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Introduction
Yoga is an ancient Indian relaxation 
technique that constitutes a combined 
practice of various structured physical 
exercises along with breathing techniques 
and meditation. The global burden 
of cardiovascular diseases is steadily 
increasing with around 523 million cases 
worldwide, and cardiovascular diseases 
remain the leading cause of disease 
burden.[1] Since the fundamental structure 
of yoga revolves around physical activity 
and meditation, they essentially form the 
basis of a healthy life recommended both 
for secondary and primary prevention of 
various cardiovascular diseases.

The daily demands of modern life are high 
and this elicits a chronic “flight or fright” 
response, leading to increased sympathetic 
tone.[2] This response, when persistent, 
can lead to chronic psychological stress, 
resulting in anxiety and depression.[3,4] 
Chronic stress is also a proven risk factor 
for cardiovascular disease[5]  [Figure  1]. It 
is important to note that 20% of patients 
with coronary artery disease  (CAD) or 
heart failure experience depression, which 
is three times greater than the prevalence 
in the general population.[6,7] This makes 
the practice of relaxation techniques all the 
more important. Yoga has been shown to 
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Abstract
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reduce stress and stress‑related disorders in 
various studies and meta‑analyses. Yoga is 
thought to increase parasympathetic tone,[8] 
which neutralizes the increased sympathetic 
tone caused by the stress response.

One of the beneficial effects of 
globalization is that Yoga is widely gaining 
acceptance worldwide, especially the 
modern forms – Iyengar Yoga, Hatha Yoga, 
Ashtanga Yoga, and Hot Yoga. There has 
been an exponential increase in published 
literature on Yoga in the last two decades. 
This review aims to elucidate the important 
physiological mechanisms that could likely 
attribute to the beneficial effects of yoga in 
cardiovascular diseases [Table 1].

Methods

Yoga in cardiovascular diseases was the 
focus of this literature review, which 
aimed to synthesize and evaluate previous 
research on the subject. To gather 
up‑to‑date literature on this subject, 
electronic databases such as PubMed, 
ScienceDirect, and Web of Science were 
meticulously examined. Yoga, breathing 
techniques, and relaxation techniques were 
some of the MeSH keywords utilized. To 
expand the data set, the author also looked 
through the reference lists of selected 
papers. Because it did not include any 
direct human participants, this study did not 
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need permission from the Institutional Board’s Review for 
Human Research Ethics. We only looked at items that were 
published in English.

Hypertension
Hypertension is one of the most important predictors 
of cardiovascular risk and is associated with significant 
mortality and morbidity.[9] The latest ACC/AHA guidelines 
recommend the promotion of optimal lifestyle habits 
in the general population to prevent the occurrence of 
hypertension.[10] For those who fit into the definition of 
elevated blood pressure  (systolic blood pressure between 
120 and 129  mmHg and with diastolic blood pressure 
<80 mmHg), nonpharmacological therapy is to be instituted 
for 3–6  months, before starting with pharmacotherapy. 
Nonpharmacological therapy includes a healthy diet, 
regular aerobic physical activity, smoking cessation, and 
weight loss.

Chronic stress is a significant risk factor for the development 
of hypertension in the long term.[11] The International 
Society of Hypertension recognizes this risk factor and 
recommends stress reduction by the incorporation of 
mindfulness and meditation in daily practice.[12]

Yoga has been shown to be beneficial in the reduction of 
blood pressure in various studies. One of the earlier studies 
conducted in the 1970s by Stone and DeLeo, Bleich, and 
Boro demonstrated the beneficial effects of relaxation 
techniques in lowering blood pressure.[13,14] Stone and DeLeo 
also demonstrated that in patients practicing relaxation 
techniques, the plasma levels of dopamine beta‑hydroxylase 
levels were significantly lower, providing a mechanistic 
insight into reduced activation of the peripheral sympathetic 
system.[13] Hagins et  al. showed that when all three 
elements  (postures, meditation, and breathing) of yoga were 
practiced, it led to a reduction of SBP  −8.17  mmHg and 
DBP −6.14 mmHg.[15] Overall, for every 10 mmHg lowering 
in systolic blood pressure, there is a 20% reduction in major 
cardiovascular events, 17% reduction in CAD, 27% reduction 
in stroke, 28% reduction in heart failure, and a 13% reduction 
in all‑cause mortality.[16] Even short‑term yoga practice has 
been shown to reduce blood pressure. In a randomized study 
by Murugesan et  al., 3  months of regular yoga practice for 
1  h a day was found to be as effective as drug therapy in 
lowering blood pressure.[17] Yoga can effectively act as a 
first line or add‑on therapy in hypertension management. 
Furthermore, since there are no recommended therapies for 
the primary prevention of hypertension, incorporation of 
yoga into daily lifestyle could be a safe and simple measure 
to prevent the onset of hypertension.

Mechanism

The beneficial effect of Yoga in the reduction of blood 
pressure is attributed to its effect on the parasympathetic 
system in alleviating stress, a known causal factor for 
hypertension.[18] Acute stress causes activation of the 
hypothalamus–pituitary–adrenal  (HPA) axis, which 
represents the first‑line hormonal response toward the 
stressor challenge. However, chronic stress leads to 

Table 1: Mechanism of the beneficial effects of yoga
Cardiovascular 
disease

Potential beneficial mechanism

Hypertension Increased GABA production, decreased firing 
of the HPA axis, improved baroreceptor 
sensitivity, and decrease in oxidative stress

CAD and 
atherosclerosis

Reduced inflammation and oxidative stress

Arrhythmias Increase in parasympathetic tone, reduction 
in ECM production, and atrial remodeling/
fibrosis. Improvement in QT dispersion

Heart failure Decreased RAAS activation, reduced 
inflammatory and oxidative stress, and less 
symptoms due to improved lung function

Inflammation Increase in parasympathetic tone and genetic 
and epigenetic modulations

Diabetes Improved glucose utilization in skeletal 
muscles, increased beta‑cell sensitivity, and 
increased beta‑cell production

GABA: γ‑aminobutyric acid, ECM: Extracellular matrix, 
HPA: Hypothalamus–pituitary–adrenal, RAAS: Renin–
angiotensin–aldosterone system, CAD: Coronary artery disease

Figure 1: Deleterious effects of chronic stress



Murugesan: Review of yoga and cardiovascular diseases

International Journal of Yoga | Volume 17 | Issue 2 | May-August 2024 85

prolonged activation of the HPA axis which may lead 
to detrimental effects due to excessive sympathetic 
activity. The HPA axis activation has been shown to be a 
more prominent cause of hypertension.[19] Yoga practice 
increases the parasympathetic system and γ‑aminobutyric 
acid system in the brain, decreasing the HPA axis.[20]  In a 
novel randomized study by Kamei et  al., the alpha wave 
activity of the brain was recorded, and blood cortisol 
levels were also measured simultaneously, and this 
was compared to the control group of nonpractitioners 
of yoga.[21] It was found that the two parameters were 
inversely correlated. In yoga practitioners, there was a 
significant increase in alpha wave activity and a decrease 
in serum cortisol levels. Yoga practice has been associated 
with an increase in cortical thickness and gray matter 
concentration. In a study by Afonso et  al., there was 
increased cortical thickness in the left prefrontal areas in 
elderly long‑term yoga practitioners.[22] The prefrontal area 
is responsible for planning complex cognitive behavior, 
personality expression, decision‑making, and moderating 
social behavior. It is also thought that positive emotions 
are processed in the left prefrontal region. Another study 
showed that yoga practice resulted in an increase in the 
volume of the hippocampus, which plays an important role 
in memory.[23] These changes, overall, are attributed to the 
beneficial effects of yoga on the autonomic neurological 
function and an enhanced autonomic functioning may be 
attributed to the effect of reduction in blood pressure.

Another important mechanism of hypertension is an 
alteration in the baroreceptor sensitivity. In a study by 
Selvamurthy et  al., yoga practice was shown to increase 
baroreceptor sensitivity and lower blood pressure.[24] A recent 
study by Christa et  al. showed that yoga‑based cardiac 
rehabilitation in postmyocardial infarction patients improved 
baroreceptor sensitivity and decreased blood pressure 
variability.[25] Yoga accompanied by a healthy food style has 
been shown to increase the urinary excretion of adrenaline, 
noradrenaline, dopamine, and aldosterone and increase the 
excretion of cortisol in a study by Schmidt et al.[26]

Oxidative stress is another risk factor that has been 
recognized for its casual role in hypertension.[27,28] In a 
study by Patil et al., yoga practice in hypertensive patients 
resulted in a significant reduction in serum malondialdehyde 
levels which is a marker of oxidative stress. Moreover, the 
levels of antioxidants like superoxide dismutase  (SOD), 
glutathione, and Vitamin C were significantly elevated.[29] 
Overall, these positive effects of yoga help in the reduction 
of blood pressure.

Coronary Artery Disease and Atherosclerosis
CAD is one of the major cardiovascular diseases which 
leads to increased mortality and morbidity worldwide. 
Lifestyle measures must remain the foundation for the 
primary prevention of cardiovascular diseases. A  healthy 
lifestyle has been shown to cause regression in coronary 

atherosclerosis. A  landmark study by Ornish et  al. showed 
that intensive lifestyle changes which included dietary 
measures, aerobic exercise, smoking cessation, and stress 
reduction in patients with established moderate‑to‑severe 
CAD, resulted in a significant reduction in atherosclerosis 
at the end of 5  years of study.[30] Yoga is shown to have 
mixed results in patients with CAD. In a randomized trial 
by Manchanda et  al., yoga practice for 1  year in patients 
with angiographically proven CAD resulted in a significant 
reduction in plaque burden with regression of lesions.[31] 
There was also a significant reduction in the number of 
angina episodes, a reduction in body weight, and improved 
exercise capacity. In a similar study by Yogendra et  al., 
yoga‑based lifestyle modification resulted in regression 
of coronary lesions and improvement in myocardial 
perfusion index in patients with angiographically proven 
CAD.[32] Prabhakaran et  al. showed that patients practicing 
yoga following acute myocardial infarction had improved 
self‑rated health and returned to preinfarct activity after 
a short‑term yoga therapy of 12  weeks.[33] However, this 
trial lacked statistical power to demonstrate differences in 
major adverse cardiovascular events. In another randomized 
trial that looked into the benefits of yoga as a part of 
cardiac rehabilitation in postacute coronary syndrome 
patients, the primary outcome of left ventricular diastolic 
function improvement by E/e’, 6‑min walk test, and blood 
pressure, heart rate, and estimated VO2  max did not differ 
significantly in the yoga group versus the control group. 
However, this trial was limited by its small sample size of 
80 participants with a short follow‑up trial of 3  months.[34] 
Since acute coronary syndrome patients are at a higher risk 
with multiple comorbidities and risk factors, a longer period 
of yoga regimen may have been needed. In this trial, 78% 
of the patients were hypertensive, 38% were diabetics, 
and 19% were previously diagnosed with heart failure. 
These patients may have required a longer duration of 
yoga therapy. In conjuncture to this, a long‑term study of 
postcoronary artery bypass patients, who underwent yoga 
therapy as a part of cardiac rehabilitation for 5  years, 
showed a significant improvement in quality of life and 
reduction in stress.[35] In a recent meta‑analysis by Li et al., 
yoga was found to be associated with significantly improved 
quality of life as a secondary prevention strategy in CAD.[36]

Yoga also showed significant benefits in the reduction 
of carotid atherosclerosis. In a study by Fields et  al., a 
multimodality natural medicine program, including yoga, 
showed a significant reduction in carotid atherosclerosis in 
older patients.[37] In a study that concentrated exclusively on 
yoga by Manchanda et al., yoga therapy for 1 year resulted 
in significant regression in carotid intimal thickness.[38]

Mechanism

The beneficial effects of yoga on atherosclerosis have not been 
clearly elucidated. Regression of atherosclerosis is thought to 
occur due to a reduction in psychosocial and oxidative stress 
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and inflammation. Relaxation techniques have also been shown 
to improve endothelial function in a few studies.[39] Yoga 
in postmyocardial infarction patients has also been shown 
to improve endothelial function by lowering endothelin‑1, 
asymmetric dimethylarginine, vascular cell adhesion molecule 
vascular cell adhesion protein (VCAM), and intercellular 
adhesion molecule 1 (ICAM‑1)  levels.[40] Furthermore, other 
risk factors of atherosclerosis like hypertension and diabetes 
have been shown to have beneficial effects by yoga. This may 
lead to regression of atherosclerosis in the coronary arteries 
and other arteries.

Cardiac Arrhythmias
Arrhythmias are common in patients with heart diseases, 
with atrial fibrillation being the most common type.[41] 
Conversely, the presence of atrial fibrillation in patients 
with cardiac disease is associated with increased morbidity 
and mortality.[42] A new onset of atrial fibrillation is also 
associated with an increased risk of future coronary 
events.[43] Apart from these comorbidities, patients with 
atrial fibrillation also have significant impairment in quality 
of life.[44] Since the success rates of catheter ablation and 
anti‑arrhythmic drugs are variable,[45] any alternate therapy 
that has a beneficial effect on atrial fibrillation will make a 
significant impact on the burden of atrial fibrillation.

Yoga has been shown to be beneficial in atrial fibrillation 
and attributed to stress reduction. One episode of anger or 
negative emotion is thought to increase the risk of atrial 
fibrillation by five-fold.[46,47] In a study by Lakkireddy 
et  al., the practice of yoga for as many as 12  weeks has 
been shown to be associated with a significantly reduced 
number of episodes of atrial fibrillation in patients with 
paroxysmal atrial fibrillation.[48] Along with the reduction in 
atrial fibrillation episodes, yoga also significantly improves 
the quality of life and alleviates anxiety and depression 
in these patients. A  review of yoga in patients with 
arrhythmias by Sharma et  al. showed that yoga could be 
considered an adjunct therapy in reducing arrhythmias.[49]

Ventricular tachycardias are more prevalent in patients 
with CAD and those with heart failure.[50‑52] Approximately 
half of the cardiovascular deaths occur suddenly,[53,54] with 
sustained ventricular arrhythmias being the most common 
cause.[55] QT dispersion is the marker of heterogenicity of 
ventricular repolarization which serves as a substrate for 
triggering malignant ventricular arrhythmias. Yoga has 
been found to be beneficial in improving QT dispersion. 
In a study by Dabhade et  al., yoga was associated with 
significant improvement in QT dispersion when it was 
measured before and after the yoga session.[56] In a study 
by Prakash et  al., deep breathing at 6 breaths per min 
resulted in a 50% reduction in VPC burden.[57] Long‑term 
follow‑up studies may provide more insights in this regard.

Heart rate variability is an important predictor of arrhythmic 
events. Reduced heart rate variability has been considered a 

single most important predictor of ventricular arrhythmias 
and sudden cardiac death.[58,59] Conversely, increased heart 
rate variability is associated with better cardiovascular 
outcomes. In a landmark study by Nolan et  al., increased 
heart rate variability of SDNN  >100 ms was associated 
with significantly reduced mortality in patients with heart 
failure.[60] Yoga has been shown to increase heart rate 
variability consistently across various studies.[58,61] Ghati 
et  al. conducted the first randomized control trial which 
demonstrated the significant benefit of yoga in improving 
heart rate variability after a single session of yoga.[62]

Vasovagal syncope is common in the general population 
and is associated with significant deterioration in quality 
of life.[63,64] Management of vasovagal syncope has been 
challenging with the current drug therapy which includes 
beta blockers, mineralocorticoids, and alpha agonists 
showing mixed results. Physical counterpressure maneuvers 
have been beneficial as they increase the tone of the skeletal 
muscle thereby increasing venous return. Yoga, being a 
form of physical exercise, may be beneficial in patients 
with vasovagal syncope. In a study by Gunda et  al., yoga 
therapy significantly reduced the number of syncope and 
presyncope episodes in patients with vasovagal syncope.[65] 
A recent randomized control study by Shenthar et  al., in 
a similar population, also confirmed the benefits of yoga 
in vasovagal syncope with reduced burden and improved 
quality of life after 12 months of the study.[66]

Mechanism

Yogic breathing exercises cause the activation of stretch 
receptors in the respiratory system resulting in the 
activation of the vagal system.[67] It is also thought that 
stretch receptor activation above tidal volume results 
in sympathetic tone withdrawal in the peripheral blood 
vessels through the Hering–Breuer reflex.[68] The Om chant 
in yoga is also shown to be associated with increased 
vagal tone and limbic system activation.[69] These effects 
on the parasympathetic and sympathetic systems are 
thought to modulate the origin and occurrence of various 
arrhythmias. Activation of the sympathetic system can 
lead to overproduction of extracellular matrix production, 
upregulation of collagen production, increase in reactive 
oxygen species, transforming growth factor beta 1, 
and mononuclear infiltration which increases negative 
remodeling and atrial fibrosis.[70,71] Anxiety is also thought 
to increase the production of angiotensin II which can 
lead to increased left ventricular hypertrophy and atrial 
fibrosis.[72] Furthermore, emotional disorders are thought 
to activate ectopic rhythm from myocardial cells in the 
pulmonary veins near its opening into the atrium, which 
may predispose to atrial fibrillation.[73] Hence, the increased 
parasympathetic tone by yoga is thought to be the 
mechanism by which it reduces arrhythmias.

Myocardial infarction results in an area of muscle necrosis 
which is an area of relative absence of sympathetic 
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regulation. This is a functionally de‑innervated area that 
has reduced vagal tone. This leads to nonuniformity in 
the refractory period of the myocardial which predisposes 
for ventricular ectopy. After myocardial infarction, 
nerve sprouting occurs in the affected areas mediated by 
neural growth factor. This sprouting of nerves results in 
sympathetic hyperactivity. This increase in sympathetic 
activity combined with the in‑homogeneous tissue refractory 
period forms a substrate for ventricular arrhythmias and 
sudden cardiac death.[74,75] Yoga could be beneficial in the 
reduction and prevention of cardiac arrhythmias through its 
action parasympathetic system, endothelial function, and 
reduction in oxidative stress.

The beneficial effect of yoga in vasovagal syncope is 
thought to be its effects on the autonomic nervous system 
and venous tone. A  sustained increase in venous tone 
is thought to occur with yogic posturing exercises.[66] 
Furthermore, an increase in parasympathetic tone is thought 
to counteract the exaggerated sympathetic activation of the 
C‑mechanoreceptors.

Heart Failure
Heart failure is a rapidly growing disease with increasing 
prevalence worldwide.[76] Progression of heart failure 
is mediated by activation of the renin–angiotensin–
aldosterone system  (RAAS).[77] Exercise training programs 
are recommended along with medical therapy, as a part 
of the cardiac rehabilitation program to prevent the 
progression of heart failure.[78,79] Yoga may be beneficial in 
heart failure as it has been shown to decrease activation of 
RAAS and is also a form of physical therapy with varying 
metabolic requirements.

In a study on heart failure patients randomized to 
yoga versus standard therapy, yoga therapy resulted 
in a significant reduction in the inflammatory markers 
interleukins, C‑reactive protein, and extracellular SOD. 
There was also a significant improvement in functional 
capacity and quality of life.[80] In a study by Kubo et  al., 
yoga therapy resulted in a significant reduction in body 
weight and depression in a multiethnic population.[81] 
Krishna et al. showed that a 12‑week yoga therapy in heart 
failure patients led to a significant reduction in heart 
rate and blood pressure.[82] Since hypertension is one 
of the major risk factors of heart failure worsening 
and hospitalization, a reduction in blood pressure may 
favorably alter the course of the disease. In another study 
by the same group, the effect of yoga on N‑terminal pro 
B‑type natriuretic peptide  (NT‑proBNP) in heart failure 
patients was observed.[83] There was a significant decrease 
in NT‑proBNP levels after 12 weeks of yoga. Moreover, 
there was also a significant improvement in left ventricular 
ejection fraction. Chronic heart failure results in increased 
capillary pressure, which when persistently elevated 
can result in impaired diffusion capacity and alveolar 
conductance in the lungs.[84] Yadav et  al. showed that the 

yogic breathing exercises in CAD patients led to significant 
improvement in vital capacity, peak expiratory flow rate, 
maximum voluntary expiration, and diffusion factor.[85]

Mechanism

The beneficial effect of yoga on heart failure is thought to 
be due to its effects on the RAAS system. Activation of the 
sympathetic nervous system and RAAS system is implicated 
in the progression of heart failure.[86] In this context, 
beta‑blockers and angiotensin‑converting enzyme inhibitors 
have shown mortality benefits in patients with heart failure, 
due to a reduction in the activation of these systems.[87,88] 
Yoga therapy could also lead to a reduction in left ventricular 
filling pressure due to a decrease in sympathetic activation.[89] 
Furthermore, the beneficial effects on blood pressure reduction 
could result in favorable outcomes in patients with heart 
failure. There is increased O2 utilization due to muscle stretch 
caused by the posturing in yoga.[90] This may lead to an 
increase in VO2 consumption, alleviate muscle fatigue, and 
improve functioning. Finally, improvement in baroreceptor 
sensitivity and parasympathetic tone may decrease the 
incidence of arrhythmias in patients with heart failure, which 
may contribute to beneficial outcomes.

Inflammation, Lipids, and Oxidative Stress
Inflammation acts as both a causal agent and a marker of 
atherosclerosis.[91] In the ATTICA study by Pitsavos et  al., 
the presence of anxiety and stress was associated with 
significantly higher levels of inflammatory and coagulation 
markers, which included tumor necrosis factor‑α, 
Interleukin‑6, homocysteine, and fibrinogen levels.[92] Since 
yoga is a stress‑reduction therapy, it may be beneficial in 
reducing inflammation, thereby preventing and halting the 
development of atherosclerosis. In a study by Chohan et al., 
the practice of yoga was significantly associated with a 
reduction in fibrinogen levels.[93] In a study by Pullen et al., 
an 8‑week regimen of yoga in heart failure patients resulted 
in a significant reduction in inflammatory markers.[80]

Yoga has also been shown to have benefits on oxidative 
stress and lipid profile. In a study by Gordon et  al., yoga 
therapy in patients with type  2 diabetes mellitus  (T2DM) 
showed a significant reduction in oxidative stress as 
measured by lipid peroxidase and a reduction in total 
cholesterol and very low‑density lipoprotein lesions.[94] A 
similar benefit in oxidative stress reduction was seen in a 
study by Damodaran et al. in patients with hypertension.[95] 
In a study by Mahajan et  al., yoga intervention resulted 
in an improvement in lipid profile in individuals with 
dyslipidemia and other risk factors of CAD.[96] Yoga 
showed a significant decrease in all lipid parameters except 
high‑density lipoprotein.

Mechanism

An increase in mindfulness and the feeling of well‑being 
is thought to occur with regular yoga practice. This may 
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lead to a reduction in inflammatory markers and oxidative 
stress.[97,98] Yoga and relaxation techniques have been shown 
to reduce the expression of inflammatory genes by directly 
inhibiting them. In a study by Buric et  al., the practice 
of relaxation techniques leads to reduced expression of 
the NF‑κB gene.[99] Conserved transcriptional response 
to adversity  (CTRA) is an immunological response to 
chronic stress which is characterized by the upregulation of 
inflammatory cells and downregulation of genes involved 
in Type 1 interferon response.[100] Furthermore, activation of 
this CTRA is thought to be associated with poor outcomes 
of chronic illnesses, including cardiovascular diseases.[101] 
Yoga and relaxation techniques have been shown to reduce 
the expression of this response.[99] Yoga has effects 
on posttranscriptional modification and epigenetics. 
Harkess et  al. showed that yoga was associated with 
hypomethylation of the TNF gene, which is an important 
regulator of proinflammatory response.[102]

Diabetes and Metabolic Syndrome
Diabetes is one of the important risk factors for the 
development of cardiovascular disease. In the HA1C  study 
by Bock et  al., yoga was found superior to standard 
exercise therapy in patients with T2DM in reducing 
glycated hemoglobin  (HbA1c) levels and quality of life at 
6 months.[103] In a meta‑analysis of 23 studies of diabetes and 
yoga intervention, yoga was found to have a significant effect 
in lowering HbA1c and postprandial blood glucose levels.[104] 
Yoga has also been associated with significant improvements 
in lipid profile, body mass index, and waist‑to‑hip ratio.

Metabolic syndrome comprises impaired glucose tolerance, 
hypertriglyceridemia, obesity, and hypertension. Weight 
reduction is known to occur in practitioners of yoga owing to 
posturing and metabolic activity. Studies have demonstrated 
a significant reduction in body weight, both in healthy 
individuals and in patients with established cardiovascular 
disease.[30,92] Since yoga has shown beneficial effects on 
all the individual parameters of metabolic syndrome, its 
effect on patients with metabolic syndrome is expected 
to be beneficial. This was seen in a randomized trial by 
Khatri et  al., in which patients with metabolic syndrome 
were randomized to yoga versus usual care. There was 
a significant improvement in all parameters of metabolic 
syndrome after 3  months of the study.[105] A meta‑analysis 
by Chu et  al. showed that there was a significant positive 
effect of yoga on metabolic syndrome.[106]

Mechanism

Yogic asanas are thought to have a positive effect on 
glucose utilization and fat redistribution.[107] Improved 
blood supply to muscles may enhance insulin receptor 
expression in muscles and lead to increased glucose 
uptake.[108] Manjunatha et al. observed increased sensitivity 
of β‑cells of the pancreas to glucose load, which has 
been sustained over a long term in those with regular 

practice of yoga.[109] Breathing exercises are also thought 
to regulate the pineal, pituitary, and adrenal glands which 
play an important role in the regulation of metabolism.[110] 
Chronic stress is a risk factor for insulin resistance and 
diabetes.[111] Stress reduction by yoga is thought to decrease 
the risk of diabetes occurrence. Furthermore, abdominal 
stretching during yoga exercises is believed to result in the 
regeneration of pancreatic cells.[112] The beneficial effects of 
yoga on metabolic syndrome are thought to occur due to its 
pleiotropic effects on individual parameters.

Device‑based Therapy
Since the beneficial effects of yoga on the cardiovascular 
system are predominantly thought to occur through 
mediation of the parasympathetic nervous system, other 
measures to stimulate the parasympathetic nervous system 
could also replicate these beneficial effects. Implantable 
devices have been in development for many years. One 
of the earlier studies by Braunwald et  al. showed that 
carotid nerve stimulation lead to a decrease in angina 
episodes in patients with CAD.[113] Baroreceptor in carotid 
sinus stimulation has led to a decrease in blood pressure 
and are useful in the management of hypertension.[114] 
Vagus nerve stimulation has been shown to improve left 
ventricular function in patients with heart failure.[115,116] 
Recently, a noninvasive method of vagus nerve stimulation 
transcutaneously over the tragus, to stimulate the auricular 
branch of the vagus nerve, has been developed. This 
has been shown to decrease sympathetic tone, increase 
heart rate variability, and prevent atrial remodeling.[117,118] 
These devices could have potential benefits in the future 
with the upcoming newer large‑scale trials. Furthermore, 
randomized control trials on yoga therapy need to be 
pursued to provide more insights into the mechanisms and 
benefits of yoga in cardiovascular diseases.

Limitations and Future Perspectives
The major concerns in the available literature on yoga 
and cardiovascular diseases are the small sample size, 
heterogenicity in the technique practiced, lack of multicenter 
studies, the inclusion of surrogate endpoints, and a short 
follow‑up period. Although mechanistic studies focused on 
the effect of yoga on cardiovascular diseases are available, 
the beneficial effects are often not reproduced by similar 
studies. Dedicated large randomized trials with pragmatic 
trial designs incorporating preventive cardiologists and 
yoga physicians would help uncover the true potential of 
yoga and other relaxation techniques. This would, in turn, 
lead to guideline recommendations on a patient‑centered 
approach on the practice of yoga, pertaining to the specific 
yogic techniques, frequency, and duration.

Conclusion
Yoga, an ancient Indian form of meditation, which 
combines both mental and physical disciplines, has 
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demonstrated beneficial pleotropic effects  [Figure  2]. 
It has been shown to demonstrate various favorable 
hemodynamic, anti‑inflammatory, and autonomic changes. 
These changes are likely to be beneficial in the prevention 
and control of cardiovascular diseases and modifiable 
risk factors. However, the evidence base on yoga is still 
in its incipient stage. Large‑scale studies are necessary 
to demonstrate the beneficial effects of yoga on more 
diverse and larger populations, particularly pertaining to 
cardiovascular diseases. Unlike other alternative medical 
therapies, yoga can be practiced in conjuncture with 
existing contemporary evidence‑based medicine. Since 
yoga practice has not been associated with any major side 
effects, it is prudent to consider yoga as both a preventive 
and therapeutic measure in various cardiovascular diseases.
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