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BENEFIT OF OUTPATIENT CARDIAC REHABILITATION IN UNDER-
REPRESENTED PATIENT SUBGROUPS
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Objective: To assess the effect of outpatient cardiac rehabili-
tation in important patient subgroups.
Design: Prospective cohort study.
Subjects: Consecutive patients from March 1999 until July 
2003.
Methods: This study assessed the results of symptom-limited 
bicycle stress testing and health-related quality of life (Pro-
fil der Lebensqualität Chronisch Kranker) at baseline and 
after a 3-month rehabilitation program, and complications 
and drop-outs during outpatient cardiac rehabilitation. 
Results: Of 1061 patients, 155 (15%) women, 87 (8%) men 
aged ≥ 75 years, 162 (15%) had diabetes mellitus and 88 
(8%) did not speak the local language. Reasons for outpa-
tient cardiac rehabilitation included acute coronary artery 
disease (87%), valvular heart disease (9%) and congestive 
heart failure (1%). Mean age was 62 years (standard devia-
tion 11). Patients increased both their age- and body-weight-
adjusted workload (p < 0.0001) and quality of life (p < 0.0001) 
during the program. Although the initial workload achieved 
was lower than for normal patients (p < 0.0001), it increased 
in all subgroups during outpatient cardiac rehabilitation 
(p < 0.0001). Baseline quality of life was lower in women, but 
increased in most dimensions for all subgroups assessed.
Conclusion: Important subgroups, such as women, elderly 
men, diabetic patients and ethnic minorities, are under- 
represented in outpatient cardiac rehabilitation, although 
they benefit similarly to other patients. Due to lower baseline 
quality of life, women may need special medical attention 
prior to outpatient cardiac rehabilitation.
Key words: rehabilitation, coronary artery disease, exercise test, 
quality of life.
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INTRODUCTION

Contrary to current guideline recommendations, certain sub-
groups are under-represented in outpatient cardiac rehabilitation 
(OCR) (1, 2). Specifically, women and elderly men are referred 
less frequently to cardiac rehabilitation programs despite 
deriving similar benefit to other patient groups from medical 

evaluation, prescribed exercise, cardiac risk factor modification, 
education and counselling (3–6). In addition, since patients with 
diabetes mellitus have fewer and atypical symptoms when suf-
fering from coronary artery disease, but are at increased risk of 
further cardiovascular events compared with patients without 
diabetes mellitus (7, 8), they might benefit from OCR even more 
than patients without diabetes mellitus. 

The reasons for the referral bias in enrolling certain sub-
groups in OCR are not well understood. Reported causes for 
non-participation include lack of physician referral, lack of 
affordability of service, problems with insurance coverage, 
lack of support from a spouse or other carer, gender-specific 
attitudes, individual factors, such as anxiety or poor motivation, 
and logistical and financial limitations (9, 10). In addition, in 
subgroups such as elderly and diabetic patients more complica-
tions may be anticipated after an acute event. It is not known 
whether these subgroups derive similar benefit from cardiac 
rehabilitation programs as do non-subgroup patients regarding 
both physical and psychosocial parameters, i.e. whether cardiac 
rehabilitation is useful in these populations.

Thus, we consecutively enrolled all patients participating 
in the local OCR over a 4-year period to assess baseline char-
acteristics at inclusion, complications during rehabilitation, 
rate and reason for discontinuation of the program, and both 
physical and psychosocial parameters at the end of the 3-month 
program in the total population, and to analyse differences 
between certain subgroups, i.e. women, elderly men, diabetic 
patients, ethnic minorities, and non-subgroup patients.

METHODS
From March 1999 until August 2003, all patients undergoing the lo-
cal OCR were enrolled in a prospective cohort study. The OCR of the 
Department of Cardiology of the University of Basel is an ambula-
tory rehabilitation program for patients with coronary artery disease, 
i.e. prior myocardial infarction or angina pectoris with or without 
revascularization, valvular heart disease, previous cardiac surgery, or 
congestive heart failure, and consists of medical evaluation, prescribed 
exercise, relaxation, cardiac risk factor modification, education and 
counselling. While approximately 30% of all patients after cardiac 
surgery or interventional revascularization at our institution are en-
rolled in the local OCR, 40% undergo inpatient cardiac rehabilitation 
at specialized institutions and in another 30% no formal rehabilitation 
takes place. Patients were referred to OCR based on their preferences 
or on those of their physicians. 

Based on their physical capacity achieved in the baseline stress test 
and the previously assessed left ventricular ejection fraction, patients 
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were divided into 3 groups; A, B and C. Group A comprised patients 
with a good maximal physical capacity, i.e. achieving ≥ 1.5 W/kg. 
Group B comprised patients with impaired maximal physical capacity, 
i.e. achieving < 1.5 W/kg, but with a left ventricular ejection fraction 
of ≥ 35%. Group C comprised patients with an impaired maximal 
physical capacity, i.e. achieving < 1.5 W/kg and a left ventricular 
ejection fraction < 35%. For groups A and B, OCR was divided into 
2 phases; a build-up and consolidation phase. The build-up phase 
consisted of 4 weeks of intense rehabilitation with daily activities 
in the afternoon including education, counselling, physical training, 
and relaxation, whereas the consolidation phase was less intense but 
lasting for another 8 weeks with biweekly physical activities in the 
afternoon; participation in the consolidation phase was optional for 
patients in groups A and B. In both groups, physical training consisted 
of mixed activities for a duration of 1–2 h including endurance training 
at 60–80% of the maximal heart rate achieved at the baseline exercise 
test or a rate of perceived exercise of 5/10 to 6/10, strength training, 
and co-ordination training. OCR in group C consisted of a 12-week 
course of physical training 3 times a week in the mornings (either 
interval or steady-state bicycle training) and education once a week 
during one afternoon. For group C, physical training was limited to 
endurance training and co-ordination training. Compliance with the 
training sessions was very good (> 90%).

In all patients data were available at inclusion and completion 
of the 3-month program. Parameters assessed at baseline included 
demographic data, reason for rehabilitation, risk factors and medica-
tion. Prior to enrolment, left ventricular ejection fraction was assessed 
either by coronary angiography, echocardiography, myocardial per-
fusion single-photon emission computed tomography, or radionuclide 
ventriculography. Except for drop-outs, a symptom-limited bicycle 
stress test (ramp protocol) in groups A and B, or a spiroergometry 
in group C was performed both at inclusion and completion of the 
program; spiroergometry was performed as routine assessment at our 
heart failure clinic. Furthermore, complications during the program, 
abortion of the program, and the duration of the participation of each 
patient in the program were assessed. Complications were defined as 
unexpected events due to cardiac or non-cardiac reasons leading to 
therapeutic interventions including hospitalization and, eventually, 
discontinuation of the program. Non-medical reasons for discontinua-
tion were defined as discontinuation of the OCR due to neither cardiac 
nor non-cardiac reasons.

Quality of life (QoL) was assessed at both inclusion and completion 
of the program using the Profil der Lebensqualität Chronisch Kranker 
(PLC) questionnaire (11). This generic questionnaire was created to as-
sess time-related changes in health for most of the chronic/degenerative 
diseases and was selected for this study because of the heterogeneous 
nature of the patient cohort, its broad range of aspects, and the fact 
that it represents an instrument specifically developed for a German-
speaking cohort. The PLC questionnaire measures QoL on the physical, 
emotional and social levels, and consists of 40 questions that assess 
6 dimensions of health, including physical capacity, psychological 
functioning, positive mood, negative mood, social functioning and 
social well-being, and has been validated (12). All scales range from 
0 to 4, with higher scores depicting a better performance. 

Diabetes mellitus was defined as an established diagnosis of diabetes 
mellitus, or receiving treatment for hyperglycaemia. The ethnic minor-
ity subgroup included patients of varying non-local ethnicity or race, 
and was defined as the population who did not speak the local language, 
i.e. German. This population traditionally represents an important 
sub-segment in our working population and usually originates from 
Southern and South-eastern Europe and the Near East. The different 
subgroups were not mutually exclusive.

For this study, primary end-points were achieved workload and QoL 
after 3 months; secondary end-points were complications during the 
program and cessation of the program. For all patients, follow-up time 
was equal to the duration of the OCR, i.e. 3 months.

Data acquisition and statistical analysis was performed using 
KarData® software (kaSoft Development Kaufmann, Münsingen, 

Switzerland). Descriptive statistics are presented as means and stand-
ard deviation or as percentages. Categorical variables were compared 
using the χ2 test. Continuous variables were compared using the 
Student’s t-test. All p-values were 2-sided and considered statistically 
significant if ≤ 0.05.

RESULTS

The total population comprised 1061 patients (155 (15%) 
women, 87 (8%) men, aged ≥ 75 years), of whom 162 (15%) 
had diabetes mellitus and 88 (8%) were not able to communi-
cate in the local language. 

In the total cohort, the vast majority of patients entered 
OCR because of coronary artery disease, i.e. prior myocardial 
infarction or angina pectoris (Table I). Most patients completed 
the build-up phase, whereas less than two-thirds completed 
both parts of the rehabilitation program. Patients achieved 
a mean workload of 79% of the expected age- and body-
weight-adjusted value, in the baseline exercise stress test. The 
exercise stress test at the end of the rehabilitation program was 
performed in 887 (84%) patients. During the final stress test 
most patients were able to increase their physical ability and 
achieved a workload of 100% of the expected value. Overall, 
the increase in workload between inclusion and completion 
of the rehabilitation program was significant (p < 0.0001). 
During rehabilitation, as much as 17% of patients suffered 
from complications (Table II). Regarding QoL, all dimensions 
increased during rehabilitation except for social well-being, 
which remained constant (Table III).

Compared with men, women were entering OCR less often 
because of angina pectoris, but more often because of con-
gestive heart failure; of note, women entered OCR less often 
after coronary artery bypass graft surgery compared with 
men. Cardiovascular risk factors were similar in women as in 
men, except for current smoking which was more prevalent 
in women (Table I). Compared with men, women less often 
completed the build-up phase and both phases of the rehabilita-
tion program, but more often only completed the consolidation 
phase. Achieved workload during exercise stress test at both 
OCR inclusion and completion was lower than in men, but the 
increase in workload between inclusion and completion of the 
rehabilitation program was significant (p < 0.0001). The oc-
currence of cardiac complications was similar in women and 
men, but lead more often to discontinuation of the program. 
By contrast, non-cardiac complications occurred less often 
but were not more frequently a reason for discontinuation of 
the program compared with men. Non-medical reasons for 
discontinuation were more frequent in women than in men 
(Table II). Compared with the total population, baseline QoL 
was lower regarding physical capacity, psychological function-
ing, and both positive and negative mood, but not for social 
functioning and well-being, which were similar; contrary to 
men, only physical capacity and positive mood increased 
during rehabilitation, whereas all other dimensions remained 
constant (Table III).

In elderly men, mean age by definition was higher in this 
group than in other patients. The reason for OCR was more 
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often coronary artery disease compared with the rest of the 
cohort. Elderly men were less often current smokers, less often 
had a family history of premature coronary artery disease and 
less often had dyslipidaemia, and less often were treated with 
beta-blockers compared with other patients (Table I). Achieved 
workload during exercise stress test at both OCR inclusion and 
completion was lower than in the rest of the cohort; however, 
the increase in workload between inclusion and completion was 
significant (p < 0.0001) and the achieved workload at the end 
of the rehabilitation consisted of 99% of the expected value. 

Cardiac complications occurred more frequently in elderly men 
compared with younger men and women, but were not more 
often a reason for discontinuation of the program. In contrast, 
non-cardiac complications occurred less frequently in elderly 
men compared with other patients, but were not more often 
a reason for discontinuation of the program. Non-medical 
reasons for cessation were less frequent in elderly men than 
in the rest of the cohort (Table II). Compared with the rest of 
the cohort, physical capacity was lower in elderly men, but 
changes in QoL were similar with all dimensions increasing 

Table I. Baseline characteristics. Results are given in % unless stated otherwise

All patients
(n = 1061)

Women
(n = 155)

Elderly men
(n = 87)

Diabetes mellitus
(n = 162)

Ethnic minority
(n = 88)

Age (years, mean (SD)) 62 (11) 63 (11) 79 (3)**** 65 (9)**** 55 (13)****
LVEF (mean (SD)) 55 (13) 54 (13) 55 (16) 54 (14) 52 (13)*
History of hypertension 57 55 61 72 43
History of dyslipidaemia 71 74 66 74 71
History of diabetes mellitus 15 12 18 100**** 22*
History of smoking 43 40 33 40 41
Current smoking 19 32** 5**** 17 19
Family history of coronary artery disease 33 40 18* 100**** 21
Reason for rehabilitation
Coronary artery disease 87 85 87**** 80** 73****
Angina pectoris 18 13* 21 16* 32**
Prior myocardial infarction 68 72 64 64 59
PCI 49 47 26 43 32
CABG 15 7**** 20 19 7****
PCI/CABG combined 5 3*** 5 6 9****
Valvular heart disease 9 7 7 8 9
Congestive heart failure 1 2**** 1 3**** 8****
Medication
Acetylic salicylic acid 81 84 74 78 81
Warfarin (Coumadin) 18 15 24 22 17
Beta-blockers 90 90 86* 90 91
ACE-inhibitors 44 50 49 59 55
Statins 79 77 70 75 82

*p ≤ 0.05 (subgroup vs non-subgroup patients), **p ≤ 0.01, ***p = 0.001, ****p < 0.0001
LVEF: left ventricular ejection fraction; PCI: percutaneous coronary intervention; CABG: coronary artery bypass graft surgery; ACE: angiotensin-
converting enzyme; SD: standard deviation.

Table II. Achieved baseline and post-rehabilitation workload, complications and discontinuation. Results are % unless stated otherwise

All patients
(n = 1061)

Women
(n = 155)

Elderly  men
(n = 87)

Diabetes mellitus
(n = 162)

Ethnic minority 
(n = 88)

Pre-rehabilitation test workload (W) 
Mean (SD) % maximum

123 (38)
79 (20)

86 (24)***
73 (19)

100 (23)***
79 (20)

109 (33) ***
71 (17)

117 (36)***
71 (21)

Post-rehabilitation test workload (W)
Mean (SD) % maximum

156 (49)
100 (25)

105 (28)***
89 (22)

126 (26)***
99 (21)

137 (43) ***
89 (23)

133 (39)***
81 (26)

Discontinuation of rehabilitation
Build-up phase 93 85*** 100*** 100*** 94
Consolidation phase 7 15*** 0*** 0*** 6
Both phases 59 53 46 44 60

Complications
Cardiac 8 9 13*** 17*** 15***
Non-cardiac 9 6** 6* 8 13

Discontinuation
Cardiac reason 1 3*** 1 6*** 2***
Non-cardiac reason 5 5 6 6* 13***
Non-medical reason 5 8*** 4*** 5 6

*p < 0.01 (subgroup vs non-subgroup patients), **p < 0.001, ***p < 0.0001.
SD: standard deviation.
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during rehabilitation, except for social well-being, which 
remained constant (Table III).

Patients with diabetes mellitus were older than patients 
without, and had all a family history of premature coronary 
artery disease. Reason for rehabilitation was less often coro-
nary artery disease, but more often congestive heart failure 
compared with non-diabetic patients (Table I). Achieved 
workload during the exercise stress test at both OCR inclusion 
and completion was lower than in patients without diabetes 
mellitus, but the increase in workload between inclusion and 
completion was significant (p < 0.0001). Cardiac complications 
occurred more frequently in patients with diabetes mellitus 
compared with patients without and were more often a reason 
for discontinuation of the program. Similarly, non-cardiac 
complications occurred more frequently in patients with dia-
betes mellitus compared with patients without, but were not 
more often a reason for discontinuation of the program. Non-
medical reasons for cessation were as frequent in patients with 
diabetes mellitus as in patients without (Table II). Compared 
with non-diabetic patients, QoL was not different in diabetic 
patients. Physical capacity and social functioning increased 
during rehabilitation, whereas all other dimensions remained 
constant (Table III).

Patients not able to communicate in the local language were 
younger than others, and were more likely to be diabetic. Rea-
son for rehabilitation was less often coronary artery disease, 
but more often congestive heart failure. Left ventricular ejec-
tion fraction was lower in this subgroup than in other patients 
(Table I). There was no difference in the duration of OCR in 
patients who did not speak the local language compared with 
other patients. Achieved workload during the exercise stress 
test at both OCR inclusion and completion was lower than in 
patients able to communicate in the local language. However, 
the increase in workload between inclusion and completion 
was significant (p < 0.0001), but the achieved workload at the 
end of the rehabilitation consisted of only 80% of the expected 
value. Cardiac complications occurred more frequently in the 

ethnic minority subgroup compared with other patients and 
were more often a reason for discontinuation of the program. 
In contrast, non-cardiac complications occurred similarly in the 
ethnic minority subgroup compared with the other patients, but 
were more often a reason for discontinuation of the program. 
Non-medical reasons for discontinuation were as frequent in 
patients not able to speak the local language as in other pa-
tients (Table II). Because patients in the ethnic minority were 
not able to speak and read German, but questionnaires were 
available in this language only, no data are available regarding 
QoL in this subgroup.

DISCUSSION

Cardiac rehabilitation after myocardial infarction and cardiac 
surgery or in congestive heart failure is a class I indication 
(2, 13, 14). Important aims of cardiac rehabilitation include 
secondary prevention of coronary artery disease to reduce 
the risk of future cardiovascular events or cardiac death (15), 
and beneficial effects of OCR on both outcome (16) and cost- 
effectiveness (17) have been shown before. 

Just recently, pooled data showed a considerable under- 
representation of women, elderly people, and ethnic minorities 
(16). In our cohort, the percentage of women and men ≥ 75 
years of age was low, paralleling the fact that both women and 
elderly people often are under-represented in clinical trials 
(18–20). As a comparator, in previous randomized trials at our 
institution in symptomatic coronary artery disease the percent-
age of women was between 21% and 44% and the percentage 
of patients > 75 years of age was 20% (21, 22) being double the 
numbers shown in this report. Thus, our findings corroborate a 
previous report showing that enrolment of women in OCR are 
particularly low after myocardial infarction and coronary artery 
bypass grafting (5). On the other hand, it has been shown that 
cardiac rehabilitation is safe and effective for elderly coronary 
patients, and it was concluded that these individuals should 

Table III. Quality of life (Profil der Lebensqualität Chronisch Kranker Questionnaire). All values are means (standard deviation (SD)). All scales 
range from 0 to 4. The questionnaire was not applicable to the ethnic minority subgroup

Dimensions

All patients
(n = 1061)

Women
(n = 155)

Elderly men
(n = 87)

Diabetes mellitus
(n = 162)

Baseline 3 months p Baseline 3 months p Baseline 3 months p Baseline 3 months p

Physical 
Capacity

2.19 
(0.76)

2.88 
(0.70) < 0.0001

2.00 
(0.73)***

2.71 
(0.64) < 0.0001

2.35 
(0.69)*

2.83 
(0.55) 0.0018

2.15 
(0.67)

2.78 
(0.68) < 0.0001

Psychological 
Functioning

2.64 
(0.63)

2.98 
(0.60) < 0.0001

2.50 
(0.62)**

2.79 
(0.57) 0.052

2.73 
(0.53)

3.12 
(0.47) 0.0007

2.62 
(0.60)

2.93 
(0.56) 0.070

Positive  
Mood

2.19 
(0.70)

2.54 
(0.72) < 0.0001

2.04 
(0.69)*

3.32 
(0.68) 0.021

2.30 
(0.49)

2.59 
(0.51) 0.0084

2.16 
(0.61)

2.42 
(0.66) 0.34

Negative  
Mood†

2.85 
(0.78)

3.14 
(0.74) < 0.0001

2.69 
(0.79)*

2.87 
(0.75) 0.36

2.87 
(0.69)

3.23 
(0.60) 0.017

2.82 
(0.75)

3.10 
(0.73) 0.054

Social 
Functioning

2.60 
(0.84)

2.99 
(0.60) < 0.0001

2.58 
(1.42)

2.95 
(0.66) 0.29

2.62 
(0.64)

3.05 
(0.55) 0.0013

2.55 
(0.69)

2.93 
(0.58) 0.011

Social Well-
being

3.16 
(0.62)

3.19 
(0.64) 0.75

3.09 
(0.71)

3.09 
(0.69) 0.43

3.18 
(0.57)

3.22 
(0.54) 0.92

3.16 
(0.59)

3.10 
(0.66) 0.69

*p < 0.05 (subgroup vs non-subgroup patients), **p < 0.02, ***p < 0.01.
†an increase in this scale is equivalent to a decrease of negative mood (reciprocal rating).
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be routinely referred to, and vigorously encouraged to attend, 
cardiac rehabilitation programs following major coronary 
events (23). These findings have been further corroborated in 
our study, where women and elderly men generally achieved 
a lower physical ability after rehabilitation, but were able to 
increase their workload and their QoL similarly to the total 
population.

In patients with diabetes mellitus, an exercise program 
improves exercise performance which usually is impaired 
compared with age-matched controls (24, 25). In the present 
study, patients with diabetes mellitus benefited from rehabilita-
tion similarly to the total cohort regarding both physical ability 
and QoL, which is in accordance with previous reports (26, 
27). However, in our study the percentage of diabetic patients 
was both lower than in previous analyses performed at our 
institution, which demonstrated a prevalence between 19% and 
22% (21, 22), and lower than what one could expect based on 
previous studies, i.e. approximately 25% (26, 28). 

The evidence regarding the inclusion of ethnic minorities in 
clinical trials is unclear, since most authors do not report the 
ethnicity or language skills of their patients. A recently pub-
lished study demonstrated that the exclusion of ethnic minori-
ties is based primarily on language, whereas eligible patients, 
i.e. patients able to communicate in the local language, were 
enrolled in similar proportions irrespective of their ethnicity 
(29). In our study, ethnic minority was defined accordingly 
based on the inability to communicate in the local language. 
The percentage of patients in this group was low based on the 
average percentage of non-Swiss residents in our country that 
reaches approximately 20% of the total population. Therefore, 
it can be assumed that ethnic minority patients are excluded 
from participation in OCR based on their inability to speak 
the local language. As the other subgroups, these patients de-
rived similar benefit from cardiac rehabilitation, although the 
achieved work capacity was lower than in other groups. This 
might be due to the higher rate of congestive heart failure as the 
reason for rehabilitation and the consecutively lower ejection 
fraction in this group. However, due to the lack of a validated 
questionnaire in the respective mother language, QoL could 
not be assessed in these patients.

The risk of a cardiac complication during OCR is very low 
(30). However, the occurrence of complications in elderly 
people and diabetic patients is thought to be higher than in 
the normal population. In our analysis, cardiac complications 
occurred more frequently in both elderly men and diabetic 
patients compared with the total cohort. Of note, cardiac com-
plications were not more often a reason for discontinuation 
of the program in elderly men, but were in diabetic patients. 
The rate of occurrence of cardiac complications was similar 
in women to that in the total cohort, but lead more often to 
discontinuation of the program, which might be explained by 
differences in pain or disease perception (31). In the ethnic 
minority, cardiac complications occurred more frequently 
compared with the total cohort and were more often a reason 
for discontinuation of the program, possibly due to a lower 
left ventricular ejection fraction at inclusion and a higher rate 
of diabetes mellitus. 

Cardiovascular events lead to a loss of QoL, i.e. lack of self-
confidence, depression and social isolation. In turn, depression 
and social isolation lead to an increased rate of cardiac mortal-
ity (32–35). In our analysis, all subgroups increased their QoL 
in most dimensions numerically, although sample sizes were 
too low in some populations to yield statistical significance. 
Of note, women had a lower QoL at inclusion in the OCR, 
which might be explained by differences of disease-perception 
between the sexes.

As a limitation, the maximal follow-up duration of this 
analysis was 3 months, which is too short to assess the whole 
spectrum of complications and late outcome of the studied 
population. Furthermore, no QoL assessment was possible in 
the ethnic minority due to lack of validated outcome measures 
in the respective mother language; other questionnaires were 
not chosen due to the lack of comparability with the other study 
groups. Finally, some subgroups consisted of rather small num-
bers, which might have precluded some final conclusions.

In conclusion, subgroups such as women, elderly men, 
diabetic patients and ethnic minorities are under-represented 
in OCR programs, although – in contrast to widely prevail-
ing prejudice – they benefit from a rehabilitation program 
regarding both physical ability and QoL similarly to the nor-
mal population, despite a somewhat higher risk profile and 
a slightly elevated complication and drop-out rate. Special 
efforts need to be made regarding a better inclusion rate of 
minorities into OCR programs. The lower QoL in women at 
inclusion in OCR may need special attention to care-givers 
prior to rehabilitation.

REFERENCES

1.	Jolliffe JA, Rees K, Taylor RS, Thompson D, Oldridge N,  
Ebrahim S. Exercise-based rehabilitation for coronary heart dis-
ease. Cochrane Database Syst Rev 2001: CD001800.

2.	Antman EM, Anbe DT, Armstrong PW, Bates ER, Green LA, Hand 
M, et al. ACC/AHA guidelines for the management of patients 
with ST-elevation myocardial infarction; a report of the American 
College of Cardiology/American Heart Association Task Force on 
Practice Guidelines (Committee to Revise the 1999 Guidelines for 
the Management of patients with acute myocardial infarction). J 
Am Coll Cardiol 2004; 44: E1–E211.

3.	O‘Connor GT, Buring JE, Yusuf S, Goldhaber SZ, Olmstead EM, 
Paffenbarger RS, Jr, et al. An overview of randomized trials of 
rehabilitation with exercise after myocardial infarction. Circulation 
1989; 80: 234–244.

4.	Lavie CJ, Milani RV. Effects of cardiac rehabilitation and exercise 
training programs in patients ≥ 75 years of age. Am J Cardiol 1996; 
78: 675–677.

5.	Thomas RJ, Miller NH, Lamendola C, Berra K, Hedback B,  
Durstine JL, et al. National survey on gender differences in cardiac 
rehabilitation programs. Patient characteristics and enrollment 
patterns. J Cardiopulm Rehabil 1996; 16: 402–412.

6.	Ziegelstein RC. Depression in patients recovering from a myocar-
dial infarction. JAMA 2001; 286: 1621–1627.

7.	Grundy SM, Benjamin IJ, Burke GL, Chait A, Eckel RH, Howard 
BV, et al. Diabetes and cardiovascular disease: a statement for 
healthcare professionals from the American Heart Association. 
Circulation 1999; 100: 1134–1146.

8.	Kannel WB, McGee DL. Diabetes and cardiovascular disease. The 
Framingham study. JAMA 1979; 241: 2035–2038.

J Rehabil Med 39



� R. V. Jeger et al.

9.	Frasure-Smith N, Lesperance F, Talajic M. Depression and 18-
month prognosis after myocardial infarction. Circulation 1995; 
91: 999–1005.

10.	Barber K, Stommel M, Kroll J, Holmes-Rovner M, McIntosh B. 
Cardiac rehabilitation for community-based patients with myocar-
dial infarction: factors predicting discharge recommendation and 
participation. J Clin Epidemiol 2001; 54: 1025–1030.

11.	Siegrist J, Broer M, Junge A, editors. Profil der Lebensqualität 
Chronisch Kranker (PLC). Göttingen: Hogrefe Verlag; 1996.

12.	Laubach W, Schröder C, Siegrist J, Brähler E. Normierung der 
Skalen "Profil der Lebensqualität Chronisch Kranker" an einer 
repräsentativen deutschen Stichprobe [Standardization of the ques-
tionnaire "quality of life with chronic disease" on a representative 
German sample]. Zeitschrift für Differentielle und Diagnostische 
Psychologie 2001; 22: 100–110.

13.	Hunt SA, Baker DW, Chin MH, Cinquegrani MP, Feldman AM, 
Francis GS, et al. ACC/AHA Guidelines for the evaluation and 
management of chronic heart failure in the adult: Executive sum-
mary. Circulation 2001; 104: 2996–3007.

14.	Eagle KA, Guyton RA, Davidoff R, Edwards FH, Ewy GA, Gardner 
TJ, et al. ACC/AHA 2004 guideline update for coronary artery 
bypass graft surgery: summary article. J Am Coll Cardiol 2004; 
44: 1146–1154, e213–310.

15.	Giannuzzi P, Saner H, Bjornstad H, Fioretti P, Mendes M, Cohen-
Solal A, et al. Secondary prevention through cardiac rehabilitation: 
position paper of the Working Group on Cardiac Rehabilitation 
and Exercise Physiology of the European Society of Cardiology. 
Eur Heart J 2003; 24: 1273–1278.

16.	Clark AM, Hartling L, Vandermeer B, McAlister FA. Meta- 
analysis: secondary prevention programs for patients with coronary 
artery disease. Ann Intern Med 2005; 143: 659–672.

17.	Papadakis S, Oldridge NB, Coyle D, Mayhew A, Reid RD, Beaton 
L, et al. Economic evaluation of cardiac rehabilitation: a systematic 
review. Eur J Cardiovasc Prev Rehabil 2005; 12: 513–520.

18.	Meinert CL, Gilpin AK, Unalp A, Dawson C. Gender representa-
tion in trials. Control Clin Trials 2000; 21: 462–475.

19.	Lee PY, Alexander KP, Hammill BG, Pasquali SK, Peterson ED. 
Representation of elderly persons and women in published ran-
domized trials of acute coronary syndromes. JAMA 2001; 286: 
708–713.

20.	Cottin Y, Cambou JP, Casillas JM, Ferrieres J, Cantet C, Danchin 
N. Specific profile and referral bias of rehabilitated patients after an 
acute coronary syndrome. J Cardiopulm Rehabil 2004; 24: 38–44.

21.	The TIME Investigators. Trial of invasive versus medical therapy in 
elderly patients with chronic symptomatic coronary-artery disease 
(TIME): a randomised trial. Lancet 2001; 358: 951–957.

22.	Kaiser C, Brunner-La Rocca HP, Buser PT, Bonetti PO, Osswald 

S, Linka A, et al. Incremental cost-effectiveness of drug-eluting 
stents compared with a third-generation bare-metal stent in a real-
world setting: randomised Basel Stent Kosten Effektivitats Trial 
(BASKET). Lancet 2005; 366: 921–929.

23.	Lavie CJ, Milani RV. Benefits of cardiac rehabilitation and exer-
cise training programs in elderly coronary patients. Am J Geriatr 
Cardiol 2001; 10: 323–327.

24.	Hiatt WR, Regensteiner JG, Wolfel EE. Special populations in 
cardiovascular rehabilitation. Peripheral arterial disease, non- 
insulin-dependent diabetes mellitus, and heart failure. Cardiol 
Clin 1993; 11: 309–321.

25.	Chipkin SR, Klugh SA, Chasan-Taber L. Exercise and diabetes. 
Cardiol Clin 2001; 19: 489–505.

26.	Banzer JA, Maguire TE, Kennedy CM, O'Malley CJ, Balady GJ. 
Results of cardiac rehabilitation in patients with diabetes mellitus. 
Am J Cardiol 2004; 93: 81–84.

27.	Verges B, Patois-Verges B, Cohen M, Lucas B, Galland-Jos C, 
Casillas JM. Effects of cardiac rehabilitation on exercise capacity 
in type 2 diabetic patients with coronary artery disease. Diabet 
Med 2004; 21: 889–895.

28.	Milani RV, Lavie CJ. Behavioral differences and effects of cardiac 
rehabilitation in diabetic patients following cardiac events. Am J 
Med 1996; 100: 517–523.

29.	Jolly K, Lip GY, Taylor RS, Mant JW, Lane DA, Lee KW, et al. 
Recruitment of ethnic minority patients to a cardiac rehabilita-
tion trial: the Birmingham Rehabilitation Uptake Maximisation 
(BRUM) study [ISRCTN72884263]. BMC Med Res Methodol 
2005; 5: 18.

30.	Van Camp SP, Peterson RA. Cardiovascular complications of 
outpatient cardiac rehabilitation programs. JAMA 1986; 256: 
1160–1163.

31.	Edwards RR, Doleys DM, Lowery D, Fillingim RB. Pain tolerance 
as a predictor of outcome following multidisciplinary treatment for 
chronic pain: differential effects as a function of sex. Pain 2003; 
106: 419–426.

32.	Rosenman RH, Brand RJ, Jenkins D, Friedman M, Straus R, Wurm 
M. Coronary heart disease in Western Collaborative Group Study. 
Final follow-up experience of 8 1/2 years. JAMA 1975; 233: 
872–877.

33.	Frasure-Smith N, Lesperance F, Talajic M. Depression following 
myocardial infarction. Impact on 6-month survival. JAMA 1993; 
270: 1819–1825.

34.	Ades PA, Maloney A, Savage P, Carhart RL, Jr. Determinants of 
physical functioning in coronary patients: response to cardiac 
rehabilitation. Arch Intern Med 1999; 159: 2357–2360.

35.	Zellweger MJ, Osterwalder RH, Langewitz W, Pfisterer ME. Coro-
nary artery disease and depression. Eur Heart J 2004; 25: 3–9.

J Rehabil Med 39


