5.5% compared with 24% in the control

group [43]. References claim that without intensive

aftercare, GPI only manages to re-integrate approximately

50% of patients into their jobs [53]. An international

comparison is hardly possible as a result of great

differences in social security systems.

Rather than medical factors, it is demographic and socio-

economic aspects, as well as patients’ self-evaluation

regarding their symptom-limited capacities, that proved

to be the substantial determinants of successful re-

integration into employment [54]. The return to work is

not only to be targeted for financial reasons but also

because it contributes significantly to an improvement in

the affected person’s quality of life [54].

Phase III heart groups
Participation in a heart group belongs to those opportu-

nities under the framework of aftercare, which are

Table 6 Long-term effects of inpatient cardiac rehabilitation: case–control study in pairs of siblings [26]

Inpatient CR Study design: case–control
study in pairs of siblings

Diagnosis included MI Follow-up on average 5.5 years
after MI

CR siblings (n = 92) control
siblings (n = 92)

Results Time of MI Time of follow-up Odds ratios for CR siblings adjusted for range of potential
confounder variables

Mean ± SD Mean ± SD

BMI (kg/m2) 27.7 ± 0.5 27.2 ± 0.5 Actual hypertension 0.31 (0.17–0.56); P = 0.005
Control sibling 27.7 ± 0.5 27.2 ± 0.5 Actual hypercholesterinaemia 0.65 (0.19–2.10); P = 0.484
Systolic blood pressure (mmHg) 140 ± 3 137 ± 2 Current smoking 0.66 (0.27–1.16); P = 0.120
Control sibling 140 ± 3 150 ± 3* Obesity 1.137 (0.69–2.74); P = 0.372
Diastolic blood pressure

(mmHg)
85 ± 2 82 ± 1 > 2 Risk factors 0.36 (0.17–0.76); P = 0.008

Control sibling 85 ± 1 89 ± 1* Re-infarction 0.33 (0.11–0.85); P = 0.028
Total cholesterol (mg/dl) 249 ± 6 223 ± 5 Subsequent cardiac events 0.57 (0.31–1.04); P = 0.068
Control sibling 247 ± 8 239 ± 6*
LDL/HDL ratio 4.2 ± 0.2 3.5 ± 0.2
Control sibling 3.8 ± 0.4 3.8 ± 0.2

BMI, Body mass index; CR, cardiac rehabilitation. LDL/HDL, low-density lipoprotein/high-density lipoprotein; MI, myocardial infarction. *P < 0.1 compared to
rehabilitation siblings at time of follow-up.
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intended to sustain the positive primary effects of cardiac

rehabilitation over an extended period of time [55].

Following cardiac rehabilitation after an acute event,

patients aim to meet the set rehabilitation goals in groups

of approximately 15–20 patients, which are instructed by

a competent exercise therapist and attended by a

physician. Whereas physical activity has thus far been

the dominant aspect, psychosocial and educative ele-

ments are now more strongly integrated to stabilize

secondary prevention [56]. In their 40-year history of

existence, a close network of currently approximately

6600 heart groups has been established in Germany, in

which far more than 110 000 patients are treated (Fig. 3).

However, in relation to the incidence and prevalence of

cardiovascular diseases, especially of CHD, this opportu-

nity is not yet sufficiently responded to. According to

different studies, only 25–40% of all patients attend a

heart group after phase II cardiac rehabilitation [10,57–

59]. Through systematic measures, the participation rate

of patients who are members of GPI could be improved to

70% [58]. As the governing body of the federally

organized heart groups, the DGPR strives to analyse

and remove barriers to participation and adherence [57].

The efficiency of heart group participation was evaluated

in a case–control study. The control group (n = 75) was

assembled by match pairing of 12 560 patients from a

rehabilitation clinic and members of heart groups

(n = 75) matching them regarding the relevant criteria.

The indication to phase II cardiac rehabilitation was MI

or CABG. The follow-up time was 7.5 years after

determination of the phase II cardiac rehabilitation. In

summary, the results show no differences in risk factor

modification but a significant improvement in physical

performance only in the heart group. Heart group

members had significantly fewer cardiac complaints and

significantly less moderate to severe stress-induced

angina pectoris. The need for cardiac medication was

lower in the heart group and cardiac morbidity was

reduced by 54%. The costs for medical care were thus

lowered by 47% in the heart group compared with the

control group [60].

Integrated care and disease management
programmes
Deficits in cooperation and communication, financing,

and responsibility, are blamed on the previously strictly

separated sectors of the healthcare system (inpatient/

outpatient, phase II/phase III), which is held responsible

for avoidable high costs and flaws regarding quality and

efficiency. Legislation demanding integrated care is

intended to eliminate these insufficiencies [61]. From

2006, ‘the Integrated Care Law’ opens up an opportunity

for integrated care models between outpatient (general

practitioners and specialists) and inpatient services

(acute hospitals and rehabilitation hospitals) as well as

non-medical providers, with substantial contributions

made by national health insurance (GKV). The goal is

to provide high-quality care at acceptable costs through

the network of care, contracts, compensation, and

responsibility.

The disease management programme also represents an

integrated healthcare concept, which is designed around

the patient’s chronic disease process and involves all

providers in a multidisciplinary fashion [61].

Although the 2003 disease management programme

CHD initially states ‘cardiac rehabilitation is an integral

component of thorough care for CHD patients aiming at

long-term success’, in practice this claim is not fully

realized.

Conclusion and outlook
In terms of optimal, networked patient care, efficient

cooperation with acute hospitals (responsible for precare)

and physicians’ practices (responsible for aftercare) ought

to be the message for the near future. To some extent,

such concepts have already been initiated (integrated

care, DMP). Previous experience has shown that the

following aspects should be respected in the treatment of

patients with acute MI, with or without percutaneous

coronary intervention: optimization of the care provided

by the emergency physician/general physician; immediate

care for infarction patients in acute hospitals; reduced

stay in the acute hospital in the case of effective

reperfusion; cooperation between the fields of acute care

and rehabilitation aiming at the direct transfer of all

patients belonging to the indication; direct transfer after

heart surgery without complications; guideline-consistent

therapy of acknowledged risk factors; more flexibility in

treatment in rehabilitation with the following offers:

inpatient rehabilitation, outpatient rehabilitation, inten-

sive aftercare and placement in outpatient heart groups.

Fig. 3
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The primary aim of all rehabilitation institutions should

be to provide more flexibility in their rehabilitation

measures. Cooperation with other institutions should

serve as a means to guarantee the previously addressed

networked rehabilitation geared to the impairments of

patients’ abilities and functions.
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