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EXERCISE PRESCRIPTION

INTRODUCTION

tndividualized prescriptive physical activity is central to the
rehabilitation concept. (1-5) The prescriptive components of exer-
cise include its “dosage” - comprised of the frequency, duration,
and intensity of exercise: and the specific type of exercise. 8)

Once the patient has recovered adequately from an acute myo-
cardial infarction and has often reached a level of endurance
sufficient to return to work (not uncommonly in the 4-to 8-week
period postinfarction), more intensive exercise training can be
undertaken with the goal of enhancing cardiovascular function.
Prior mullilevel exercise stress testing is required both for the
accuracy and for the safety of exercise prescription. When
patients are tested to a sign-or symptom-limited endpoint, the
heart rate prior to this endpoint is characterized as the highest
heart rate sately achieved at exercise stress testing. Age-predict-
ed target heart rates cannot be used for exercise prescription for
patients with symptomatic coronary disease; coronary disease
per se may attenuate the heart rate response to exercise, as may
disease of the sinus or AV nodes or therapy with beta adrenergic
blocking agents.

Comment is also appropriate about cardiac medications and
exercise siress testing tor exercise prescription, Patients should
be tested on their optimal medication regimen, indeed on the
regimen on which they are to be trained. (7} This includes beta
adrenergic blocking agents, digitalis, diuretics, antihypertensive
agents, etc. This ensures that their exercise prescription wilt be
appropriate. Indeed. should there be a major change in the medi-
cation regimen. repeated exercise testing is warranted for revi-
sion of the exercise prescription.

COMPONENTS OF THE EXERCISE PRESCRIPTION

The minimum “dosage” recommended to achieve a training
etiect requires that the patient exercise at least 2 or 3 times per
week, preferably on nonsuccessive days. More than four exercise
sessions weekly does not appear to effect a significant additional
increase in maximal oxygen uptake; conversely, unfit individuals
or sedentary elderly patients may improve their physical work
capacity with one or iwo exercise sessions per week, although
further increase in MVO, can be attained with more frequent
training. Exercise sessions should be 30 to 45 minules in dura-
tion, including warm-up and cool-down periods: this time frame is
adequate to stimulate aerobic melabolism at the exercise inten-
sity recommended below. The exercise prescription identifies
that, during exercise sessions. the recommended intensity (the
component requiring prior exercise siress testing) is that patients
attain a heart rate between 70 and 85 percent of the highest level
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safely achieved at exercise stress testing. In general,
the lower target heart rate range, 70 to 75 percent, is
recommended for patients who exercise individually
in an unsupervised exercise setting, and the higher
target heart rate range, 80 to 85 percent, for patients
who exercise in supervised hospital or gymnasium
group programs. The 70- to 85-percent heart rate range
corresponds to approximately 60 to 78 percent of the
peak oxygen uptake, an effective yet safe range within
which to stimulate aerobic metabolism (8), the range
within which the “training effect,” t¢ be discussed
subsequently, has been shown to cccur. Although it
appears that an increased duration and/or frequency
of exercise can compensate for a decreased exercise
intensity, the use of this approach {(increasing the
duration and frequency of exercise) tends to engender
an excess of orthopedic complications and poorer
adherence to the exercise program (9).

Interestingly, in the National Exercise and Heart
Disease Project, low-level training (under 70 percent
heart rate) of postinfarction patients effected a
decrease in heart rate and blood pressure, particularly
in unfit individuals {10).

THE TYPE OF EXERCISE

DYNAMIC VS ISOMETRIC ACTIVITY

The type of exercise prescribed is dynamic (isotonic or
aerobic), i.e., activities involving rhythmic repetitive
movements of large muscle groups. The physiologic
response to dynamic activity is an increase in heart
rate that parallels the intensity of the imposed activity
and an increase in stroke volume; there is a gradual,
progressive increase in systolic blood pressure with
maintenance of or slight decrease 'in the diastolic
blood pressure, widening the pulse pressure. Redistri-
bution of blood flow shunts blood away from the vis-
cera to working muscle, where increased oxygen
extraction widens the systemic arteriovenous oxygen
difference. Dynamic exercise thus imposes primarily a
volume load on the heart, the basis for its “cardiac
conditioning” effect,

By contrast, with isometric or static exercise, acti-
vities invelving less than 20 percent of the maximum
voluntary contraction of the involved muscle group
evoke only a trivial alteration of the systolic and dia-
stolic blood pressures and the heart rate. 1sometric
exercises are characlerized by the development of
tension without a change in length of the involved
muscle group cr joint motion, ie., a sustained contrac-
tion against a fixed resistance. With greater than 20
percent of the maximum voluntary contraction of the
particular muscle group, the increase in heart rate is
modest, bearing no linear relationship to the intensity
of the imposed stress, but there occurs a sudden and
precipitous increase in systolic blood pressure. This
increase in afterload may be poorly tolerated by a
potentially ischemic left ventricle and may precipitate
angina pectoris, left ventricutar dysfunction {11), and/
or ventricular arrhythmia (12). This is the basis for
recommending avoidance or limitation of isometric
activity in the patient with recent myocardial infarc-
tion. Imposition of a pressure load effects no signifi-
cant improvement in cardiovascular function,
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Dynamic exercise training increases both left
ventricular mass and end diastolic volume; with stati¢
training, left ventricular mass increases, but end dia-
stolic volume remains unchanged or may even
decrease (13-15). This refers to the major characteristic
of the exercise training, as most forms of exercise
entail both dynamic and static components.

ARM VS LEG WORK AND TRAINING

For any given level of oxygen uptake, arm work evokes
a higher heart rate and systolic blood pressure res-
ponse than does leg work, probably due to the combi-
nation of dynamic and isometric activity characteris-
tic of arm work. The clinical relevance is that most
occupational and recreational activities require either
exclusive or predominant arm work. In this context,
the lack of interchangeability of arm and leg training -
effects also deserves emphasis as a basis for the
design of a physical activity program, mandating
specific arm muscle training for improved perfor-
mance, With leg training, there is diminution in the
heart rate and blood pressure response to leg work,
but not to arm work. Conversely, with arm training, it is
only arm work for which the double product is lessen-
ed; the double product remains unchanged, after arm
training, in response to leg work {16). This emphasizes
the substantial component of the conditioning or
training response related to peripheral adaptation,
i.e., the improved oxygen extraction by trained muscle
(17).

RECOMMENDED ACTIVITIES

Recommended activities include walking, running,
swimming, bicycling, selected calisthenics, rope-
jumping, etc. Although in many formal exercise pro-
grams selected games tend to make the exercise
session more enjoyable and thus lead to improved
adherence, early in the course of exercise training
competition and excitement should be limited
because of the unpredictable increase in hearl rate
response engendered by these components,

DESIGN OF AN EXERCISE TRAINING PROGRAM
FOR PATIENTS WITH SYMPTOMATIC CORONARY
DISEASE (18)

Individualized exercise prescription varies consider-
ably with the needs and goals of the patient, the initial
level of fitness, the level of physical perfoermance, the
planned ¢occupational and recreational activities, and
the patient's skills, likes and dislikes. Accessibitity of
facilities and equipment must also be considered.
However, basic concepts of program design will help
ensure a safe and effective program. Ideally, patients
should be encouraged, at least initially, to participate
in medically supervised programs. In addition to
enabling proper guidance regarding exercise, medical
supervision often provides increased motivation and
reassurance, as well as insuring appropriate emergen-
cy care for cardiovascular emergencies occurring
during training (19). The signing of an informed con-
sent document prior to entry into an exercise training
program, in addition 1o its medicolegal implications,
affords the physician an additional opportunity to
inform the patient about the purposes, design, safety



features and polential problems (as well as ways to
help avert them) of the cardiac rehabilitative physical
activities.

The exercise training, however, must be considered
in the context of being part of a comprehensive pro-
gram involving education regarding diet, weight
control, smoking cessation, appropriate medication-
taking, etc., and typically in the setting of return 1o
gainful employment and re-establishment of a normal
social life pattern, and recreational and/or retirement
activities.

WARM-UP

The initial 5-10 minute warm-up period entails primarily
stretching and range of motion exercises to enable
muscle and joint adaptation and readiness for exer-
cise. A gradual circulatory adaptation also occurs.

TRAINING OR ENDURANCE COMPONENT

The 15-20 minute aerobic training or endurance com-
ponent, designed to stimulate the oxygen transport
system, the time during which the target heart rate is
to be achieved, typically initially involves either walk-
run sequences or exercises on a stationary bicycle or
treadmill, activities where skill is a minimal compo-
nent of the intensity of work demand. However, since
these activities primarily train the legs, they should be
supplemented with arm training exercise: selected
calisthenics, use of shoulder wheels, rowing
machines, etc. Activities are initially of low-level inten-
sity and rhythmic in character. The choice of activities
in a program will vary with the space and equipment
available; the presence or absence of routine, con-
tinuous ECG monitoring; and the number of patients
involved. Dr. Karl Stoedefalke has defined the ideal
program characteristics as: individual, supervised,
therapeulic, dynamic, aerobic, viable intensity, educa-
tional, recreational, non-competitive, relaxing and
enjoyable (20). Individual exercise recommendations
for unsupervised home programs can vary consider-
ably; determining features, in addition to those obtain-
ed from functional evaluation at exercise stress test.
ing, relate to the palient’s general health status, age,
musculoskeletal competence, job reguirements,
recrealional preferences, motivation, etc. It is prefer-
able that instructions for home exercise, in a detailed,
specific and quantitative fashion, be provided in
written form: type of exercise; intensity, duration,
frequency; target heart rate range and method of
checking; recommended clothing; signs and symp-
toms which serve as indications of excessive exertion;
cautions regarding exercise relationship to meals,
weather conditions, etc. In addition to walk-run-jog
sequences, effective endurance activities include
rope-jumping, bicycling, skating, swimming, rowing,
aerobic¢ dancing, etc¢.

Most cardiac patients initially expend about 50
Kcal per exercise session, graduatly buiiding up to a
200-300 Kcal expenditure per exercise session {300
Kcalories per session is a typical activity expenditure
recommended for previously sedentary normal indivi-
duats),

During the exercise session, patients in programs
without continuous electrocardiographic monitoring
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should intermittently measure their heart rate
response to insure that it remains in the desired
range. Counting of the radial (carotid or temporal)
putse is recommaended for 10 or 15 seconds, multiply-
ing to get the heart rate per minute. Counting the
pulse rate for a full minute will result in an inappro-
priately low heart rate, because of its gradual post-
exercise decline during the period of counting. At no
time should a patient exercise at a level higher than
that documented to maintain an appropriate cardio-
vascular response during prior exercise testing. When
pulse rhythm irregularities, e.g., suggesting premature
beats, are detected during pulse counting, patients
should have an ECG rhythm strip recorded; in many
programs this is readily accomplished by using the
defibrillator paddies as ECG leads.

Although continuous training is more effective in
increasing endurance, interval training is more appro-
priate for the cardiac patient to avoid the imposition
of an excessive oxygen debt. Interval training may
involve alternating periods of activity and rest, or,
more typically, alternating periods of high- and low-
intensity activity. Often program design alternates
activities which primarily effect teg training with those
which selectively involve arm muscles. An additional
advantage of interval training for the cardiac patient is
that it permits a greater total workload to be imposed
per exercise session before the appearance of activity-
limiting symptom s, particularly angina pectoris,

Aerobic games, as an optional recreational compo-
nent - volleybail, basketball, tennis, handball, etc. -
add variety and interest to an exercise program and
encourage adherence. They offer the added advantage
of providing upper body (arm and torso) exercise. How-
ever, variations in skill and in the degree of excitement
and competitiveness can significantly vary the oxygen
cost of these activities.

PATIENT EDUCATION

Patients must be taught to identify an inappropriate
symptomatic response 10 exercise - chest pain, pal-
pitations, undue breathlessness or fatigue, etc. - and
toreport these to the exercise supervisor. They should
also have been carefully instructed why they should
not exercise during an intercurrent itingss, when un-
usually fatigued or under excessive stress, etc.
Patients returning to an exercise regimen after a
hiatus of several days to weeks (because of illness or
other reasons} should be cautioned to begin activity at
a lesser intensity and gradually progress to higher
levels of exercise. The over.competitive individual
should be repeatedly cautioned to avoid excessive
physical activity levels; and increased or more pro-
longed supervision and guidance may be needed for
these patients.

COOL-DOWN

The cool-down final 510 minutes is a gradual
decrease in exercise intensity, tt allows the heart rate
to subside slowly and averts the post-exercise hypo-
tension attendant upon sudden cessation of activity
when maximum peripheral vasodilatation is still
present, with resultant pooling of blood in the legs.
The exercise heat load ¢an be gradually dissipated.
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Post-exercise showering should be with lukewarm
water, avoiding the extremes of temperature which
may produce undue peripheral vasoconstriction or
vasodilation.

SAFETY FEATURES

Recommendations for exercise programs for cardiac
patients define the need for trained personnel and
appropriate equipment for emergency cardiac care,
inctuding cardiopulmonary resuscitation {21). Not un-
commonly, electrical “death” (i.e., ventricular fibrilla-
tion) can be reversed without the occurrence of myo-
cardial infarction,

in a 1978 survey of cardiovascular complications of
medically supervised exercise training programs for
cardiac patients, encompassing about 1.6 million
exercise hours, there was one cardiac arrest per
33,000 patient hours and one myocardial infarction
per 233,000 patienis hours. The fatal complication rate
was one death per 116,000 patient hours of participa-
tion in the early years and one death per 212,000
patient hours in recent years. Although complication
rates were lower in exercise programs with
continuous ECG monitoring, it is not known whether
the monitoring per se or the closer medical super-
vision was the determinant (22}. Continuous ECG
monitoring is not feasible on a long-term basis and
may engender undue dependence of the patient on
this type of supervision for activity.

LONG-TERM PHYSICAL ACTIVITY

Since fitness is not "'stored”, continued regular physi-
cal activity is necessary to maintain it. But for physical
activity to become a lifetime pattern, it must be enjoy-
able to the patient. Therefore, patients leaving a more
formal supervised exercise program require counsei-
ling about tong-term activities, particularlty patients
with a prior sedentary lifestyle who have never
explored their activity likes and dislikes. This may, in
part, explain the improved adherence among patients
with a prior history of habitual exercise. For example,
the initial walk-run-jog sequences can be replaced by
bicycle riding, swimming, aerobic dancing, and a
number of other endurance sport activities of com-
parable metabolic cost.

Both for patients continuing in supervised group
exercise programs and for those exercising individual-
ly, serial assessment is needed at 3- to 6-month
intervals. Coronary patients in an exercise training
program require this serial exercise stress testing to
see whether, indeed, the desired training effect has
been achieved in that they can perform more work
before the onset of signs or symptoms of myocardial
ischemia. The exercise testing can document perfor-
mance changes and permit the revision of the exer-
cise prescription to increase the target hearl rate and
incorporate training activities of greater intensity.
Serial testing may also help define the need for
revision of presciption of antianginal, antiarrhythmic,
or antihypertensive medications.

With adequale adherence to an appropriately
designed exercise regimen, if a training effect is not
documented and patients do not improve their func-
tional status, careful reevaluation of the patient is

n

required 1o assess the need for additional diagnostic
procedures which would lead to additional subse-
quent medical or surgical therapy or both. This is
because not all patients can improve their cardiac
function, even when their selection for exercise train-
ing appears appropriate and when they have been
enrolled in and have adhered to a suitably designed
exercise training regimen. Lack of functional improve-
ment may relate to the development of left ventricular
dysfunction or even overt cardiac failure with higher
levels of exercise; alternatively, during a more pro-
longed period of training, there may be progression of
the underlying coronary atherosclerotic heart disease
(23).

Interestingly, the desire for health maintenance
and the fear of incapacitation seem equal as motivat-
ing factors for adherence to an exercise regimen. A
positive attitude of the spouse and family toward
exercise favorably affects adherence, as do increased
severity of the iliness, evidence of prior adequate
coping capacity with illness and stress, and higher
educational and social class levels. Feedback to the
patient regarding progress, i.e., functional improve-
memt, via serial reports also helps sustain the patient’s
motivation. The improvement in function and mainte-
nance of that improvement, documented by serial
exercise testing, is an important motivational force in
continued adherence to exercise regimens. The
ultimate goal of long-term physical activity should
emphasize reasonable independence of the patient in
exercising - thus mandating a weaning initially from
the monitored setting and subsequently from the
ritualization of the more formal exercise training
programs, and progressive involvement in an exercise
setting that is social, pleasurable, convenient, and
appropriate.

THE “TRAINING EFFECT”

Exercise training in coronary patients, with and with-
out angina pectoris, and after myocardial infarction
can increase the maximal oxygen uptake as much as
20 percent. In one study, the improvement in exercise
capacity of patients with angina pectoris was com-
parable to that obtained by giving untrained patients
with angina sublingual nitroglycerin prior to exercise
(24).

The goal of prescriptive physical activity is an
improvement in cardiovascular function, designated
the “training effect.” (25-29) Current data suggest
primarily a peripheral mechanism, related to a
decrease in the heart rate and systolic blood pressure
response to any given level! of submaximal work. The
“training effect” to be anticipated from cardiac condi-
tioning exercises includes a decrease in the resting
heart rate and systolic blood pressure, and a lesser
increase in heart rate and systolic blood pressure for
any level of submaximal work. Because these two
components, the heart rate and the systolic blood
pressure, the so-called “rate-pressure product” or
“double product,” are major determinants of myo-
cardial oxygen demand, it is not unexpected that the
trained individual will experience less or no angina
pecloris and demonstrate less or no ischemic electro-
cardiographic changes at any level of submaximail



work. Training thus reduces the myocardial oxygen
demand for any given body oxygen dem and. However,
as the patient continues to exercise at progressive
work increments and finally achieves the “double
product” at which chest pain and ischemic ECG
changes previously occurred, they will again appear;
but they now occur only at a greater work intensity,
Thus, in the performance of usual daily activities, the
frained individual manifests a lower heart rate and
blood pressure response for any submaximal work-
load, and both functions farther from the ischemic
threshold and perceives a lesser intensity of exertion
for a given task because of its lesser percent of the
now increased physical work capacity, described as
increased “stamina’ or “‘endurance.”

Peripheral oxygen extraction by working muscle is
improved as a result of training, in addition to the
improved redistribution of cardiac cutput with exer-
cise, further decreasing the demand for oxygen trans-
port. This increase in oxygen extraction by skeletal
muscle, coupled with increased vagal tone, lessened
catecholamine release, and a number of other factors
may decrease the double product and other deter-
minants of myocardial oxygen demand by as much as
18 percent (30). There is currently litlle evidence that
exercise training improves intrinsic myocardial perfor-
mance, especially in the older individual with signifi-
cant coronary disease, although this aspect remains
controversial (31). Exercise training of some patients
with symptomatic coronary disease has been shown
to increase the resting and exercise end diastolic
volume and stroke volume; at maximum levels of
exercise, despite the increase in heart rate, blood
pressure, and end diastolic vofume (increased myo-
cardial oxygen demand), the ejection fraction did not
fall. The mechanism remains unclear in that no appre-
ciable changes were evident at coronary angiography
in major coronary vessels or collateral vessels (32). It
has also been suggested that long-term, high-intensity
training may effect an improvement in myocardial
contractility, in contrast to the short-term occurrence
of peripheral changes {33). Long-term high-intensity
training, feasible only in a select subset of patients
with symptomatic coronary disease, may be needed to
assess whether training improves maximum cardiac
output and myocardial oxygenation. The reported
occurrence of angina only at a higher double product
or triple product than prior to training (26, 34) is not
well understood but may reflect an improvement in
myocardial oxygen supply or utilization, or changes in
myocardial oxygen demand not accounted for by the
rate-pressure product.

Training can be accomplished in the patient receiv-
ing concomitant drug therapy, {7, 35, 38) and thus
therapy can often improve the ability to exercise.
Nitroglycerin and Jonger-acting nitrate drugs, for
example, can Improve coronary biood flow, alter
venous return, improve wall function and thereby
increase the ejection fraction. An increase in exercise
capacity of about one met is not unusual after the
administratlion of nitrate drugs. As training progress-
es, the need for nitrate drugs may be decreased.
Despite the decrease in heart rate and blood pressure
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occasioned by the beta adrenergic blocking drugs,
exercise training of patients receiving these agents
has been demonstrated to increase physical work
capacity.

APPROPRIATE AND INAPPROPRIATE EXPECTATIONS
FROM CARDIAC CONDITIONING EXERCISES

The major beneficial effect of exercise training is the
improvement in functional capacity. This occurs in
patients with angina pectoris, after myocardial infarc-
tion, and after coronary bypass surgery. The hemo-
dynamic determinants include an increase in the
maximal cardiac output and oxygen consumption, a
decrease in the resting heart rate and a lesser
increase in heart rate and systolic blood pressure for
any level of submaximal work, and the more rapid
return to normal of the exercise heart rate. Thus, for
any given level of exercise in the trained individual,
myocardial oxygen requirements are less, enabling an
improved intensity and duration of work capacity and
a reduction in chest pain by increasing the exercise
threshold for angina (37).

There is currently no evidence that exercise train-
ing alters the coronary artery lesions as assessed by
angiography or increases the coronary coliateral cir-
culation in man (38), at least not a collateral circula-
tion of a magnitude sufficient to be detected angic-
graphically (39-41). When a change in the collateral
circulation is documented at angiography subsequent
to training, it appears only when there is progression
of the underlying coronary atherosclerotic heart
disease. Initially, the concern was appropriately
raised that angiography documents only coronary
anatomy and would not reflect an increase in flow
through existing collateral vessels. However, radio-
nuclide studies confirm the absence of increased
myocardial perfusion related to exercise training (42).
Left ventricular performance, as assessed by ventri-
culography and hemodynamic response to exercise,
also appears unchanged (41).

Thus the improvement in functional capacity after
exercise training is apparently primarily a peripheral
effect; the decrease in the heart rate and blood
pressure response, and thus in myocardial oxygen
demand, previously described for any given level of
submaximal work, As previously noted, whether
improvement occurs in myocardial performance
remains controversial (43), particularly in the patient
with significant coronary arterial obstruction; as does
the gquestion of whether exercise training alters the
electrical stability of the heart and thus the incidence
of life-threatening abnormalities of cardiac rhythm.
Catecholamine release, in addition to augmenting
myocardial oxygen demand, may produce electrical
instability in ischemic myocardium (44). In normal
individuals, the plasma catecholamine response to
exercise decreases with training (45). However, with
continued training, the exercise heart rate continues
to decrease even after the catecholamine response
has ptateaued, suggesting an additional component
responsible for the reduced exercise heart rate (46). To
what extent this occurs in patients with symptomatic
coronary disease and whether it alters ventricular
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ectopy or more serious ventricutar dysrhythmias
remains to be determined.

Most important, there are no data as to whether
exercise training alters the natural history of coronary
atherosclerotic heart disease - either longevity or the
occurrence or recurrence of myocardial infarction and
the incidence of coronary death. The results of a
number of randomized clinical trials, attempting to
define this fealure, have been inconclusive, primarily
related to the high incidence of drop-outs among the
patients randomized to exercise therapy, and, more
recently, to the high incidence of ‘““drop-ins,” le.,
patients in the control group exercising regularly
although not in a formal exercise training program (47-
51). An additional problem is that patients involved in
postinfarction exercise trials, individuals who are
candidates for physical activity training, constitute a
pre-selected subgroup with an improved functional
status and probably less extensive coronary disease
and/or myocardial dysfunction. Current studies have
not defined whether exercise training alters myo-
cardial ischemia or myocardial function; the use of
newer radionuclide technigues may permit this type of
evaluation. Animal studies, particularly exercise
training studies in young or immature animals,
suggest that long-term physical activity may favorably
aftfect myocardial mitochondrial function and myo-
cardial metabolism, increase coronary vascularity
even disproportionate to the the myocardial hyper-
trophy and thus improve myocardial perfusion and
function; whether this occurs in man, and particularly
in older individuals with significant coronary athero-
sclerosis, remains speculative. However, a recent
multifactorial intervention trial after myocardial
infarction showed a reduction, particularly in sudden
death and during the initial six months after infarc-
tion, in association with an exercise program, quality
medical care, and intensive patient education (52).

With exercise training, serum triglyceride levels
decrease (53), but the effect on total serum cholesterot
is unpredictable. A modest decrease in total choles-
terol level usually accompanies weight loss. The high-
density lipoprotein cholesterol component appears
increased in physically active individuals (54-59).
Whether exercise training predictably alters the ratio
of high- to low-density lipoproteins remains unknown
{60-62). The increase in lipoprotein lipase with activity
may be the mechanism effecting the lowering of tri-
glyceride levels and the increase in HDL {63). The
effect of exercise training on fibrinolysis is uncertain;
augmentation of fibrinolysis in response to venous
occlusion has been shown to occur with moderate
physical activity (64). Catecholamine levels appear to
decrease.

Exercise training may affect coronary disease by
modification of other and more powerful coronary risk
factors (65, 66); patients who exercise often decrease
or discontinue cigarette smoking, weight reduction or
weight control is improved, there is an increased
health consciousness which may alter diet and
encourage blood pressure control, when appropriate,
etc.

Additional beneficial effects of physical activity
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are psychosocial. Patients who exercise tend to feel
better; have an improvement in self-confidence and
self-esteem; show less anxiety, depression, denial,
and dependency on standard psychometric tests; and
appear better able to tolerate life crises. They tend to
participate increasingly in leisure activities and, in
some studies, have better work attendance. Emphasis
on the importance of psychosocial features derives
from the finding that more patients after myocardial
infarction, as well as after coronary bypass surgery,
are disabled by psychological than by the physiologic
features.
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