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Benefits and weaknesses of a cardiac

rehabilitation programme

ABSTRACT?The British Heart Foundation and the
Chest, Heart and Stroke Association have allocated
funds to develop cardiac rehabilitation programmes.
We have recentiy completed and now evaluate an ex.er—
cise-based rehabilitation course reinforced with advice
about return to normal aCtiVity for 110 patientsl‘”ho
had suffered acute myocardial infarction. Patients
admitted to the Plymouth cardiac care unit w.ere ran-
to recelive stan-

domised into groups:

dard hospital care, and = rehabilitation groyp wWho, in
reinforced

a control group

addition, received an exercise programme
with advice. Patients were assessed at entry to the

study and at intervals thereafter. Assessment was by
questionnaire and objective tests consisting of = 12-
minute yalking test and weekly outpatient pedometry.
In the rehabilitation group patients were able to walk
further and faster, return to Work earlier, undertake
more housework, and resume normal sexual activity;
they were less short of breath and did not experience
more angina. However, the rehabilitation course
brought little benefit to the patients' perception ©F
well-being @nd their anxiety about health o= their out-

look on life. Exercise and advice are j_mportant compo-
but more atten-

nents of a rehabilitation programme,
of

tion needs to be given to the psychological aspects
recovery from a heart attack.

2 heart attack is often a devastating experience, partic-
ularly for people who had previously considered the.m—
selves fit. Most patients do make a gatisfactory cardio-

logical recovery but, despite this, many studies
confirm a disappointing level of return to work, hob-

bies, social activities, and usual sexual gactivity, ©nce
invalidism is established it becomes hard to alter. Thus
there is a current interest in the development °f good
rehabilitation programmes t° restore patients t° == full

= life as pogsible.
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Patients and methods

On their final hospital day, 119 patients who had suf-
fered acute qyocardial infarction and had been admit-
ted to the Plymouth coronary <are unit were ran-
domised into two groups: ©@e for experimental
rehabilitation, and a control group to receive standard
hospital care- The diagnosis ©f acute myocardial
infarction was confirmed by typical symptoms, electro-
cardiographic changes, and a rise in cardiac creatinine

kinase jgoenzyme.
Patients were excluded from the study:

(1) if they were visitors or lived too far from the hos-
pital;

(i) if they were in uncontrolled heart failuyre;

(i11)if they had serious rhythm disturbances which
persisted and they required treatment at the time of
discharge, °* required pacing ©r needed treatment
with anti-arrhythmic drugs for atrial fiprillation;

(iv)if they had another {igabling illness, eq severe
diabetes, peripheral vascular disease, renal failure.

All patients were asked to gtop gmoking 2nd given
dietary advice either for wejght reduction or because
of elevated serum cholesterol. To boost confidence
each patient was asked to walk up twe fllghtS of stairs
under gupervision, and was given advice on mobilisa-
tion on discharge. Patients were told it would be safe
to resume marital sexual intercourse within two weeks

of discharge if normal exercise did not cause angina.

Rehabilitation programme

Patients in the exercise group were placed in a formal

rehabilitation pyogramme extending over four weeks
and attended at the hospital twice a week during this
period. The programme concentrated mainly on stan-
dard pulse-monitored group exercise commonly used
in the physiotherapy ©f cardiac patients, supervised by
= physiotherapist. TPe patient's pulse was monitored
before and after each circuit of 12 exerciges, and after
a five-minute interval the patient repeated the circuit
up t° 2 maximum of four circuits. Further reinforce-
ment about health measures such as not Smoking and
dietary advice was given at these sessions, together
with a relaxation technique. Relatives were not actively
encouraged to attend with the patient, nor were they
discouraged from attending if they wished to do so.
Rehabilitation in the gymnasium started in the third

week after discharge from the coronary <are unit.
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Each patient received a video recording of the exercise
programme and was encouraged t° undertake daily
exercises at home while following the instruction on

the recording.
Assessments

Assessment 1 (op the day of discharge)

On entry to the study, the assessment included a ques-
tionnaire to determine pre-illness status; patients were
questioned about their occupation, their gpility to do
household chores, about driying, smoking, cRest pain,
shortness of breath, and sexual intercourse. Patients

were asked to mark on a linear scale of ten their gener-

al feeling ©f well-being @nd enjoyment of life as it was
at that moment . This was marked: not at all well, quite

poorly, met too bad, well, very well indeed. A similar
scale was used to assess anxiety about health, marking
appropriately: very anxious, worried a lot, quite = lot,
worried a bit, not at all anxious. We also listed gight
statements about outlook on life; patients were asked
to tick the columns that most described how they felt
about themselves. The columns were headed: gtrongly
agree, agree, uncertain, disagree, strongly disagree;
and the statements were: (]) on the whole I felt well
before admission; (2) I got pleasure from my, social
life; (3) I was enjoying life; (4) on the whole I was a
relaxed person; (5) things used to bother me a lot; (6)
I had energy t° follow my interests; (7) I had an active
interest in the world around me;

work was gatigfactory.

(8) my capacity for

Assessment 2 (ip the third week zfter discharge)

All patients wexe assessed with a questionnaire similar
to assessment ], with additional questions relating to
visits to the GP.

Objective tests to assess the parient'g exercise ¢apa-
blllty were a 12-minute Walking test and an assessment

of the mean daily mileage walked, calculated from
seven days ©f recordings With = pedometer.
Assessment 3 (after rehabilitation)

This applied only to the exercise group. It included a
questionnaire similar to assessment 2, a 12-minute

walking test, and pedometry.

Assessment 4 (four months jfter the infarct)

All patients were assessed as in assessment 2.

Assessment 5 (12-24 months sftey the ipfarct)

As a follow-up, 2!l patients wexe sent a final gyestion-
naire, similar to that of assessment 2 but omitting

questions on outlook on life.
Where possible, questionnaires wer< completed by

Table 1. Reasons for withdrawal from the study

Reason Control Exercise
NoO reason

Died

Myocardial infarct

Angina

Coronary artery bypass graft

Arrhythmia 1
Deep vein thrombosis

Arthritis
Moved gyay

= - W

Total 15 14

the patients themselves, PUt if necessary they Rad help

from the physiotherapist.
A random urine sample was tested [1] for the pres-

ence Of cotinine, =a metabolite of nicotine, in patients
who had been smokers before their myocardial infarct.
Cotinine can be detected yp to 24 hours after smok-
ing, and this test was used to check answers regarding
smoking. Patients did not know that the urine sample

was being used for this purpose.

Withdrawals

Patients were withdrawn from the gtydy because of
death, increasing angina, coronary artery surgery,
reinfarction, at their own request, and failure to com-
plete assessments 2 or 4.

statistical gnalysis

Comparisons of means between the control and exper-
imental groups were made using Z tests because of the
large number of patients; frequencies we=< compared

using yj tests- For both tests, a probability of less than
0.05 was considered to show a gignificant effect.

Table 2. Mean age (in years) and employment status of
patients, just before their myocardial infarction (in numbers)

Control Exercise
Average age 52.7 ?1.3 52.1 ?1.3
Age range 32-64 40-64
Employment status
Employed 21 26
Self-employed 5
Unemployed 7 4
Retired 3
Housewife 2
Total 38 43
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Results

& total of 110 patjents was entered into the gtydy, 53 in
the control group and 57 in the exercise group.
number of patients were wWwithdrawn for reasons Stated
in Table 1. The total number remaining in the study
was 8], 38 in the control group and 43 in the exercise
rehabilitation group.
The ,verage age ©f patients in each group
in Table 2, as is their employment status just before

their myocardial infarct. In the exercise group nine of

is shown

the 31 patients in employment described their work as
heavy, compared with 11 of the 26 patients i» the con-
trol group. The differences in zge and employment
between the two groypg were not gignificant.

Table 3 shows results of the Objective tests at assess-
ments 2, 3 and 4. Before rehabilitation there was no
significant difference in these tests between the groups
after gjscharge £rom hogpital. BOth groups subsequent-
1y showed an improvement in distance wal]lced in 12
minutes, but in this test patients in the exercise group
could walk significantly further than those in the con-

trol group: 929 metres compared With 747 (/k0.0I).

. in di lked in 12
The greatest improvement 1P distance waikea in

minutes in the exercise groyp was attained o=n comple-
tion of four weeks rehabilitation (assessment 3), fol-
lowed py a further but smaller improvement by 2ssess-
ment 4. gimilarly, patients 17 the exercise group
walked farther during the day than those in the con-
trol group: 8.2 km compared With 6.6 km (jb<0.015])<.
' 3 . . wa -
The greatest improvement i the patients' daily
ing distance did not occur until assessment 4.

Table 4 shows the number of patients in each group
(and percentage 1P each group where moxre clarity
required) returning te activities in which they had
engaged prior to their myocardial infarct. The total
number of patients in each group is in brackets and

varies jccording te Whether or not patients were

Table 3. Distances walked in 12 minutes and gyerage daily

mileage from pedometry

Objective tests Control Exercise Rvalues
(n=27) (?=30)

A fjlalking in 12

minutes (in metres)
Assessment 2 6657?35 723?16 NS
Assessment 3 960720
Assessment 4 747238 9297?21 %<0.001
B pedometry:

average daily

mileage (km)
Assessment 2 4.520.5 5.120.3 NS
Assessment 3 6.020.3
Assessment 4 6.620.5 8.2+0.6 p<0.05
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engaged in these activities before their myocardial
infarct.

Four months after the infarct significantly more
patients (p<0.05) had returned to work in the exercise
group than in the control group. There was a Sigl’lifi-
cant difference between groups in the number of
patients returning te their usual pre-infarct sexual

activity, At the end of the study fewer patients were
smoking in the exercise group, Put this difference was
not gignificant. By assessment 4, 98% of the exercise
group were able to do household chores compared
with 85% of the control gyoyup (/<0.05), Put there was
no difference between the groups ©f patients starting
to drive after their qyocardial infarct (97% v 95%).
Significantly fewer patients in the exercise grqyp
were short of breath on exercise at assessment 47244%
v 82% in the control group (/X0.0l)?but there was
no gignificant difference between the groups in their
experience ©f chest pain (51% v 61%). The patients’
own assessment of fee]ings oFf yell-being and of gpxiety
about health showed no gtatigtically significant differ-
ence between the two groyps, even though 70% of the

Table 4. Patients returning t° pre-myocardial infarction
activities

Objective tests Control Exercise Rvalues
Return to work of

patients previously

employed °*

self-employed

Assessment3 3 (28) 11%
Assessment 4 10 (26) 38% 20 (29) 69% p<0.05
Assessment 5 10 (23) 43% 10 (29) 69% NS
Sexual activity the

same as or greater

than before myocardial

infarction

Assessment 2 11 (29) 8 (29) NS
Assessment 3 19 (27) 70% £x0.05
Assessment 4 13 (29) 45% 22 (29) 76% p<0.05
Assessment 5 11 (29) 38% 22 (29) 76% p<0.05

Smoking
Had been smokers at

some time in

their lives 32 (38) 38 (43)
Smokers up t° their

myocardial

infarction 21 20

Admit to smoking
post-myocardial

infarction 9 4
+6 +ve +5 +ve
cotinines cotinines
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patients in the exercise group indicated there was an
improvement compared with 55% of the control
group; and 51% of the exercise group compared with
53% of the controls became less anxious about their
health.

There was no difference between groups in how
many patients consulted their GP. By the time of
assessment 4, 97% of patients in the exercise group
had visited their GP compared with 100% of the con-
trols. In both groups 62% Oof patients had requested
the consultation, while the remaining 38% had been
called in or been visited by the GP.

Some statistical differences were noted in patients'
replies to statements regarding their outlook on life.
Before admission to the coronary <are unit, 79% of

patients in the exercise group compared with 57% of

the control group (/X0.0S) agreed with the statement

'On the whole I feel well these . assessment 4
days'; by

the percentage of patients who agreed with the state-

ment 'l get pleasure from ., social life' was 91% of

the exercise and 70% of the control

group group
(p<0.05). Before admission, mexe patients (58%) in
the exercise group agreed with the statement 'On the
whole I am a relaxed person' than in the control

group (32%,/x0.05).
Discussion

Patients derived Significant benefits from being given
exercise-based rehabilitation reinforced with advice.

After four months they were able to walk faster and
farther than a control group who had not undergone

a rehabilitation programme They were less breathless

and, despite the greater amount of exertion, did not
experience mere angina. The improvement 17 physi-
cal activity was similar to findings of Mayou ©t al. [2]
whose study included three groups of patients: con-
trol, exercise, and advice groups. They assessed exer-
cise capability by submaximal treadmill tegting, We
chose a 12-minute walking test [3] and pedometry [4]
as more clogely resembling the patient's normal activi-
ty. The patients in the control group also improved
their exercise capacity over the study period. This has
been noted and discussed by others [5,6] and proba-
bly reflects general reconditioning following illness

and a period of bed-rest and physical inactivity.
We have also shown that patients in the exercise

group were more llkely to be dOiIlg household chores
and to have resumed normal sexual activity, and 69%
had returned to work compared with 43% in the con-
trol group. Mayou et al. [2] did not find these benefits

in their exercise but in their advice group there

group,
was an improvement in work hours and frequency of
sexual intercourse. Danchin et al. [7] wexre similarly

unable to show a difference in return to work between
their control and rehabilitation groups.
work, only half the patients who had entered an

In return to

uncontrolled rehabilitation programme returned to
work. However, we were unable to achieve the 80%

and 85% return to work quoted by others [6,9]. The
recommendation from a doctor is a major determi -
nant Of the speed of the patient's return to work, cou-

pled with = patient's optimigm @bout his ox her pregent

health [8]., Return to normal sexual activity was also

greater in the exercise group iR eur study: 76% com-
pared to 33% or 25% previously reported. As Good-
man [10] explains, this is probably = reflection of
patients' reluctance to ask about sex and the failure of
some doctors to discuss the subject.

We failed to Stop Some smokers in the rehabilitation
group freom continuing to smoke, despite repetitive
advice. Exercise training alone has no effect on glVlIlg
up smoking. Taylor et al. [11] found no difference
between the groups in the number of patients who
smoked, although they did find that those in the exer-

cise groyp smoked fewer ciggrettes. Since it gppears
that continual gmoking !¢ == important psychosocial
risk factor after myocardial infarction, this is an area of
rehabilitation that requires mere attention. Higher
smoking cessation rates have been obtained in pro-
grammes where patients are given firm instructions
and help t° stop [6].

In both groups, Seme patients who denied Smoking

had positive urinary cotinine tests, ghowing that an
objective measurement is essential to assess smoking

habits [1]. Taylor et al. [11] also found that 20% of
patientgs Who wexe still gmoking 2fter myocardial
infarction failed to report that they were doing s=e-
Rehabilitation did not influence the time when

patients started to drive again: one patient in the exer-
cise group started driving less than four weeks after

discharge from hospital although he had been advised
not to drive for two months.

Despite the fact that patients in the exercise-and-
advice group performed better than the control

group, formal assessment showed no differences

between the grgypg in their perception ©f well-being
and anxiety about their heglth, and there was little dif-

ference in their outlook on life. Had a more complex

psychological assessment been uged, subtle improve—
ments in the gypjective status Of the patients may have
been detected; but on the basis of ocur simple question—
naire these were not evident.

The reasons ] did not show a clear differ-

why patients

ence in outlook on life or feelings of well-being in the
exercise group @re unclear. POSSibly returning to the
hospital environment where the patients had been
admitted following their myocardial infarct served as a
reminder of the event and promoted unease. We spec-
ulate that changing the environment of a cardiac reha-

bilitation programme from hospital to a more recre-

ational setting, such as a local sports centre, might
result in more obvious improvements. Visits to the GP

were also not reduced by rehabilitation, which does
suggest that the perception ©f well-being and anxiety

had not been improved.
While results from rehabilitation show encouraging

trends in better exercise capability and early return to
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work and to normal activities, the patients' percep-
tions of well-being, anxiety about health, and outlook
on life have not been greatly improved. our rehabilita-

tion programme which included both exercise and
than just exer-

advice produced greater improvement
cise alone []; it is suitable for use in gpy district gen-
eral hogpital and requires liftle in the way OF equip-
ment .

Clearly, exercise and advice are important compo -
nents of a rehabilitation programme. We gsuggest that
both should be offered to most patients and that more
attention should be given te the psychological aspects
to help patients towards a full recovery fxom = hearc
attack.
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