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ABSTRACT

Considering the high mortality and morbidity rate associated with cardiovascular diseases, Cardiac
rehabilitation (CR) is regarded for prevention and management of cardiovascular diseases. CR services
are generally provided in an outpatient as comprehensive, long-term programs involving medical
evaluation, prescribed exercise, cardiac risk factor modification, education and counseling. This includes
nutritional therapies, weight loss program management of lipid abnormalities with diet and medication,
blood pressure control, diabetes management and stress management. The exercise component of a total
approach to rehabilitation helps to overcome the fears and anxieties that so many people experience after
a heart attack. Aerobic exercise training program improves cardiovascular fitness in both healthy
individual and cardiac patients. Cardiac rehabilitation prevents and treat cardiovascular disease, reduces
cardiac risk factors, improving patient’s exercise capacity and enhancing quality of life. Aerobic
exercise with intensity of approximately 60 to 7010 of the maximal heart rate for 30 to 60 minutes, 3 to 4
times a week, for 4 to 6 weeks enhances exercise capacity.
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INTRODUCTION |
Cardiac Rehabilitation (CR)

Heart disease is the leading cause of morbidity
and mortality in all over world. Cardiac
Rehabilitation (CR) is a branch of rehabilitation
medicine dealing with optimizing physical
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control of their lives.CR services are generally
provided in an outpatient as comprehensive,
long-term  programs involving  medical
evaluation, prescribed exercise, cardiac risk
factor modification, education and counseling.
This includes nutritional therapies, weight loss

function in patients with cardiac disease. The
aims of cardiac rehabilitation are to promote
secondary prevention and improve both the
quantity and quality of life by attempting to
alleviate the physiological and psychological
toll by reducing risks of re-infarction, managing
symptoms, and allowing clients to regain
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programs management of lipid abnormalities
with diet and medication, blood pressure
control, diabetes management and stress
management.

Cardiac rehabilitation (CR) is a secondary
prevention program composed of structured
exercise, Yoga comprehensive education and
Diet counseling.® Cardiac rehabilitation is the
process by which patients with cardiac disease,
in association with a multidisciplinary team of
health professionals, are encouraged and
supported to achieve and maintain optimal
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physical and psychosocial health. The
involvement of social support of partners, other
family members is also important.? Participation
in CR results in lower morbidity and mortality.

Unfortunately, Patients are significantly less
likely involve in these programs.® The earlier
work shows a reduction of 20-25% in all-cause
and cardiac mortality.® The recent work allowed
analysis of an increased number of patients
(8440 in 32 trials) and reported a reduction in
total cardiac mortality of up to 31%.
Participation in CR after Ml also improves well-
being and reduces disability.* in 2001, Pasquali
et al. suggested that the reasons for the poor
uptake of cardiac rehabilitation programmes are
multiple, and physician recommendation and
referral are considered to be the most important
factor for better use. Social support is another
influencing factor. In 1994 Yates et al
suggested that clients who have family support
are more likely to adhere to the programmed
than those who do not. In 2001 King et al.
reported that women and older people are
regularly reported to have low social support.
This is in accordance with findings that there is

lower rate of cardiac rehabilitation uptake - /,
among women, older people, the unemployed, -

and those with less education. Numerous studies
have suggested that convenience factors, such as
distance and availability of transport, influence
participation.

Any exercise component of CR must be devided
in to the individual participant. Ideally,
cardiovascular exercise conditioning should be
derived from a physician’s prescription based on
the following considerations”.

* The results of a thorough physical examination
that includes an exercise stress, or tolerance, test
and assessment of cardiovascular risk factors.

* Overall state of health, including physical
fitness and previous exercise history.

* Individual preferences and physical limitations
(For example, arthritis or previous stroke can
limit capabilities in certain types of exercise).
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Phases of Cardiac Rehabilitation®

There are four phases of cardiac rehabilitation:
1. Phase | - Inpatient care

2. Phase Il - The early post discharge period
3. Phase 111 - Exercise training

4. Phase IV - Long term follow up

Phase I - Inpatient Care

Phase | occurs during the inpatient stage or after
a “step change” in the patient’s cardiac
condition (defined as any myocardial infarction,
onset of angina, any emergency hospital
admission for coronary artery disease (CAD),
cardiac surgery or angioplasty, or first diagnosis
of heart failure). At first, this activity may entail
sitting up with feet dangling over the side of the
bed or moving to a bedside chair. The patient
may also been couraged to do simple range-of-
motion exercises, such as lifting and lowering
the arms and legs.® These exercises, which can

;/,/ " be done sitting in bed, in a chair or when
- standing, helps to prevent muscle and joint
_stiffness and the formation of blood clots,

especially in the legs.®

In a short time the patient will be encouraged to
take a few steps around the hospital room, and
then to take short walks in the hallway.® A
simple act like walking to the bathroom or
strolling up and down the hall is reassuring.
Early activity (ambulation) also prevents the
muscle weakness and reconditioning that comes
with prolonged bedrest.’During this phase
medical evaluation, reassurance and education,
correction of cardiac misconceptions, risk factor
assessment,  mobilization and  discharge
planning are the key elements.” It is customary
to involve family and partners from this early
stage.

Phase Il - The Early Post Discharge Period

Phase Il is the early post discharge period, a
time when many patients feel isolated and
insecure. Support can be provided by home
visiting, telephone contact, #° and by supervised
use of the heart Manual.®This manual is a self-
help programme for patients recovering from a
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heart disease that has been shown to reduce
anxiety, depression and hospital readmission
rate.

Phase 111 - Exercise Training

Phase Il has historically taken the form of a
structured exercise programme in a hospital
setting with educational and psychological
support and advised on risk factors. Increasingly
it is recognized that both components can be
undertaken safely and successfully in the
community. *** A menu based approach
recognizes the need to tailor the delivery of
services to the individual ****and is likely to
include specific education to reduce cardiac
misconceptions and encourage  smoking
cessation and weight control for obese
individual, vocational rehabilitation to assist
return to work or retirement; and referral to a
psychologist,  cardiologist, or  exercise
physiotherapist.

Phase IV - Long Term Follow Up

Phase 1V involves the long term maintenance of
physical activity and lifestyle change. Available
evidence suggests that both must be sustained

for cardiac benefits to continue™*®. Membership

of a local cardiac support group, which involves
exercise in a community centre such as a gym or
leisure centre, may help to maintain physical
activity and behavioral change.

Exercise Training Program

There is no one exercise program or session that
is ideal for all persons who have had prior Ml
and undergone angioplasty or CABG. It’s
mainly divided into three parts:

Wamup Aprobie Conditioning Cool Down
(up to 30 minutes or
(510 minute) more) (57 mines)

1. Warm up (5-10 minutes)

All exercise sessions should begin with a few
minutes of warm-up or stretching exercise.
These range of motion exercises, which are
designed to tone and stretch muscles and
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manipulate joints, are important in preventing
orthopedic injuries.

2. Aerobic Conditioning (up to 30 minutes or
more)

Walking, jogging, cycling, swimming, or
climbing stairs, and working on a rowing or
climbing machine are all excellent aerobic
activities.

3. Cool Down (5-7 minutes)

These are transitional exercise, which may be
similar to the warm-up routine or simply a slow
paced continuation of aerobic activity. They are
designed to help muscles readjust to arresting
state and to prevent cramping and other
problems that may follow a vigorous workout.

ORGANIZED REHABILITATION VS
HOME PROGRAM

The organized rehabilitation is more structured
and more closely monitored, contains a number

of advantages that are not obtained with home
~ programs. Exercise is done under direct medical
“supervision which is more important for high-
~risk patients, such as those who experience

angi"ha during physical activity or who have

- disturbances in cardiac rhythm or a drop in

systolic blood pressure when exercising or for a
survivor of a cardiac arrest. Since recurrent
heart attacks are more common in the weeks or
first few months after the initial one, medical
supervision during exercise may be more
important during this period than later. In
addition, the presence of a physician or other
medical personnel helps to overcome the fear
that many patients experience in starting an
exercise program.

An organized program may provide extra
motivation to continue. All too often, a person
leaves the hospital after a heart attack filled with
determination to change his life style, to lose
weight, stop smoking, start exercising, and so
forth. Typically, the determination lasts for a
few weeks, and then, as the fear recedes and life
settles back into normal routine, the person
begins to backslide into former habits. This is
not as likely to happen if the person participates
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in an organized program. Also, if a person is
paying to participate in rehabilitation, he or she
may be more compliant.

Table 1: Exercise regimen

undertake other normal
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activities, including

going back to work, resuming sexual relations,
or enjoying a family outing.

Table 2: Possible biological mechanisms for
exercise-induced reductions in cardiac risk

factors '

Cardiovascular

Increase in
contractility

myocardial

Reduction of blood pressure

Expansion of plasma volume

Health Cardiac Cardiac
individua | patients patients
I (Phase II) (Phase
1)
Intensity | 70%  of | 40-60%of 70%of
maximal | maximal maximal
heart rate | Heart rate heart rate
Duration | 40-60 30-60 30-60
minutes | minutes minutes
Frequen | 3-4 3 times/week | 3
cy times/we times/we
ek for 4-6 ek for 4-
weeks 6 weeks
Mode Swimmin | Monitor vital | Monitor
g, signs vital
w;?(?;'"’ During  the S1gns
joggingg’ session Duri_ng
cycling, | -Circuit session
Aerobic interval -
dance exercise Swimmi
program is|ng
the common | ,jogging
method used | and
in phase Il - | cycling
Start low
level of
Resistance
training
With 40% of
Repetition
maximum(R
M) effort

Increase peripheral venous
tone
Reduction in  myocardial

oxygen demand at submaximal
level of physical activity

Changes in fibrinolytic system

§

Possible increase in coronary
collateral vessels

Metabolic

Other benefits of Organized Rehabilitation

include:

Improved endurance and strength, increased
sense of well-being, Improved weight control,
and enhanced self-image.
Simply knowing that you can walk or jog
around a track or work out on an exercise cycle

provides the confidence that you can safely
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Reduction of obesity
Enhanced glucose tolerance,
Improved lipid profile
Lifestyle Possible reduction of stress,
Short term reduction of
appetite
BENEFITS OF CARDIAC
REHABILITATION ON

CARDIOVASCULAR DISEASES

Heart Failure

An estimated 1 to 2 million persons in the
United States have heart failure. Mortality for

those with

this condition

increases with

advancing age. Considerable recent attention
has focused on the use of exercise rehabilitation
among patients with heart failure,with reported
improvements of 18% to 25% in peak oxygen
uptake’®*and 18% to 34% increases in exercise
duration.'®*® Exercise training in these patients
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raises the anaerobic threshold, reduces resting
and sub maximal exercise heart rates, reduces
exercise minute ventilation, and improves peak
blood flow to exercising limbs.*"* Subjective
symptoms and quality of life scores were better
after exercise training as well. No adverse
effects were reported after 2 to 6 months
oftraining.*%"

Hyperlipidemia and Ischemic Heart Disease

Toufan and Afrasiabi performed a study to
know the effect of cardiac rehabilitation on lipid
profile. After cardiac rehabilitation there is
important impacts on improving functional
capacity, well being sensation, return to work
and there is decrease in serum lipid profiles in
coronary patients. Omiya K conducted a study
of cardiac rehabilitation program on ischemic
heart disease. It was observed that this program
improves exercise tolerance, quality of life,

coronary risk factors and many other aspects for

ischemic heart disease patients.?
Myocardial Infarction

In Myocardial infarction there is insufficient
myocardial perfusion which results in' damage

and necrosis of heart. So there is narrowing and

occlusion of coronary blood vessels. Treatment
based on patient’s overall signs and symptoms
of coronary insufficiency and hemodynamic
instability. Junger et al. demonstrated the effect
of cardiac rehabilitation in patients with
myocardial infarction. Strong association of
cardiac rehabilitation with reduced mortality
was noticed, during one year follow up after ST
elevation myocardial infarction (STEMI) or
Non ST elevation myocardial
infarction(NSTEMI).?*Yu et al. conducted a
prospective randomized controlled trial on long
term effect of cardiac rehabilitation in patients
with myocardial infarction or percutaneous
coronary intervention(PCI).After cardiac
rehabilitation there was increase in quality of
life.

Heart Rate

Heart rate variability (HRV) is a noninvasive,
practical and reproducible measure of
autonomic nervous system function. A heart rate
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that is variable and responsive to demands is
believed to bestow a survival advantage,
whereas reduced HRV may be associated with
poorer cardiovascular health and outcomes.
Evidence suggests that reduced HRV has
prognostic significance for individuals with
myocardial infarction, chronic heart failure,
unstable angina and diabetes mellitus.
Interventions to increase HRV, such as exercise
therapy, have also been examined. Exercise
therapy may improve HRV in myocardial
infarction,  chronic  heart failure and
revascularization patients by increasing vagal
tone and decreasing sympathetic activity. *

Blood Pressure

Exercise leads to a progressive increase in
systolic blood pressure and a slight reduction in
diastolic pressure due to reduction in total
peripheral resistance. Reduced after load of the
left ventricle allows an increase of ejection
fraction and also stroke volume. After exercise,

~ there is lowering of systolic blood pressure and

so due to reduction in double product, it reduces

_risk of myocardial ischemia.**

Digb‘étes Management

~Both diabetes mellitus and impaired fasting

glucose are associated with adverse long-term
cardiovascular outcomes; improved glycemic

control  favorably affects cardiovascular
morbidity and mortality. Physical activity
reduces insulin  resistance and glucose

intolerance. °
OTHER BENEFITS
Cardiac Transplantation

Exercise rehabilitation inpatients after cardiac
transplantation  increases peak functional
capacity and exercise duration, raises the
anaerobic threshold, and improves the ventilator
responses to exercise.?**’

Cardiac Resynchronization Therapy

Exercise training leads to further improvements
in exercise capacity, hemodynamic measures,
and QOL in addition to the improvements seen
after CRT(cardiac resynchronization therapy).
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Therefore, exercise training allows maximal
benefit to be attained after CRT. %

Risk Factor Modification

Improving the plasma lipid and lipoprotein
profile with diet, exercises, and drug therapy is
beneficial to patients with CAD. This has been
assessed by the reduced recurrence of clinical
events and the reduced rate of progression of
coronary artery narrowing as determined by
angiography.'® The benefits of such therapies
generally depend on their ability to achieve a
substantial  lipid-lowering effect. A diet
restricted in saturated fat and cholesterol and
designed to achieve and maintain normal body
weight is an important component of a lipid-
management program. Regular endurance
exercise can help to control body weight as well
as achieve reductions in plasma triglyceride
levels and increases in HDL cholesterol levels.

Psychological Benefits

There are psychological benefits in group
activity. Many participants in  cardiac
rehabilitation programs describe the importance
of realizing that they are not alone, and that their

fears are shared by others who have had similar

experiences. Cardiac rehabilitation also helps in
Psychosocial Interventions. Health education
and counseling, psychotherapy, and stress
management show promising results in
improving the quality of life and reducing
psychosocial distress among patients with CAD,
especially in the early phases of recovery.
Cardiac rehabilitation provides a unique
opportunity to deliver an ongoing continuity of
care for post cardiac event patients and lifestyle
interventions particularly useful in ameliorating
depression. The sense of community that
patients often derive from participation in
rehabilitation contributes to increased social
support that may improve depression. Exercise
therapy also has been shown to be effective in
the treatment of depression.

Plasma Volume Expansion

Aerobic exercise induces an expansion of
plasma volume. Possible mechanism of this is
due to adjustment in the renin system. Exercise
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augmented ventricular preload contribute to the
increase of cardiac stroke volume. Ventricular
preloading is increased, contributing to the
increase of cardiac stroke volume in the trained
individual. There may be an associated decrease
in the hemoglobin content of unit volume of
blood, so that oxygen transport per liter of
cardiac output is unchanged.”

Table 3: Effect of aerobic exercise on various
variablest’

Variable Aerobic Exercise

Plasma lipids and lipoproteins

HDL cholesterol Small Increase

LDL cholesterol Mild Decrease

Triglyceride Moderate decrease

Cardiovascular dynamics

R,es'ting heart rate Moderate decrease

Stroke volume,

/ ) Moderate increase
resting and maximal

Cardiac output, rest Unchanged

Cardiac output,

. Moderate increa
maximal oderate increase

Blood pressure Small decrease

VO2max Large increase

Basal metabolic rate Small increase

Health related

quality of life Small increase

Effect of Cardiac Rehabilitation on Mortality
and Cardiovascular Outcomes

Randomized trials distinguish between two
types of exercise-based cardiac rehabilitation:

I. Exercise only
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ii. Exercise in addition to psychological and
educational interventions, usually
comprehensive cardiac rehabilitation.

A Cochrane review of men and women of all
ages with previous MI, revascularization or
angina found that exercise-only cardiac
rehabilitation reduced all cause mortality by
27%, cardiac death by 31% and a combined end
point of mortality, non fatal myocardial
infarction and revascularization by 19%. * The
benefits accrued over an average of 2.4 years.
There were no effect on non fatal myocardial
infarction alone and there was no apparent
additional benefit from comprehensive cardiac
rehabilitation. Most subjects were low risk
middle aged men post MI. Patients with heart
transplants; artificial valves and heart failure
were excluded. There are two possible
explanations for the failure of comprehensive
cardiac rehabilitation to show additional benefit.
One is that exercise-only cardiac rehabilitation
is likely to include psychological and
educational support, even if this is not offered in
a structured fashion. The other is that most of
the exercise-only trials were conducted in the

pre-thrombolyticera; whereas most of the
comprehensive trials were published more

recently. This means that the benefits in the
comprehensive rehabilitation trial are likely to
be additional tothose of thrombolysis,
prophylactic medication, and/or
revascularization.

Benefits of Yoga

Meditation and Yoga induce relaxation of the
body and limbic system resulting in a feeling of
motivation, satisfaction, energy and potential.
The practice of yoga induces significant
alterations in neurohormonal system resulting in
improved electrophysiological activity of the
brain. Studies using high resolution brain
imaging have shown that the activity in the
frontal and other cortical brain regions is
reduced, while activity in the limbic brain areas
increases, especially in the hippocampus, the
area associated with the stress hormone cortisol,
during meditation.** Bremmer et al showed that
patients with post-traumatic stress disorder or
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depression have smaller hippocampus that may
be related to increased stress-induced cortisol
levels. They also subsequently showed that
meditation actually increases the hippocampus
size.

The physiological benefits of yoga in the
cardiovascular system can be primarily to a
decrease in catecholamine release and activity
resulting in lowering blood pressure, heart rate
and respiratory rate, as well as activating the
parasympathetic nervous system, resulting in a
balanced sympathetic-parasympathetic  axis.
Other biochemical alterations associated with
the practice of yoga include a decrease in
urinary homovanillic mandelic acid, blood lactic
acid and body temperature, and an increase in
beta-endorphins and galvanic skin response
(measure of decreasing sympathetic nervous
activity). There is also a cessation of CO;
generation by skeletal muscles, a 5-fold increase
in plasma arginine vasopressin levels and EEG

~synchrony.*In one study conducted in residents
-~ of a yoga retreat, a significant reduction in

urinary excretion of adrenaline, noradrenaline,

~ dopamine and aldosterone as well as serum

testosterone and luteinizing hormones, and an

_-increase in cortisol excretion were observed.

Innes et al, who examined 70 studies, observed
a benefit of yoga practice on cardiac risk
factors, especially glucosetolerance and insulin
sensitivity, lipid profiles, blood pressure,
oxidative stress, coagulation, and cardiovagal
function. A regular practice of yoga reduces
body mass index, total- and LDL-cholesterol,
fibrinogen and blood pressure.

Current Awareness — Prevalence in India®

In recent years, there has been a marked
increase in the number of medically supervised
exercise programs for heart patients. Many of
these programs are offered by hospital or
medical center outpatient departments or
research laboratories; others are offered by
fitness centers or organizations. Some experts
contend that there is no need for a formal
cardiac rehabilitation program for the majority
of low-risk persons, and that such patients can
accomplish what needs to be done on their own
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after two or three instructional sessions with a
physician or rehabilitation specialist.
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