
Summary

Background:Various studies show thatmultidisciplinary
rehabilitation programmes including physical training,
nutritional counselling and risk factor management for
patients with cardiac disease result in behavioural
change and improve both quality of life and physical per-
formance. To what extent these results can be translated
into clinical practice is less well understood.

Purpose: To measure changes in nutrition habits,
smoking habits, wellbeing, self-perceived physical fit-
ness and physical performance of patients with various
cardiac diseases attending a multidisciplinary cardiac
rehabilitation programme in a regional outpatient car-
diological rehabilitation centre in Switzerland. To
study variability of effects in female and elderly pa-
tients.

Methods: 139 consenting patients (mean age: 61.9
years [±10.1], 119 [85.6%] male) attending a cardiac re-
habilitation programme were asked to complete a ques-
tionnaire before and after a 3-month outpatient cardiac
rehabilitation programme of 36 sessions. We also as-
sessed physical performance before and after rehabili-
tation. We tested changes from baseline statistically
and investigated whether the patients’ age and gender
had an influence on the rehabilitation effects.

Results: Patients reduced the intake of fatty food
by 1.70 score points (95%CI: –2.06 to –1.28; p <0.001)
and increased their intake of healthy food by 2.23 score
points (1.88 to 2.58, p <0.001). We observed a signifi-
cant reduction in the number of smokers (p <0.001).

Wellbeing increased by 1.39 score points (1.11 to
1.67, p <0.001) and self-perceived physical fitness in-
creased by 2.97 score points (2.45 to 3.49, p <0.001).

The 6-minute walking test increased by 118.82 me-
tres (105.46 to 132.20, p <0.001) and exercise capacity
increased by 0.28 watt/bodyweight (kg) (0.22 to 0.34,
p <0.001).

Elderly patients tended to be
less willing to change nutritional
behaviour. Gender had no influence
on changes in the five domains in-
vestigated.

Conclusions: Our multidisciplinary rehabilitation
programme can be successfully implemented in clini-
cal practice and has similar beneficial effects to those
reported in clinical trials. Our results encourage broad
implementation of such programmes in clinical prac-
tice.

Introduction

Cardiovascular diseases are the most important causes
of death and loss of disability-adjusted life years world-
wide [1]. In Switzerland cardiovascular diseases are
the major causes of death in the male and female pop-
ulation (37% in 2006) [2]. Lifestyle modification such
as a healthy diet with regular intake of fruit, vegeta-
bles and fish and a limited intake of fat, as well as
avoidance of smoking, regular moderate physical ac-
tivity and reduction of stress, has a substantial impact
in primary and secondary prevention of coronary heart
diseases in both men and women of all ages [1]. Both
the European and theAmerican guidelines recommend
a multidisciplinary rehabilitation programme for pa-
tients with cardiovascular diseases as useful and ef-
fective (Class I) [3, 4]. Cardiac rehabilitation pro-
grammes are recognised as a core component of the
management of patients who sustained ST-segment el-
evation myocardial infarction, unstable angina/non-ST-
segment elevation myocardial infarction or chronic sta-
ble angina, patients who underwent coronary artery
bypass surgery or percutaneous coronary intervention,
and patients with heart failure or heart valve diseases
[5]. Unlike earlier recommendations, modern cardiac
rehabilitation not only aims at improving physical
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function but also includes interdisciplinary counselling
where patients learn about their illness, find ways to
lower their cardiovascular risks, receive nutritional ad-
vice and receive motivational support in changing their
lifestyle [3, 6].

Various studies show that multidisciplinary reha-
bilitation programmes for patients with cardiac dis-
eases have beneficial effects on behavioural change and
physical fitness, resulting in enhanced quality of life
and functional status, and lower rates of hospitalisa-
tion, recurrent myocardial infarction and long-term
mortality [5, 7–10].

However, many clinicians argue that these pro-
grammes are not susceptible to straightforward imple-
mentation in daily clinical practice. They require a
trained multidisciplinary team of physicians, physio-
therapists, nutritionists and psychologists who are not
regularly available in smaller hospitals. Others have
questioned whether effects observed in clinical trials
can be reproduced in everyday practice [11].

We set out to assess the clinical value of a recently
implemented multidisciplinary rehabilitation pro-
gramme which meets the requirements of modern
guidelines. We were interested in investigating the ef-
fects of the cardiac rehabilitation programme by mea-
suring changes from baseline in nutrition and smoking
habits, wellbeing and self-perceived physical activity
and objective physical performance. Besides investi-
gating the overall effect of such an intervention, we
were also interested in finding out whether these ef-
fects were different in elderly patients and females.

Methods

Patient recruitment and enrolment
This study was approved by the cantonal ethics committee of
Canton Ticino.

Between January 2007 and July 2008 we asked all pa-
tients with coronary artery diseases, heart valve diseases or
heart failure who attended and completed the cardiac reha-
bilitation programme at Cardiocentro Ticino in Lugano,
Switzerland, to participate to our study.

Rehabilitation programme
Our programme complies with the SAKR (Swiss Workgroup
for Cardiac Rehabilitation) guidelines. The multidisciplinary
rehabilitation programme provides training in six different
domains:
1. Nutritional counselling (8 hours)
2. Physical training (48 hours)
3. Risk factor management (4 hours)
4. Psychosocial support (7 hours)
5. Optimisation of medical therapy (1 hour)
6. Educational programme on cardiovascular diseases (4 hours)

The programme consists of 36 sessions of two hours over three
months. Patients are asked to follow a bicycle or treadmill ex-
ercise programme three times a week for a total of 36 ses-

sions. Exercise capacity has been chosen on the basis of the
stress test the patient underwent at the beginning of the re-
habilitation programme, of the patient’s current physical sit-
uation and the therapists’ opinion. The exercises are per-
formed in steady state and in aerobic metabolic conditions.
Each exercise session lasts one hour and consists of warming-
up, exercise training and a cool-down period which includes
stretching, gymnastics, breathing exercises and relaxation.
The patients also receive nutritional counselling from a
nutritionist and psychological support from a psychologist,
follow a smoking cessation programme, learn strategies for
stress management and receive training advice.

Data collection
At baseline we obtained physical performance data: all
patients performed at baseline a 6-minute walking test and
underwent ergometry or treadmill testing from which we
obtained exercise capacity (measured in watts/bodyweight).

All patients completed an ad hoc questionnaire assess-
ing their current food habits, smoking habits, wellbeing and
self-perceived physical fitness. In the part of the question-
naire referring to cardiac diagnoses and interventions, pa-
tients were assisted by a member of the rehabilitation team.

In the part of the questionnaire dealing with food habits,
the questions had four possible answers, each with its own
score. Higher consumption of healthy foods (fruit, raw and
cooked vegetables and fish) produces a higher score. The same
applies to unhealthy foods (butter, cheese, red meat, eggs and
sausages). This means, for healthy foods, the higher the score
the better the dietary habits, and for the unhealthy foods, the
higher the score the less good the dietary habits.

Following established recommendations [12] smokers
were all those patients who were active smokers and those
who had stopped smoking less than 6 months before. We as-
sessed current wellbeing status using a visual analogue scale
from 1 to 10, and assessed self-perceived physical fitness
using a set of questions from the SF36questionnaire. A higher
score indicates better wellbeing and self-perceived physical
fitness.

At baseline we also obtained information, based on each
patient’s medical records, on the concomitance of other ill-
nesses such as hypercholesterolaemia, diabetes, hypertension
and stroke. The detailed questionnaire is given in the appen-
dix.

For each patient we also registered the cardiac diagnoses
and treatments received.

At three months, after completing the rehabilitation pro-
gramme, all patients completed the questionnaire again, un-
derwent ergometry or treadmill tests, and all patients per-
formed a 6-minute walking test. The corresponding flowchart
is presented in figure 1.

Outcome assessments
We were particularly interested in investigating changes in
food habits, smoking habits, wellbeing, self-perceived physi-
cal fitness and objective physical performance parameters.
We specified a priori that a reduction in consumption of but-
ter, cheese, red meat, eggs and sausages would be beneficial
[13, 14].
On the other hand, we specified that increased consump-

tion of cooked and raw vegetables, fruit and fish would be ben-
eficial [1, 15, 16]. We were also interested in exploring vari-
ability in these performance categories in relation to the pa-
tients’ age and gender.
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Statistical analysis
Data were summarised using standard descriptive statistics.
For each of the outcome variables we calculated changes from
baseline. We tested these differences using a one-sample
t-test. A p-value smaller than 0.05 was considered statistically
significant. To assess the effect of patients’ age and gender on
the various outcomes we performed multivariable analyses
entering age (continuous scale) and gender (male/female) as
the independent and the change values in outcomes each as
the dependent variable. Statistical analyses were performed
using the Stata 10 statistical software package (StataCorp
LP, 4905 Lakeway Drive, College Station, TX 77845, USA).

Results

Patients’ characteristics
443 patients fulfilled the inclusion criteria for the car-
diac rehabilitation programme and were referred by
the treating physician. Of these, 285 attended a reha-
bilitation programme elsewhere or were not enrolled in
any programme, and 158 attended the cardiac rehabil-
itation programme in the Cardiocentro Ticino and
agreed to participate to our study. During the pro-
gramme 19 patients dropped out due to non-cardiac co-
morbities or for personal reasons. Thus 139 patients
completed the programme and constituted our study
population.

Detailed descriptions of patients’ characteristics
are given in table 1.

Overall effects
Regarding nutritional habits compared to baseline, pa-
tients reduced the intake of fatty food by 1.70 score
points (95% confidence interval [95%CI]: –2.06 to
–1.28; p <0.001) and increased their intake of healthy
food by 2.23 score points (95%CI: 1.88 to 2.58;
p <0.001).

At baseline the number of smokers was 37, at the
end of rehabilitation the number of smokers was re-
duced to 22 (p <0.001).

Overall wellbeing increased by 1.39 score points
(95%CI: 1.11 to 1.67; p <0.001).

Overall self-perceived physical fitness increased by
2.97 score points (95%CI: 2.45 to 3.49; p <0.001).

Regarding objective physical performance, the
6-minute walking test increased by 118.82 metres
(95%CI: 105.46 to 132.20; p <0.001) and exercise ca-
pacity measured in watts/bodyweight (kg) increased by
0.28 (95%CI: 0.22 to 0.34; p <0.001).

The main results are summarised in tables 2 and 3.

Subgroup analyses
Elderly patients were less willing to reduce fatty food
(–0.04 [95%CI: –0.01 to –0.08]; p = 0.025). Age did not
affect increased intake of healthy food.

There was a positive trend towards higher levels of
wellbeing with increasing age (0.024 [95%CI: –0.004 to
0.051]; p = 0.10) without reaching statistical signifi-
cance, but not for self-perceived physical fitness. In-
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Patients hospitalisd in cardiology or
cardiac surgery at the Cardiocentro

Ticino
n = 5000

Intervention, 36 sessions of
cardiac rehabilitation
including:
– Nutritional counselling
– Physical training
– Risk factors management
– Psychosocial support
– Optimisation of medical
therapy
- educational programme
about cardiovascular
diseases

Patients who have been referred for a
cardiac rehabilitation programme

n = 443

Patients starting the cardiac
rehabilitation programme

n = 158

Patients who completed the cardiac
rehabilitation programme

n = 139

Dropped out (n = 19):
2 surgical wound disturbances
2 deaths at home
5 non cardiac comorbities
2 logistic problems
7 personal reasons

n = 4557

n = 285

Figure 1
Flowchart.

Table 1
Patients’ characteristics.

Age 61.9 years
(SD 10.1)

Gender Male 119 (85.6%)
Female 20 (14.4%)

Diagnosis Stable coronary artery disease 33 (23.7%)
Unstable angina, NSTEMI 60 (43.2%)
STEMI 37 (26.6%)
Other 9 (6.5%)

Intervention PTCA + stent 64 (46.0%)
Bypass 58 (41.7%)
Other 17 (12.2%)

Diabetes Yes 22 (15.8%)
No 117 (84.2%)

Hypertension Yes 55 (39.6%)
No 84 (60.4%)

Smoking-status Smokers 37 (26.6%)
Non-smokers 102 (73.4%)

Cholesterol Yes 43 (30.9%)
No 43 (30.9%)
Unknown 53 (38.1%)

NSTEMI = Non-ST-segment elevation myocardial infarction;
STEMI = ST-segment elevation myocardial infarction; PTCA =
percutaneous transluminal coronary angioplasty; SD = Standard
deviation.

162-166 stoire 062.qxp:Layout 1 29.4.2010 8:55 Uhr Seite 164



ORIGINAL ARTICLE

165

crease in objective measures of physical performance
tended to be lower with increasing age, without reach-
ing statistical significance. Female gender did not af-
fect outcome performance.

Discussion

Main findings
This study has three main findings. First, we show that
multidisciplinary cardiac rehabilitation can be suc-
cessfully implemented in clinical practice. Patients who
attended the cardiac rehabilitation programme showed
an improvement in dietary habits, smoking habits,
wellbeing, self-perceived physical fitness and objective
physical performance.

Second, we show that the multidisciplinary ap-
proach was highly beneficial for all the subgroups in-
vestigated. Finally, we found a slight decrease in ben-
efit, in particular with respect to nutritional change
among the elderly.

Results in context with other studies
Our effects on nutritional habits, wellbeing, self-per-
ceived physical activity and objective physical per-
formance were similar to those measured in clinical
studies [9, 17–19].

Our findings chiefly conform also to subgroup
analyses investigating effects in female or elderly pa-
tients [17, 20, 21]. However, concerning the reduction
in fatty aliment we found a trend towards lower ad-
herence among the elderly. This finding contradicts a
small study among 52 patients by Komorovsky and
colleagues [22], who observed greater adherence in eld-
erly patients.

In our study objective measurements of physical
performance tended to show less improvement with in-
creasing age, without reaching statistical significance.
This finding confirms earlier reports that the effects of
cardiac rehabilitation on objective physical perform-
ance may be less pronounced in patients over 75 [23].

Strengths and limitations
What are the limitations of this study? Among some
5000 patients who attend the cardiology centre annu-
ally, only a minority were referred to the cardiac reha-
bilitation programme.

A considerable number of patients were not referred
by the treating physicians because it was judged unnec-
essary, not feasible or inappropriate. Some patients were
not informed at all of the opportunity to follow a cardiac
rehabilitation programme or stated that they were not
motivated enough to attend it. Moreover, patients of the
Canton Ticino often do not attend cardiac rehabilitation
programmes because of geographical obstacles, such as
the difficulty in reaching the hospital offering the pro-
gramme, despite the fact that more than one rehabilita-
tion centre is available in Ticino. Hence we cannot rule
out selection bias resulting from this enrolment process.
Arguably our sample wasmore likely to benefit from the
programme than the average cardiology patient.

Further, this study had no control group to assess
the programme’s overall effect. However, since data of
various previous studies showed that usual care does
not improve performance in the outcomes, we are con-
fident that the effects are specific to rehabilitation. We
chose a typical observation period of 3 months but were
unable to assess the long-term effects of our pro-
gramme. Finally, the number of female patients was
rather low. Hence caution is necessary in extrapolating
our findings to females.

A strength of this study lies in the fact that it re-
flects the reality of a peripheral hospital’s cardiac re-
habilitation programme and shows the effects of the
cardiac rehabilitation programme in everyday life.

We believe that the findings are of value for clini-
cians and hospitals planning to implement a cardio-
vascular rehabilitation programme.
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Table 2
Results I.

Outcomes Baseline values (SD) Mean difference 95%CI p-value
from baseline

Food habits Fatty food* 5.96 (2.59) –1.70 –2.06 to –1.28 <0.001
Healthy food** 5.08 (2.24) +2.23 1.88 to 2.58 <0.001

Wellbeing Wellbeing 6.46 (2.21) +1.39 1.11 to 1.67 <0.001

Physical activity Self-perceived 6.22 (3.72) +2.97 2.45 to 3.49 <0.001
6-minute walking test 551.58 (95.71) +118.82 105.46 to 132.20 <0.001
Exercise capacity (W/kg) 1.57 (0.48) +0.28 0.22 to 0.34 <0.001

* Butter, cheese, red meat, eggs and sausages; ** Cooked and raw vegetables, fruits and fish.

Table 3
Results II.

Outcomes Baseline End p-value

Smoking habits Smokers 37 22 <0.001
Non-smokers 102 117
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Implications for research
There is a substantial body of evidence which confirms
the value of a multidisciplinary cardiac rehabilitation
programme for patients with cardiac diseases. The ben-
eficial effects can be observed within a broad spectrum
of age and co-morbidity in both genders. Astonishingly,
despite this, only a small proportion of all patients re-
ceive adequate cardiac rehabilitation. There are vari-
ous reasons for this: older patients, females and pa-
tients with co-morbidities are less likely to attend car-
diac rehabilitation [24, 25]. On the other hand, patients
living a shorter distance from the rehabilitation cen-
tre, with a higher educational level and a higher in-
come, as well as patients with coronary bypass grafts,
are more likely to receive adequate rehabilitation [24].
In his 2004 paper Julian stated that important addi-
tional reasons why effective treatments do not trans-
late into clinical practice are doctors’ and patients’ ig-
norance, uncertainty about the applicability of research
findings to individual patients and financial consider-
ations [11].

In terms of implications for research two major top-
ics emerge. First, we require concerted strategies to op-
timise transfer of medical knowledge to practice. This
requires a careful examination of potential barriers to
implementation on the one hand, and strategies to
overcome them on the other. Second, we need to know
more about the sustained value of rehabilitation pro-
grammes. It is our impression that the benefits of car-
diac rehabilitation can be shown as long as one attends
the programme. Most likely the beneficial effects and
patient compliance regarding changes of lifestyle de-
crease when the cardiac rehabilitation programme is
over. At the moment there is a paucity of long-term fol-
low-up studies assessing the effects of cardiac rehabil-
itation.

Implications for practice
We believe that clinicians should be more aware of the
benefits of cardiac rehabilitation programmes. Lieber-
man and colleagues noted that the most important fac-
tor in enrolling patients in a rehabilitation programme
is the actual physician’s recommendation [26]. Physi-
cians should be encouraged to screen their cardiologi-
cal patients, and the appropriateness of enrolling the
individual patient should be discussed with those who
run rehabilitation programmes.

Conclusions

This study shows that our multidisciplinary rehabili-
tation programme can be successfully implemented in
clinical practice and has similar beneficial effects to
those reported in clinical trials. The effects can also be
observed in elderly people and in both genders. Our re-
sults encourage broad implementation of such pro-
grammes in clinical practice.
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