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Abstract

Many common medical conditions, such as myocardial ischemia, hypertension and diabetes mellitus, are caused or exacerbated by stress.
The prevalence of stress is increasing with greater financial instability, job insecurity, aging of the population and breakdown of societal values.
One way to control stress is through mind-body relaxation therapies which are accessible to a large segment of the public. These therapies cost
very little and have few, if any, side effects. Yoga is a mind-body relaxation technique that has been used for thousands of years in the East, and is
emerging as a preventative and therapeutic tool in the West. In this review, we discuss different types of yoga and how the practice of yoga can
modify coronary heart disease (CHD) risk factors, including high blood pressure, dyslipidemia and insulin resistance. We analyze clinical trials in
a variety of patients. We discuss the use of yoga practice in special populations such as the elderly. Finally, we discuss limitations of these studies,
including publication bias in favor of positive over negative studies, as well as difficulty in choosing and evaluating control subjects. Despite
these limitations, preponderance of evidence suggests a salutary effect of yoga in most subjects with diseases induced or exacerbated by stress.

Abbreviations: RCT: Randomized Controlled Trial; BP: Blood Pressure; LSM: Lifestyle Management; LVEF: Left Ventricular Ejection Fraction;

RCT: Randomized Controlled Trial; QOL: Quality of Life; DM: Diabetes Mellitus; HbA1C: Hemoglobin A1C; RCT: Randomized Controlled Trial

Introduction

Hypertension, diabetes, dyslipidemia and obesity affect heart,
kidney, brain and peripheral circulation. These conditions are the
most common causes of morbidity and mortality in developing
countries, and all or one of these conditions are/is present in more
than 50% of the population over 50 years of age [1]. Psychosocial
stress is a major contributor to coronary heart disease (CHD),
both in its genesis and outcome. Observational studies have
shown that patients with CHD who are lonely, hopeless, helpless
and despondent do worse compared to those who feel at ease with
their surroundings [1]. Mental stress is associated with production
of harmful chemicals and hormones that affect the cardiovascular
system adversely. Therefore, it can be surmised that interruption
of stress response may be beneficial in healing the cardiovascular
system. The US Congress established the National Center for
Alternative Medicine under the umbrella of National institute of
Health to study the benefits of alternate therapies, like yoga, deep-
breathing exercises, hypnotherapy, progressive relaxation and
tai chi. Here, we discuss the possible benefits of yoga in CHD and
associated conditions.

Yoga and its components

The word yoga has been described as action leading to
the union of the body and the mind which improves physical,
mental and spiritual well being. It is an ancient art of mind-body
control that originated in India over five thousand years ago
and is now widely popular throughout the world. The National
Health Statistics report that about 21 million adults living in the
United States use yoga as a complementary health approach [2].
Pathanjali is considered father of modern yoga. He described
eight components (limbs) of yoga: Yama (moral behavior),
Niyama (healthy habits), Asana (postures), Pranayama (breathing
exercises), Pratyahara (sensory-motor activity withdrawal),
Dharana (contents of the mind), Dhyana (contemplation), and
Samadhi (higher consciousness).

There are many schools of yoga with varying emphasis on the
basic components including breathing, postures and meditation
Table 1. These three components are inter-related and bring
out awareness of the present, as well as help in coordination of
the body and the mind. In the United States, Hatha yoga or its
variations are the most common practiced versions of yoga at
present, although many years ago, transcendental meditation was
very common.
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Table 1: Meditation.

Types Involves

Focused meditation Sitting in a comfortable position

Observe the thought without engaging

Activity oriented meditation it

Awareness of breath, thought,

Mindfulness meditation .
sensations

Spiritual meditation Present moment awareness

Purify the mind by removing the errors
in perception, habitual reaction, and
mind modification and developing
wise course of action (wisdom)

Yoga and its role in body-mind relationship

Physical benefits of yoga arise directly from conscious physical
movement of the body that results in mental relaxation. Well-
executed postures result in a state of “restful awareness” of the
body. Routine and proper stretching leads to proper toning of
skeletal muscles. Regulation of breathing is under the control of
both the conscious and the unconscious mind, and hence yoga
regulates and improves the quality and rhythmicity of breathing.
Since breathingis essential for oxygen diffusion and dissemination,
its regulation results in better oxygenation of tissues and improve
health, memory, actions and survival.

Mental benefits of yoga are far more reaching than the physical
benefits. Mind senses the environment through 6 sensory organs;
eyes, ears, tongue, skin, nose and mind. The first 5 sensory
organs depend upon the current input from these organs for the
sensations; whereas the mind functions differently. The proper
functioning of mind involves consciousness, perception, sensation
and reaction. Mind regulates perception, memory, imagination
and sleep and various permutations and combinations, such
as emotion, feeling, opinion, judgment, craving and aversion.
Body reacts to these mental phenomena based on past events
(preconditioning). This response occurs instantaneously through
memory. Past memory elicits bodily response; for example, angry
thoughts induce release of various stress hormones. Similarly, fear
can result in panic (flight or fight). Bodily responses are amplified
by repeated reentry cycles of thought in a positive feedback
fashion. Through gentle and repetitive “awareness” and “calming
the mind”, this feedback loop of bodily reaction and thought
process can be altered significantly by yoga. This interruption of
the feed-back loop is a major goal of yoga (mindful meditation)
[3]. Spiritual benefits of yoga include improved understanding
of ourselves and others. This, in turn, promotes harmony within
a relationship. Past mental impressions influence our current
perception of physical events that trigger new bodily reactions.
For example, seeing a rope in [4] darkness can evoke memory
of a snake and instantaneously provoke fear and release of
catecholamines. Seeing a friend walking in the hallway without
smiling can produce thoughts that may not be accurate. This
“Inner chatter” can be harmful to the body due to constant release
of catecholamines and activation of dopaminergic receptors [1].
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Meditation or the restful phase of yoga brings to light subtle
“mind” phenomena that may provide one an opportunity to
adjust the thought process and behavioral response. This is the
fundamental goal of the practice of yoga. Importantly, “soothing
of mind” can be achieved through slow repetitive breathing
and mindful awareness which reduces “inner chatter” based on
misperceptions.

Mechanisms of benefits of yoga

There are marked abnormalities in the neurohormonal system
inavariety of disease states. Most dramatic examples of heightened
neuronal adrenergic activity or disrupted receptor function are
heart failure, acute myocardial ischemia, hypertension, coronary
artery vasospasm and post-operative arrhythmias [1]. The levels
of catecholamines correlate with the outcome of patients with
heart failure and cardiac arrhythmias. In 1980, Sheridan et al.
[5] showed a correlation between alpha adrenergic activity and
dysrhythmias during myocardial ischemia and reperfusion in cats.
Lanza et al. [6] showed a relationship between stress-induced
myocardial perfusion defects and coronary microvascular
dysfunction in patients with cardiac syndrome X. Abnormal
neurohormone status has been thought to contribute to
myocardial ischemia and QT prolongation in patients with strokes
or space occupying lesions in the brain [7]. Similar abnormal
mind-body response has been identified in many illnesses, such
as asthma, meno-metrorrhagia, thyroid disorders, inflammatory
bowel disease, and several other conditions [8].

Inareview on the physiology of yoga, Jevning et al. [9] called the
state of mindful awareness a “wakeful hypometabolic integrated
response”. They suggested that yoga meditation is an integrated
signal from the central nervous system that controls circulatory
and metabolic functions. Meditation is concomitantly a relaxed as
well as an alert state such that it is likely that cardiac output and
cerebral blood flow both probably increase during meditation. 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
theactivityinthe frontal and other cortical brainregionsisreduced,
while activity in the limbic brain areas increases, especially in the
hippocampus, during meditation [9]. The hippocampus is the
area associated with the stress hormone cortisol. Bremmer [10-
12] reported that patients with post-traumatic stress disorder
or depression have smaller hippocampus that may relate to
increased stress-induced cortisol levels. He actually showed that
meditation actually increases the hippocampus size. Meditation
induces relaxation of the body and the limbic system resulting
in a feeling of motivation, satisfaction, energy and potential. The
physiological benefits of yoga in the cardiovascular system can
be ascribed primarily to a decrease in catecholamine release
and activity resulting in lower blood pressure and heart rate.
During meditation, the parasympathetic nervous system is
activated, resulting in a balanced sympathetic-parasympathetic
axis. Other biochemical alterations associated with the practice
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of yoga include a decrease in urinary homovanillicmandelic acid,
blood lactic acid and body temperature, and an increase in beta-
endorphins and galvanic skin response (measure of decreasing
sympathetic nervous activity). [1,13] During yoga meditation,
there is a marked reduction in carbon dioxide generation by
skeletal muscles, a 5-fold increase in plasma arginine vasopressin
levels and synchrony of electroencephalographic signals [14].
Some investigators have suggested that there is a change in
melatonin production with yoga practice [15]. These biochemical
and metabolic alterations during yoga practice result in dilatation
of pupils, a decrease in pulse and respiratory rates, and a small
but significant reduction in blood pressure [16-18]. Innes et al.
[19] assessed 70 published studies, and observed a marked
benefit of yoga practice on cardiac risk factors, especially glucose
intolerance and insulin sensitivity, lipid profile, blood pressure,
oxidative stress, coagulation, and cardiovagal function. A regular
practice of yoga reduces body mass index, total-and low density
lipoprotein-cholesterol, fibrinogen and blood pressure. In one
study conducted in residents of a yoga retreat [20], a significant
reduction in urinary excretion of epinephrine, norepinephrine,
dopamine and aldosterone as well as serum testosterone and
luteinizing hormones, and an increase in cortisol excretion were
observed.

Clinical trials of yoga

Yoga has been studied extensively in subjects with
hypertension, dyslipidemia, diabetes, obesity and/or CHD. There
are also some studies on the effect of yoga in patients with
metabolic syndrome. Most of the early reports on the effects of
yoga on the cardiovascular system came from the Indian literature;
since then many well-controlled studies have been conducted in
US and the UK. Many studies are anecdotal in nature or represent
small single-arm studies, yet many studies represent important
randomized, controlled trials.

Yoga in patients with hypertension

Table 2: Major trials of yoga in patients with hypertension.

LECET Intervention Results
(ref #)
Yoga and Yoga decreased blood
Single arm [21] biofeedback for 6 | pressure as well as need for
weeks) medications
Yooa + Pressor responses to
Single arm study biofeedgack 9-12 emotional and physical
[22] months stimuli were less in Yoga
group
RCT [23] Yoga vs. relaxation | Yoga was more e‘ffectlve than
for 6 weeks relaxation
Raja Yoga, single
se]ssiongin shogrt Yoga group had lower
Case control & lone term voga diastolic blood pressure,
observation [24] & yo8 heart rate and total
practitioners vs. cholesterol
non practitioners
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Yoga and drugs controlled

Yoga vs. Drugs + blood pressure similarly;

RCT [25] Relaxation for 11 yoga and relaxation had
weeks similar effects on blood
pressure
Yoga lifestyle .
RCT [50] for 20 weeks vs. Blood pressure improved

standard care more in the Yoga group

Some important studies of yoga in patients with hypertension
are shown in Table 2. Patel [21-23] conducted early studies of
yoga in hypertensive subjects. Patel & North [23] conducted a
randomized trial of yoga practice in 34 subjects who were less
than 75 years old and had a diastolic blood pressure of 110mm Hg
or higher. Patients were randomized to yoga practice or to general
relaxation exercises, and all were evaluated every 2 weeks for 3
months. Patients in both groups had a significant drop in systolic
and diastolic blood pressures. However, subjects in the yoga group
had a much greater drop in blood pressure. Whether this benefit
would be sustained when the practice of yoga is stopped was not
evaluated.

In another study by Harinath et al. [15] hypertensive patients
were randomly divided in two groups; group 1 subjects served as
control and performed body flexibility exercises for 40 minutes
and slow running for 20 minutes during morning hours and played
sports for 60 minutes during evening hours daily for 3 months;
group 2 subjects practiced selected yogic asanas (postures) for 45
minutes and pranayama. The benefit of yoga practice in terms of
blood pressure reduction was modest, but statistically significant;
in contrast the control group had no significant change in blood
pressure. Similar effects of yoga practice on blood pressure and
heart rate were identified by Vyas & Dikshit [24]. Murugesan et
al. [25] randomized hypertensive patients, age 35 and 65 years
to yoga practice, medications alone, or no treatment. Patients in
the yoga group performed breathing exercises, Asanas as well
as meditation for 1 hour every day for 11 weeks. There was a
significant decrease in systolic blood [26,27] pressure, heart rate
and body weight; and these changes were greater in subjects who
practiced yoga than in the subjects who received medications
alone.

Yoga in patients with coronary heart disease

There are many trials of yoga in subjects with CHD; several of
these trials were large and randomized, and all showed consistent
and significant benefit. Methodologies used in these studies
were not similar, and most patients who received yoga training
had other aggressive lifestyle changes as well, including change
in diet, exercise plan, and cessation of smoking. Major trials of
yoga in patients with CHD are shown in Table 3 [28-30]. In the
earliest of these lifestyle modification studies conducted in the
United States, those by Ornish et al or based on Ornish lifestyle
modification regimen [31-33] are particularly noteworthy.
Patients with CHD who received comprehensive program of
lifestyle changes (yoga, dietary modification and weight control)
had fewer angina attacks, experienced less stress, and their serum
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total cholesterol and body weight fell. In the most widely cited
Lifestyle Heart Trial [34], patients with CHD were assigned to an
experimental group (very low-fat vegetarian diet, discontinuation
of smoking, stress management training and moderate exercise)
or to a usual-care control group for 1 year. The most dramatic
finding was regression in coronary artery stenosis from 40% to
38% in the experimental group, whereas it progressed from 43%
to 46% in the control group. Most importantly, the experimental
group experienced a significant decrease in blood pressure and
a decline in the frequency of angina attacks, while both blood

pressure and angina frequency increased in the control group.

Table 3: Effects of yoga in subjects with coronary heart disease.

Type of Study (ref #)

Intervention

Results

Observational study
[24]

Raja Yoga, single
session in short and
long term vs. non
yoga practitioners

Yoga group had
lower diastolic BP,
heart rate, lower
cholesterol

Single arm [25]

Asanas, pranayamas,
relaxation and group
support for 10 days

Improvement in
blood lipids and sugar

Yoga and LSM vs.
traditional cardiac

Angina frequency
decreased in the
Yoga plus LSM group,

rehabilitation for 6
months

RTC [28] rehabilitation but carotid intima
program for 12 thickness stayed
months same
Yoga and LSM vs. Improvement in
RCT [29] traditional cardiac | psychosocial and QOL

measurements with
Yoga and LSM

Single arm [30]

Yoga and meditation
for 6 weeks

Patients had
reduction in BP,
heart rate, body

mass. Patients with
CHD had improved
endothelial function

Observational study

Yoga and LSM plus
standard treatment

Yoga and LSM
group had greater
improvements in

exercise vs. control
group for 1 year

[31] for 6 months CHD risk factors than
other group
Yoga and LSM plus Yoga and LSM group
had regression
standard treatment
RCT [33] of coronary
vs. usual care for 1 .
atherosclerosis at 1
year
year
Yoga and LSM had
improved exercise
RCT [34] uszgfi;ii&f;i‘i; < tolerance and
y increase in LVEF of
6%
Yoga group had
Yoga, control of risk les§ angina, more
factors, diet and weight loss, fewer
RCT [35] ! interventions and

more regression
of coronary
atherosclerosis
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Meditation lowered
heart rate and
decreased lipid

metabolism,
but pranayamas
increased heart rate
and increased lipid
metabolism

Meditation and
pranayama in a single
session in yoga center

Single arm study [39]

In another study in CHD patients reported by Ornish et al.
[35,36] only 3 months of lifestyle modification was shown to result
in an increase in exercise duration, total work performed, left
ventricular regional wall motion during peak exercise, and quality
of life. This was accompanied by a decrease in plasma cholesterol
levels and a reduction in angina frequency. Most improvements
were maintained over 12 months. In agreement with the results
of studies, Manchanda et al. [37,38] conducted studies in CHD
patients and observed a significant improvement with yoga
practice in the number of angina attacks, body weight and ST
segment depression during exercise, as well as less progression of
coronary atherosclerosis in patients with established CHD. Pullen
et al. [39] randomized 40 patients (38 African-Americans) with
systolic or diastolic heart failure to the yoga group or the control
group. All patients were asked to follow a walking program. Yoga
therapy in this study offered additional benefits to the standard
medical care of predominantly African-Americans heart failure
patients by improving cardiovascular endurance, quality of life,
inflammatory markers, and flexibility.

A host of other studies Table 3 have documented regression of
coronary atherosclerosis and the extent of myocardial ischemia.
While the measurement of coronary luminal narrowing would
suggest enhanced blood flow, there is ample evidence that the
practice of yoga can reduce the determinants of myocardial
oxygen demand, such as blood pressure, heart rate, respiratory
rate and catecholamine release [3,39,40].

Of note, in contrast to the results of these studies showing
salutary effect of yoga and intensive life-style modification, Aldana
et al. [29] were not able to show the beneficial effect of intensive
lifestyle modification program for 1 year on carotid artery intima-
media thickness measured by ultrasonography. Sivasankaran
et al. [41] studied modulation of vascular tone as a surrogate of
vascular health by yoga. Subjects practiced yoga for 1.5 hours 3
times a week for 6 weeks, and additional sessions at home on
their own. Regular practice of yoga led to a significant reduction
in heart rate, body mass index and blood pressure. Importantly,
the improvement in brachial artery reactivity was identified only
in patients with documented CHD, implying improvement in
endothelium-dependent relaxation only when it is impaired.

Overall, it appears that the salutary effects of yoga on cardiac
hemodynamic profile and vasoreactivity become manifest as
early as 1 month, whereas the measurable reduction in coronary
atherosclerosis takes about a year.
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Yoga in patients with metabolic syndrome and/or
diabetes mellitus

Major trials of yoga in patients with metabolic syndrome and/
or diabetes are summarized in Table 4. Anderson and Taylor
have recently provided an elegant review of the role of mid-
body therapy on the metabolic syndrome [41,42]. Cohen et al.
[43] studied 50 subjects with metabolic syndrome; of these 26
men and women were randomized to practice 15 yoga sessions
of 90 minutes each over 10 weeks. Subjects who practiced yoga
felt that exercises were easy to perform, and reported an increase
in energy and improvement in quality of life, and their blood
pressure trended to fall. Singh et al. [44] studied 24 patients with
type 2 diabetes mellitus; the subjects were trained in yoga asanas
(postures) for 30-40 minutes each day for 40 days. The asanas
were performed in a sequence. After 40 days, the authors noted
significant reductions in fasting blood sugar; heart rate, systolic
and diastolic blood pressures, and body weight of patients.

Table 4: Effect of yoga in patients with diabetes mellitus or metabolic

syndrome.
Asanas, pranayamas Improvements in
Single arm [25] relaxation and group | lipids and blood sugar
support for 10 days in yoga group
Yoga group had

15 Yoga sessions over

significant increase in

RCT [42] 10 weeks vs. controls | energy, but no change
(no intervention) in blood pressure or
stress
Yoga classes for
12 weeks vs. no Compliance was low
RCT [52] intervention in and no changes in

patients with type HbAlc

2 DM

Hypertension, dyslipidemia and diabetes often co-exist. Bijlani
et al. [26] enrolled 98 subjects, 67 males and 31 females, age 20-
74 years; all had hypertension, diabetes and CHD. They found that
the practice of yoga [asanas (postures), pranayamasa (breathing),
relaxation techniques, group support, meditation, stress
management, knowledge of nutrition] lowered blood pressure,
fasting plasma glucose and serum lipoproteins with the first
session of yoga practice. As the practice of yoga continued, there
was a significant improvement in plasma levels of fasting glucose,
total- and LDL-cholesterol, triglycerides, and HDL-cholesterol,
especially in individuals who started out with elevated glucose
and/or LDL-cholesterol levels. Bera & Rajapurkar [45] evaluated
the impact of yoga practice on body composition, cardiovascular
endurance and anaerobic power in 40 healthy students, 20
assigned to yoga group and 20 served as control. After 1 year,
there was a significant improvement in body weight, body density,
exercise endurance and anaerobic performance in the yoga group
compared to the control group. There was a decrease in body fat,
and the fat folds were notably less in the yoga group.

Yoga also improves blood coagulation. Chohan et al. [46]
evaluated the effects of the practice of yoga on blood coagulation,
and found that yoga practice enhanced fibrinolytic activity, and
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increased plasma thromboplastin time and platelet aggregation
time, while platelet counts and hemoglobin levels increased.
Hatha yoga performed in a more intense fashion than usual may
be able to change cardiovascular risk factors. Ramos Jimenez et al.
[40] evaluated 4 middle aged and 9 older yoga practitioners in an
11-week intensive hatha yoga program with 5 sessions per week
for 90 minutes. The practice of hatha yoga increased VO2 max and
VE max and HDL-cholesterol levels, while triglycerides and LDL-
cholesterol levels remained stable.

Yoga in special populations

Elderly are the fastest growing group in the US, Europe and
Japan. This group experiences the vast burden of hypertension,
diabetes mellitus and CHD. These patients generally have a
sedentary life-style. Yoga is easy to implement in the elderly and
helps achieve fitness. Further, the elderly who may not be able to
tolerate vigorous exercise routine may be able to practice yoga as
the exercises are gentle [46-48]. Chen et al. [49] evaluated physical
fitness of elderly individuals after 24 week 3-times a week of
the silver yoga program, developed for the elderly. Of the 204
individuals enrolled in the study and randomly assigned either to
the silver yoga with gentle stretching and meditation, meditation
alone, or to a wait list (control group), 176 finished the study. They
found that individuals in the first and second groups improved
their physical fitness level compared to those in the control group.

Clay et al. [50] evaluated if hatha yoga would alter body’s
metabolism and heart rate in 26 women (19-40 years of age) who
were taught to practice yogic postures for 30 minutes a day for 2
months. There were no significant differences in the markers of
metabolism or in maximal heart rate in these women. Overall, the
hatha yoga practice was equivalent to light intensity walking in
young women. Pullen et al. [39] evaluated if yoga practice would
benefit African Americans with heart failure. People in the yoga
group had statistically significant improvements in flexibility,
treadmill time, VO2 peak, plasma levels of interleukin-6,
C-reactive protein and extracellular superoxide dismutase, as well
as in quality of life scales. Cade et al. [51] evaluated 60 adults with
CHD risk factors and HIV infection and assigned them to 20 weeks
of yoga or standard care. They observed that resting systolic and
diastolic blood pressures were improved in the yoga group, but
other parameters, such as CD4 counts, remained unchanged and
similar in both groups.

Yoga retreats

Most yoga training is performed in class rooms, and each
session lasts 30 to 90 minutes, sessions are conducted 3 to 7 days
per week, and the subjects are advised to practice yoga at home at
least once daily. While some benefits may appear early, the most
pronounced effects are seen after years of regular practice. Living
in yoga retreats may be even more beneficial than attending
intermittent sessions. Schmidt and colleagues [20] evaluated
cardiovascularrisk factors in subjects who stayed in ayoga training
center. The participants had only vegetarian nutrition. Following
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3 months of stay in yoga retreat, there was a significant reduction
in body mass index, total- and LDL-cholesterol, fibrinogen and
blood pressure, especially in those with elevated levels.

Side effects of yoga practice

One of the reasons for advocating yoga to patients is low risk
of side effects, when yoga is performed in moderation. Although
most patients do well, appropriate yoga requires proper training
and guidance. However, there are some issues that need some
attention. For example, aggressive and sudden changes in yoga
postures may be stressful. Accordingly, vigorous yoga practice
should be avoided in the elderly or people with high ocular
pressure disorders. Some breathing techniques result in cessation
or retention of breath-these should be avoided in patients with
cardiac or lung disease.

Several cardiovascular specific side-effects have been reported.
For example, a patient developed vertebral artery occlusion after
neck manipulations during yoga practice [52]. Patients with
hypertension or CHD should avoid shoulder standing exercises
that flex the neck to avoid neck arterial damage. These patients
should also avoid inverted asana (shoulder stand and head stand).
Patients with heart or lung problems should avoid exercises that
cause pain or stress. Most importantly, patients with any disease
should not rely on practice of yoga instead of standard medical
practice; rather the two approaches should be used together for a
complementary effect.

Summary of the effects of Yoga on Cardiovascular
System

Yoga has been established as an effective means to
improve overall health especially in patients suffering from
stress, hypertension, coronary atherosclerosis, heart failure,
dyslipidemia, diabetes, anxiety, depression and other similar
conditions. It is obvious that the regular practice of yoga,
particularly when combined with other life-style modifications,
can induce biochemical alterations that have a salutary effect
of cardiac hemodynamics, blood lipids, fasting blood sugar,
body mass, and thought process. However, there are very few
randomized controlled studies on the beneficial effects of yoga.
Nonetheless, the effects of yoga practice seem quite impressive in
patients with hypertension [21-23] and in patients with CHD in
which regression of coronary atherosclerosis was demonstrated
[33-36]. Further, it appears that yoga practice is generally free
of side-effects in most cases and has a favorable cost benefit
ratio. Most of the studies conducted thus far have been in a
small number of patients. Further, there are differences in type
of yoga practiced with or without meditation. Thus comparing
and interpreting the multitude of studies of yoga in subjects who
have varied risk factors such as hypertension, diabetes and CHD
present major challenge.

Many studies have combined several features of life-style
modification, such as low calorie, low fat diet, smoking cessation
and stress reduction programs. It is well recognized that life-
style modification has a major effect of vascular tone, lipid levels,
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and overall health. Whether the practice of yoga complements
the effects of lifestyle modification cannot be discerned from
these studies. There is also publication bias in that the studies
that show a beneficial effect are submitted for publication more
often and are more likely to be published than the studies that
showed no beneficial effect of a given therapy. Lastly, it must
be acknowledged that there cannot be a true control group in
clinical trials. Patients know when they are performing yoga and
meditation. Using “mock” yoga therapy (for example, breathing
deeply, or meditation or relaxation training) also has therapeutic
effect. A beneficial effect of yoga could be masked if the control
group shows beneficial effect. Importantly, there is no way to
‘blind’ patients, since the practice is unblinded by involving
participation of the subject.
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