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Aims Cardiac rehabilitation including exercise training is
of proven value in ischaemic heart disease. However, eld-
erly patients frequently are not encouraged to participate in
such programmes. This study evaluates the physiological
effects and self-reported quality of life after an aerobic
outpatient group-training programme in subjects above the
age of 65 years.

Methods and Results A consecutive series of 101 patients
(males 80%) aged 65–84 (mean 71) years recovering from an
acute coronary event were randomized to either a super-
vised out patient group-training programme (n=50) or to a
control group (n=51). The two groups were well balanced
as regards clinical characteristics. The compliance in the
training group was 87%. Exercise tolerance increased in the
trained group from 104 to 122 and 111 W after 3 and 12
months respectively. The corresponding values were 102,
105 and 105 W among controls. Parameters, such as quality

of life, self-estimated level of physical activity, fitness and
well-being were graded higher by the trained patients than
those who served as controls on the two occasions of
follow-up.

Conclusions Aerobic group-training of elderly patients
recovering from an acute coronary event beneficially influ-
ences physical fitness and several parameters expressing
quality of life. Great care has to be taken to preserve the
initial effects by continued training.
(Eur Heart J 1999; 20: 1475–1484)
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Introduction

In the early years of exercise rehabilitation of patients
with coronary heart disease, an age exceeding 65 years
was, on arbitrary grounds, a frequently used exclusion
criterion[1]. In 1985 Williams et al.[2] reported that men
older than 65 years increased their physical capacity and
their psychological response to exertion as much as
younger patients when included in a training programme
initiated within 6 weeks after a myocardial infarction or
coronary bypass grafting. A limitation with this and
other similar studies[3,4] is that they compared the elderly
0195-668X/99/201475+10 $18.00/0
with younger patients or with normal subjects in the
same age-cohort[5] without any randomization[6,7]. Thus,
there are no properly designed trials that have specifi-
cally addressed the efficacy and safety of exercise train-
ing in an elderly population with coronary artery
disease[8]. Coronary heart disease imposes restrictions in
terms not only of physical, but also of psychological and
social functioning. This often induces an overall reduc-
tion in the quality of life of the patient as well as the
family[9]. Thus, assessment of physical outcome alone
may not be sufficient patient management[10]. Quality of
life aspects ought to be included in a comprehensive
evaluation of a cardiac rehabilitation programme
designed for elderly subjects.

We recently demonstrated that it is safe and effective
for the elderly (¢65 years) to participate in an aerobic
group training programme after acute coronary
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events[11]. If this programme also has an effect on
health-related quality of life and if the effects on physical
fitness and self-reported quality of life are sustained
during a long period of follow-up remains to be studied.
The aim of this extended report of our prospective
randomized study of training elderly patients with un-
stable coronary artery disease was to evaluate physio-
logical effects and health-related self-reported quality of
life during 12 months of follow-up.
Material and Methods
Patients

Consecutive patients §65 years who were admitted to
the Coronary Care Unit at the Karolinska Hospital,
Stockholm, because of an acute coronary event during
the period October 1994 to June 1997 were eligible for
the study.

An acute coronary event was defined as either an
acute myocardial infarction or an episode of unstable
angina pectoris. At least two of the following criteria
should be fulfilled for the diagnosis acute myocardial
infarction: chest pain for >15 min; at least two S-CK
and S-CKB values above the reference; the development
of new Q waves in at least two of the standard ECG
leads. The diagnosis unstable angina pectoris required
an episode of anginal chest pain combined with dynamic
ECG changes at rest (transient/manifest T-wave inver-
sion and/or ST-depression >1 mm in at least two adja-
cent leads), but without any release of cardiac enzymes.
To be included the patients had to perform a pre-
discharge exercise test at a workload §70 W in males
and §50 W in females. For the group with unstable
angina pectoris a ST60 depression of >1 mm in §two
adjacent leads had to be documented at the exercise test.

The inclusion criteria were met by 252 patients.
Patients with neurological sequelae (n=6), memory dys-
function (n=3), orthopaedic disability (n=7), inability
to understand Swedish (n=6), coronary intervention
planned within 3 months (n=37) and other complicating
diseases (n=19) were excluded, while 65 patients refused
participation (42 men and 23 women, mean age 73·5
years, 41 with an acute myocardial infarction and 24
with unstable angina pectoris). In all, 109 patients
(males 80%), 64 with an acute myocardial infarction and
45 with unstable angina pectoris remained as the study
population.

Prior to discharge, all patients received verbal and
written information about the importance of regular
physical activity. They were recommended to take a
daily walk at a comfortable speed, and to gradually
increase this effort. All patients were invited to monthly
information meetings at the department. Here they
would have the opportunity to ask questions about their
disease, and together with information on how to cope
would also have received information on pharmaco-
logical therapy. The patients could also discuss their
Eur Heart J, Vol. 20, issue 20, October 1999
problems with a professional team specialized in cardiac
rehabilitation, and were encouraged to contact this team
at any time during the study period. The medical follow-
up, at the outpatient clinic was the same for all patients.
The patients were stratified according to diagnosis
(acute myocardial infarction or unstable angina pec-
toris) to be randomized into an intervention group
(Group I) or a control group (Group C) after discharge
and after a baseline exercise test conducted within 6
weeks after the acute event. This protocol was chosen to
avoid the influence that group allocation of individual
patients could have on their performance at the baseline
investigation. The median time between the initial
hospital admission and the time of randomization was
18 days.

All patients gave their informed consent to partici-
pate. The study was approved by the Local Ethics
Committee.
Training programme

The patients in Group I participated in a 50 min aerobic
outpatient group-training programme (including
warm-up and cool-down) three times a week for 3
months. The complete programme was supervised by a
specialized physiotherapist and supported by music
which guided the intensity of the performance during the
session. A detailed description of the training pro-
gramme has been given elsewhere[11]. The training was
followed by 10 min of music-supported relaxation. After
the initial 3 months, the patients had the possibility of
participating in the programme once a week for another
3 months. Leaving the programme, all patients were
encouraged to contact training facilities outside the
hospital, such as those offered by the National Associ-
ation for Heart and Lung Patients.

The patients in Group C received instructions as
already outlined, and were encouraged to re-start their
usual/prior physical activity as soon as they felt fit
enough for this. After the 3 month follow-up, they were
encouraged to contact the local National Association for
Heart and Lung Patients concerning taking part in its
training programme for heart patients.
Exercise capacity

Maximal exercise capacity was assessed on three occa-
sions, at baseline and 3 and 12 months thereafter. All
tests were conducted until symptom limitation on an
electrically braked bicycle ergometer (Siemens Elema,
Ergomed 840, Sweden) starting at 30 W with a stepwise
increase of the workload by 10 W . min"1[12]. A 12-lead
ECG was continuously monitored during the test using
a computerized electrocardiograph (Siemens Megacart,
Sweden). Systolic blood pressure was recorded every
minute, as were subjective symptoms. Perceived exertion
was rated according to a 6–20 graded scale (Borg’s
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RPE-scale)[13], while chest pain, shortness of breath and
leg fatigue were assessed with a 0–10 graded scale
(Borg’s Category Ratio scale; CR-10-scale)[14]. The test
was terminated due to fatigue (defined as a ratings of
perceived exertion-score of 15–17/20), or severe angina
(grade §5 of 10), arrhythmia causing subjective symp-
toms, a fall in blood pressure >10 mmHg on two
consecutive workloads or an ST 60-depression >2 mm.
All exercise tests were conducted between noon and
1500 h and after at least 1 h following a heavy meal.
They were supervized by a medical technologist who had
no information on group allocation.

The RPE score at 30 and 60% of maximal exercise
capacity was analysed as an indicator of the patients’
tolerance to submaximal levels of exercise. The RPE
score at the maximal identical workload was also
calculated from the three exercise tests.
Self-reported health-related quality of life

Self-reported health-related quality of life was assessed
before randomization, and at the 3 and 12 months
follow-up by a self-administrated questionnaire, the
Karolinska Questionnaire. This questionnaire has been
validated for patients paced for bradyarrhythmias and
for elderly patients undergoing valve replacement due
to aortic stenosis and patients with ischaemic heart
disease[15–17]. It consists of 125 questions and covers a
broad range of quality of life determinants, including
subscales measuring cardiovascular symptoms, quality
of sleep, physical ability, daily activity, depression, self-
perceived health and alertness. For the cardiovascular
symptoms there are 16 specific questions including sub-
scales for chest pain, breathlessness, dizziness, palpita-
tions and cognitive ability. These are based on visual
analogue scales from 0–100 mm to estimate the severity
of symptoms (zero mm indicating freedom from symp-
toms, and progressive symptoms indicated by increases
in mm). To facilitate the completion of the visual
analogue scales the scale was accompanied by numbers
from 1–7. The ‘ladder of life’, presented as a 10-point
scale, defined expectations for the present and future,
with the first grade representing the worst possible and
the tenth the best possible life. Fitness was assessed with
a seven-point scale in which 1 meant ‘very bad’ and 7
‘excellent, could not be better’[18].

The reliability of the cardiovascular symptoms and
activity evaluated in the Karolinska Questionnaire was
tested by Gadler et al.[19], using the Crohnbachs alpha
coefficient. A value of 0·60 was obtained for the sum of
all cardiovascular symptoms and the corresponding
value for the sum of scores concerning activity was 0·75.

All questions referred to symptoms or quality of life
parameters during the preceding weeks (baseline) or
months (follow-up). The questionnaires were adminis-
tered by a medical technologist and answered by the
patients. To ensure the visual analogue scale was under-
stood by participants the questionnaire started with
three test questions that were not evaluated. These were
completed with the medical technologist, while the rest
of the questionnaire was completed in privacy at home;
however, on returning the questionnaire, questions
could be explained by the technician.
Physical activity and well-being

Before randomization, and after 3 and 12 months the
patients estimated their level of physical activity accord-
ing to a six-point scale[20] where 1 corresponds to
sedentary and 6 to strenuous exercise comprising at least
3 h a week on such activities as jogging, skiing, tennis,
swimming and aerobic training.

Self-graded well-being was assessed using a visual
analogue scales of 0 to 100 mm with the extremes ‘not
good at all’ to ‘very good’ at the 3 month follow-up. At
the time of this follow-up, relatives were asked how they
thought the patient felt now, using the same question
concerning well-being as for the patients. They answered
the questionnaire at home and mailed it back.
Statistical methods

Results are presented as mean, standard deviation (SD)
and range, or median and range. Analyses were per-
formed using a two-way ANOVA with repeated
measures on one factor, and two-sided Student’s paired
and unpaired t-tests. All variables were tested with
ANOVA for changes over time within and between the
two groups. Differences at baseline were explored by
Student’s t-test.

Quality of life data were tested with two sided
Student’s paired and unpaired t-tests[21]. Intra-individual
data were calculated as the differences between the
second and the first questionnaire and the differences
between the third and the first questionnaire. The distri-
bution for some of the clinical variables, i.e. triglycerides
and HDL levels, were skewed. These data were ln-
transformed in order to meet the requirements for an
adequate ANOVA. Analyses were also performed using
the Mann–Whitney U-test for the comparison between
the treatment groups concerning the effect of interven-
tion after 3 and 12 months. Statistically significant
differences were assumed when P¦0·05.
Results

Fifty-six patients were randomized to Group I and 53 to
Group C. Eight patients were withdrawn before the 3
month follow-up because of coronary artery bypass
graft surgery (CABG) (n=4; two from each group after
8, 8, 9 and 12 weeks), lack of time participating in the
training programme (n=2; from Group I after 1 and 6
weeks), moved from the area (n=1; from Group I after
4 weeks) or for orthopaedic reason (n=1; from Group I
after 5 weeks). In all, 101 patients completed the
Eur Heart J, Vol. 20, issue 20, October 1999
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3 month follow-up, 50 in Group I (acute myocardial
infarction=29, unstable angina pectoris=21) and 51 in
Group C (acute myocardial infarction=31, unstable
angina pectoris=20). One patient in Group C was lost to
the 1 year follow-up. At baseline the two groups were
well balanced as regards clinical characteristics (Tables 1
and 2) and pharmacological treatment (Table 3). There
were no significant changes over time in any of the two
groups, apart from lipid lowering therapy (Table 3).

Six patients, two in Group I and four in Group C,
underwent CABG during the follow-up between 3 and
Eur Heart J, Vol. 20, issue 20, October 1999
12 months. Two patients in Group I and one in Group C
underwent PTCA between baseline and the 3 month
follow-up and two additional patients in Group I
between the 3 and 12 month follow-ups.

The average compliance (actually performed training
sessions divided by possible sessions) in the intervention
group was 87% (range 64–100). There were no compli-
cations of any kind during the training sessions. Forty-
seven of the 50 Group I patients continued the training
programme once a week for the second 3 months period.
Table 1 Characteristics of the patients in the interven-
tion group (Group I) and the control group (Group C) at
time of randomization. Variables are presented as mean
(age) and number (n) of patients

Group I
(n=50)

Group C
(n=51)

Age [years; mean (SD)] 71 (3·9) 71 (4·7)
Range 65–84 65–83
Sex (M/F) 41/9 40/11
Diabetes mellitus 10 6
Hyperlipidaemia 9 8
Hypertension 18 14
Congestive heart failure 2 5
Previous AMI 18 11
Angina pectoris 20 21
Previous PTCA 7 5
Previous CABG 9 9

AMI=acute myocardial infarction; PTCA=percutaneous trans-
luminal coronary angioplasty; CABG=coronary artery bypass
graft surgery.
Table 2 Patient characteristics and laboratory data in the intervention group (Group I) and the control group (Group
C) at time of randomization and after 3 and 12 months of follow-up. Variables are presented as mean, standard
deviation (SD) or number (n) of patients. There were no significant differences at baseline and no significant changes
over time

Randomization 3 months 12 months

Group I
(n=50)

Group C
(n=51)

Group I
(n=50)

Group C
(n=51)

Group I
(n=50)

Group C
(n=50)

Smokers 6 6 4 4 3 4
Body mass index (kg . m"2) 26·3 (3·2) 25·2 (2·7) 26·1 (2·8) 25·1 (2·6) 26·2 (2·9) 25·1 (2·7)
Systolic blood pressure (mmHg) 138 (23) 138 (24) 140 (19) 142 (23) 143 (25) 141 (28)
Heart rate, max. (beats . min"1)* 116 (18) 118 (16) 119 (17) 121 (18) 117 (14) 120 (17)
CCS class† 1·3 (0·6) 1·5 (0·6) 1·3 (0·5) 1·5 (0·6) 1·2 (0·4) 1·3 (0·6)
NYHA class‡ 1·4 (0·5) 1·5 (0·6) 1·4 (0·5) 1·5 (0·6) 1·4 (0·5) 1·5 (0·6)
Cholesterol (mmol . l"1) 5·6 (1·1) 5·6 (1·0) 5·7 (0·9) 5·7 (1·0) 5·5 (0·9) 5·3 (1·0)

Group I (n=43); Group C (n=47)
Triglycerides (mmol . l"1)§ 1·4 (0·9–2·1) 1·4 (1·0–1·9) 1·6 (1·2–1·9) 1·5 (1·1–1·9) 1·6 (1·2–2·1) 1·5 (1·2–2·0)

Group I (n=43); Group C (n=46)
HDL (mmol . l"1)§ 1·1 (0·8–1·3) 1·1 (1·0–1·4) 1·1 (0·9–1·3) 1·2 (1·0–1·5) 1·2 (1·0–1·5) 1·3 (1·1–1·6)

Group I (n=42); Group C (n=45)
LDL (mmol . l"1) 3·5 (0·9) 3·7 (1·0) 3·7 (0·9) 3·8 (1·0) 3·4 (0·8) 3·3 (0·8)

Group I (n=42); Group C (n=45)

*During the exercise tests.
†According to the Canadian Cardiovascular Society’s classification system.
‡According to the New York Heart Association’s classification system.
§Data are presented as median and the interquartile range.
Exercise capacity

Two patients were unable to perform the exercise test at
the 1 year follow-up, one due to a pulmonary infection
(Group I) and one because of lumbago (Group C).
Exercise capacity did not differ between the two groups
at baseline. After 3 months it had increased significantly
from 104 (SD 24; range 60–160) to 122 (27; 60–170) W
(P<0·001) in Group I. No such increase was noted in
Group C, in which the corresponding values were 102
(30; 60–170) at baseline and 105 (37; 50–200) W at 3
months (Fig. 1 A). The maximal exercise capacity in
Group I (n=49) decreased somewhat to 111 (SD 24;
range 60–160) W during the remaining period of follow-
up, but was still significantly higher after 12 months than
at baseline (P<0·05). In Group C (n=49) exercise capac-
ity remained unchanged 105 (36; 40–180) W. The differ-
ence over time between the two groups was statistically
significant (P<0·001) although the actual difference
between the two groups was not significant at 12 months
(Fig. 1 A).
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Fifteen subjects in each group had signs of ischaemic
ST depression during the exercise test at the 3 month
follow-up, and 14 in Group I and 15 in Group C at 12
months. Maximally scored chest pain, shortness of
breath or leg fatigue did not differ between the groups at
the three exercise tests and there were no significant
changes over time in these values, except for shortness of
breath, which was more pronounced in Group C than
Group I at the 12 month follow-up (P<0·05).
Table 3 Pharmacological treatment of the patients in the intervention group (Group
I) and the control group (Group C) at randomization and after 3 and 12 months of
follow-up. Variables are presented as number (n) of patients

Type of drug

Randomization 3 months 12 months

Group I
(n=50)

Group C
(n=51)

Group I
(n=50)

Group C
(n=51)

Group I
(n=50)

Group C
(n=50)

Beta-blocker 38 44 41 41 39 37
Digitalis 3 3 2 3 2 1
Long-acting nitrate 30 26 29 27 29 21
Diuretic 11 14 11 12 12 12
ACE inhibitor 12 9 11 9 10 10
Calcium antagonist 11 9 12 11 11 12
Aspirin 45 49 46 47 47 46
Lipid-lowering 8 6 8 9 18 19
Sedative 4 7 2 7 1 6
Figure 1 Maximal exercise capacity (A), graded ratings of perceived exertion
(RPE) score (6–20) at 60% of maximal exercise capacity (B), self-estimated level
of physical activity (score 1–6) (C) and self-estimated fitness (score 1–7) (D) in the
intervention group (Group I=— —) and the control group (Group C=— —)
followed over time. Values are presented as mean (SD).
Ratings of perceived exertion

The ratings of perceived exertion scores at 30 and 60% of
maximal exercise capacity were slightly higher at base-
line in Group I compared to Group C (Table 4). The
RPE score at 30% of maximal exercise capacity had
decreased in both groups at the 3 month follow-up,
(P<0·05 in Group I; P=0·07 in Group C). After 12
months of follow-up it was still decreased in Group I
Eur Heart J, Vol. 20, issue 20, October 1999
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(P<0·001), but had increased in Group C. The difference
was in favour of Group I when measuring over time
(P<0·05). The RPE score at 60% of maximal exercise
capacity showed a similar pattern, with a significant
improvement over time in Group I (P<0·05; Table 4 and
Fig. 1 B). For the RPE score at maximal identical
workload, which was slightly higher in Group I at
baseline, there was a decrease in both groups at 3
months, however this was more pronounced in Group I
(P<0·001). An increase was seen in both groups at the
12 month follow-up, still with a significant improve-
ment (P<0·001) in favour of Group I when measuring
over time (Table 4). Differences between the two
groups were P<0·05 at 30% and 60% and the rated
RPE score at the maximal identical workloads at 3
months favoured Group I. There were no significant
differences between the two groups at the 12 month
follow-up at either of the 30% and 60% levels of
maximal exercise capacity, or for the rated RPE score
at maximal identical workload.
Table 4 Ratings of perceived exertion (RPE score; 6–20) at 30 and 60% of maximal exercise capacity and at
maximal identical workload at randomization and after 3 and 12 months follow-up in the intervention group (Group I)
and the control group (Group C). Variables are presented as median (range) and changes over time

Randomization 3 months 12 months Changes over time

Group I
(n=50)

Group C
(n=51)

Group I
(n=50)

Group C
(n=51)

Group I
(n=49)

Group C
(n=49)

Group I
P value

Group C
P value

RPE at 30% 8 (6–13) 7 (6–11) 7 (6–11) 7 (6–11) 6 (6–11) 6 (6–13) P<0·05 ns
RPE at 60% 11 (6–15) 9 (6–13) 10 (6–15) 9 (6–14) 9 (6–14) 9 (6–15) P<0·05 ns
RPE at max. id. workload 15 (8–19) 14 (8–18) 12 (7–17) 13 (7–17) 13 (7–18) 13 (7–19) P<0·001 ns
Table 5 Quality of life variables at randomization in the intervention group (Group
I) and in the control group (Group C). Variables are presented as mean, standard
deviation (SD) and range. There were significant differences between the two groups
at baseline

Score
(min.–max.)

Favourable
value

Group I
(n=50)

Group C
(n=51)

Symptoms
Chest pain 1–7 low 2·7 (1·3) 1–5·7 2·6 (1·3) 1–6·0
Shortness of breath 1–7 low 2·9 (1·3) 1–5·8 2·7 (1·2) 1–6·6
Dizziness 1–7 low 1·8 (1·0) 1–5·5 1·9 (1·1) 1–5·0
Palpitation 1–7 low 1·7 (0·9) 1–4·7 1·6 (0·8) 1–4·0
Cognitive ability 1–7 low 2·2 (1·0) 1–4·7 2·0 (0·9) 1–5·3

Alertness 1–4 low 2·5 (0·8) 1–4·0 2·5 (0·8) 1–4·0
Quality of sleep 1–4 low 2·2 (0·6) 1–3·5 2·2 (0·7) 1–3·8
Physical ability 1–5 low 1·5 (0·8) 1–5·0 1·3 (0·4) 1–3·0
Daily activity 1–5 low 1·7 (0·6) 1–3·5 1·5 (0·5) 1–3·1
Depression 0–1 low 0·3 (0·3) 0–1·0 0·3 (0·2) 1–0·8
Self perceived health 1–4 low 2·1 (1·0) 1–4·0 1·9 (0·9) 1–4·0
‘Ladder of life’; Present 1–10 high 6·2 (1·8) 3–9·0 6·5 (1·9) 3–10
‘Ladder of life’; Future 1–10 high 7·7 (1·6) 3–10 7·8 (1·6) 4–10
Fitness 1–7 high 4·1 (1·2) 2–7·0 3·9 (1·6) 1–7·0
Physical activity 1–6 high 3·1 (0·9) 1–4·0 3·2 (0·8) 1–5·0
Eur Heart J, Vol. 20, issue 20, October 1999
Self-reported health-related quality of life

Quality of life at baseline was similar in the two groups
(Table 5). Changes from baseline (mean values) to 3 and
12 months together with differences in changes between
the groups, are presented in Table 6. From baseline to 3
months, patients in Group I experienced a marked
improvement in chest pain and shortness of breath
(P<0·001) at submaximal leisure time activities. A cer-
tain improvement in chest pain was also seen in Group
C (P<0·05). Patients in Group I reported improved
alertness (P<0·05), physical ability (P<0·05), daily
activities (P<0·01) and fitness (P<0·001). Regarding
depression, self-perceived health and ‘ladder of life’
improvements were seen in both groups. Relative
changes are presented in Fig. 2 A, which demonstrates
an overall positive trend for patients in Group I. When
considering the overall trend in changes over 12 months,
no further improvements occurred, apart from what was
observed after 3 months. Some of the benefits gained in
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Group I were, however, lost during continued follow-up,
although the improvements in Group I were maintained
as regards chest pain (P<0·001) and shortness of breath
(P<0·01) at submaximal leisure time activities compared
to baseline. Some improvement in chest pain (P<0·05)
was also seen over time in Group C. Patients in both
groups estimated their physical activity and fitness
higher on the two follow-up occasions compared to
baseline (Fig. 1 D). None of these changes differed
significantly between the two groups at 12 months.
Figure 2 B shows the overall changes from baseline to 12
months follow-up.
Physical activity and well-being

Self-estimated level of physical activity was similar in the
two groups at baseline (Table 5). After 3 months,
patients in Group I, as well as those in Group C, had
improved their self-estimated physical activity, but
patients in Group I (mean 4·5), significantly (P<0·01)
more than patients in Group C (mean 3·9). After 1 year
the average self-estimated level of physical activity was
3·8 in Group I and 3·6 in Group C. See Fig. 1(c) for
changes over time. Self-graded well-being, assessed at
the 3 month follow-up, was graded higher in Group I,
median 9·0 (range 1·8–10) than in Group C, median 7·8
(2·5–10), (P<0·05). Forty-seven answers from relatives
were obtained from Group I and 46 from Group C. The
relatives in Group I scored well-being higher (median 8;
range 0·3–9·8), than relatives in Group C (median 6;
1·0–9·9); P<0·05).
Table 6 Changes in quality of life variables from baseline to three and twelve months of follow-up in the intervention
group (Group I) and in the control group (Group C). Variables are presented as mean and standard deviation (SD).
Positive values denote improvement and negative values impairment

Differences within the groups over time Differences between
the groups

0 to 3 months 0 to 12 months at 3 months
P-value

at 12 months
P-value

Group I
(n=50)

P-value Group C
(n=51)

P-value Group I
(n=50)

P-value Group C
(n=50)

P-value

Symptoms
Chest pain 0·8 (1·2) <0·001 0·3 (1·0) <0·05 0·6 (1·2) <0·001 0·4 (1·3) <0·05 ns ns
Shortness of breath 0·8 (1·0) <0·001 0·3 (0·9) ns 0·4 (1·1) <0·01 0·2 (1·0) ns <0·05 ns
Dizziness 0·1 (1·1) ns 0·1 (1·0) ns "0·1 (1·1) ns 0·2 (0·9) ns ns ns
Palpitation 0·2 (1·0) ns "0·1 (0·7) ns "0·1 (1·0) ns 0·1 (0·9) ns <0·05 ns
Cognitive ability 0·1 (1·0) ns "0·1 (0·7) ns "0·1 (0·6) ns 0·0 (0·7) ns ns ns

Alertness 0·3 (0·8) <0·05 0·2 (0·8) ns 0·0 (0·9) ns 0·1 (0·8) ns ns ns
Quality of sleep 0·0 (0·5) ns 0·0 (0·5) ns 0·0 (0·5) ns 0·1 (0·5) ns ns ns
Physical ability 0·2 (0·7) <0·05 0·0 (0·4) ns 0·2 (0·7) <0·05 0·1 (0·4) ns ns ns
Daily activity 0·2 (0·5) <0·01 0·1 (0·4) ns 0·3 (0·5) <0·01 0·1 (0·5) ns ns ns
Depression 0·1 (0·2) <0·05 0·1 (0·2) <0·05 0·1 (0·3) <0·05 0·1 (0·2) <0·05 ns ns
Self perceived health 0·5 (1·3) <0·01 0·4 (0·9) <0·01 0·5 (1·3) <0·01 0·3 (1·0) <0·05 ns ns
‘Ladder of Life’; Present 1·0 (1·9) <0·001 0·9 (1·9) <0·01 1·2 (1·2) <0·001 0·9 (1·8) <0·01 ns ns
‘Ladder of life’; Future 0·4 (2·8) ns "0·1 (2·2) ns 0·8 (2·7) ns 0·4 (2·3) ns ns ns
Fitness 0·8 (1·3) <0·001 0·2 (1·1) ns 0·6 (1·4) <0·01 0·4 (1·0) <0·01 <0·05 ns
Physical activity 1·4 (1·2) <0·001 0·7 (1·0) <0·001 0·7 (1·0) <0·001 0·4 (1·1) <0·05 <0·01 ns
Discussion

The main findings in this study are that elderly patients
recovering from acute coronary events are improved by
aerobic group training as regards exercise capacity,
subjective feelings of well-being and in several measures
of quality of life. The full magnitude of these effects do
not, however, persist over time. Continued and super-
vized training may be needed to avoid a decline in
achieved improvements.

Patient selection is a prerequisite for the conduction
of a training programme. This is apparent in this
cohort (see Table 5). Thus, the present results cannot
be generalized to all patients above the age of 65, but
they should be representative of those who are able to
exercise at a level corresponding to a brisk walk for
some minutes. Patients were recruited from a standard
population as seen in coronary care units. Out of the
eligible study group, 65 patients declined participation
mostly for practical reasons. As realised from the
reasons for stopping participation in the training, it is
important to inform patients before joining a training
programme about time needed for allocation for train-
ing and orthopaedic problems that may become an
obstacle.

Exercise capacity increased in the trained group, indi-
cating considerably improved physical capacity of a
magnitude similar to that shown in other studies of
exercise training in coronary patients[2,3,22]. The magni-
tude corresponds to that accepted as clinically significant
in pharmacological studies in patients with stable angina
pectoris[23–26]. It was also comparable to data from
Eur Heart J, Vol. 20, issue 20, October 1999
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Figure 2 Relative changes in quality of life variables in the intervention
group (Group I= ) and the control group (Group C= ) from baseline to
3 (a) and 12 (b) months of follow-up.

(a)

(b)
younger and healthy subjects training according
to principles similar to those applied in the present
population[27].

It has been reported that patients participating in
training programmes limited to 8 to 12 weeks generally
reach a degree of exercise capacity 1 year after an acute
myocardial infarction similar to that of non-trained
controls[28–30]. Accordingly, the role of exercise in early
cardiac rehabilitation is primarily to motivate patients
to resume their previous levels of activity[29]. Longer
periods of training (12 months) combined with an
increasing number of sessions per week restores and
improves the training effects[31]. Our patients partici-
pated in a fairly extensive programme during the first 3
months. This was followed by voluntary participation
once a week for another 3 months. This was planned as
a step-down period combined with active encourage-
Eur Heart J, Vol. 20, issue 20, October 1999
ment of the patients to continue training on their own.
Thus, the attempt was to gradually convince the patients
to take responsibility for their own physical well-being.

Considering the marked initial improvement[11] the
present results from continued observation was some-
what disappointing. They demonstrate that continued
organised training seems necessary for the preservation
of achieved success. In this respect our programme
failed, because it was too limited. This opens the ques-
tion about duration of hospital-based training to assure
long-term effects and what action to take to maintain
achieved effects in this age cohort. In a non-randomized
study, post-myocardial infarction patients below the age
of 65 years have been shown to preserve the achieved
level of physical capacity with 9 months training twice
a week followed by monthly training sessions for
another year[32].
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With the present results at hand, it is a limitation that
our protocol did not include an exercise test after 6
months. This was omitted because of the risk of obtain-
ing an adaptation to the test procedure that could
influence the outcome. Unfortunately, it is not possible
to find out if there was a difference between the groups
after 6 months. A positive outcome would have indi-
cated that our step-down programme was of sufficient
intensity. In future trials (and clinical practice) super-
vized training should be recommended to continue for
longer periods, or actively encourage recreational or
patient organisations to participate during the training
sessions to stimulate recruitment to organised training
outside hospital.

Despite the diminishing difference in exercise capacity
after 1 year, trained subjects claimed to be more physi-
cally active. It can be argued, is it the level of physical
activity or the regularity of training that is important for
well-being? Although all patients received similar infor-
mation about physical activity, patients in the trained
group reached a higher level of physical capacity than
control patients. Thus, to base physical rehabilitation on
information only was insufficient. Elderly patients
should be included in an active cardiac rehabilitation
and training programme. Support was given by the fact
that the intervention group at the 1 year follow-up
scored lower in shortness of breath. This may be related
to a more active lifestyle among the patients who
became more accustomed to physical reactions during
exercise. Interestingly, the trained group scored lower in
shortness of breath at submaximal leisure-time activities,
a finding similar to that found in trained patients
in younger age groups 1 year after acute myocardial
infarction[30].

Although both groups improved, the overall improve-
ment in quality of life variables was substantially more
marked in the intervention group. This may, at least
partly, be related to the opportunity for the trained
patients to repeatedly stress themselves under profes-
sional supervision, thereby reinforcing their ability to
separate symptoms due to physical exertion from those
resulting from ischaemic heart disease. In the long-term,
the training programme obviously influenced exercise
habits, as patients in the trained group reported a higher
level of physical activity at the 1 year follow-up. In
contrast, a study on lifestyle changes in 50–70 year-old
post-myocardial patients trained for 12 weeks and fol-
lowed for 1 year[33], did not reveal any changes in
exercise habits.

Exercise-based programmes have been shown not
only to affect physical exercise capacity. They also have
implications on every day life by positively affecting
the musculo-skeletal system, improving osteoporosis,
joint flexibility, muscle strength and endurance, as well
as balance. An improved gluco-metabolic state in
diabetics and favourable effects on blood lipids are other
beneficial effects related to physical activity[34,35]. In the
present cohort, HDL cholesterol and triglycerides
did not differ between the two groups. This may be
because these levels were fairly normal at the start of the
study, the high age of the group and some interaction
of lipid lowering therapy given to patients in
both groups who had the highest cholesterol levels.
More important is that training of the elderly may
decrease immobility and social isolation[34]. Considering
this, investment in training programmes should be
cost-effective and is important, a factor to be addressed
in future trials. Exertion in the daily life of the elderly
seldom demands maximal effort. Therefore, pro-
grammes should not only focus on improved maximal
exercise tolerance, but also on other positive effects of
regular exercise. The present programme was successful
in this respect.

Physical training cannot be completely separated from
more multifactorial rehabilitative and preventive inter-
ventions. All patients had access to a professional team
specialized in cardiac rehabilitation, including medical
follow-up at the outpatient clinic. In addition, the inter-
vention group had the opportunity to discuss problems
before and after the training sessions. Patients in
both groups may have benefited from this increased
attention, which reasonably influenced self-rated
health and quality of life. Patients in the control
group had access to more help and support than
customary for this age group in Swedish general prac-
tice. If anything, this should have blunted the differences
between the two groups. In this perspective the outcome
of the training programme is even more encouraging. It
emphasizes the importance of maintaining its effects
long term.

In conclusion, many patients in the large and increas-
ing group of elderly subjects recovering from acute
coronary events are eligible for active rehabilitation. An
aerobic group training programme seems to be an
efficient tool to improve their physical fitness and feeling
of well-being. Great care has to be taken to preserve
initial effects by continued training.
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