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Background: Yoga has quickly risen to one of the common complementary and alternative
medicine) practice worldwide. Yoga has been useful in primary and secondary prevention
of cardiovascular disease (CVD) including coronary artery diseases (CAD). Many evidences
suggest that Yoga is safe and efficacious in reducing various risk factors of CAD such as
stress, anxiety, depression, diabetes and hypertension. Yoga also improves quality of life, and
reduces other psychological burdens in patients of CAD.
Summary: We intend here to look into the available literature on the role of Yoga in CAD,
how Yoga can be an alternative and cost-effective model for cardiac rehabilitation worldwide,
especially in low-income countries.
Key message: Yoga has been associated with improvement in general health, prevention of
cardiovascular risk factor and of other non-communicable diseases. Yoga has shown improvement in BMI, blood pressure, lipid profile, slows lesion progression in CAD. However, the
biomolecules through which Yoga acts on body is unclear in CAD. There should be emphasis
on yoga practice at community level which is the need in current era.
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Introduction
Cardiovascular diseases (CVDs) are the leading cause of morbidity and mortality globally. It includes diseases of heart and
vasculature including coronary heart diseases (CHD), or coronary artery diseases (CAD), stroke and peripheral vascular
diseases. According to WHO estimates, in 2019, 32% of overall deaths and 38% of premature deaths were due to CVDs.
Significant number of premature cardiovascular deaths were
from lower-middle-income countries like India (1). According
to WHO, cardiovascular diseases (CVDs) are the main reason
of death all over the world, estimated death is around 17.9 million each year (2). CHD cases have increased by 74.9% from
1990 to 2017 (3). The annual direct and indirect financial
burden of heart disease is estimated to be around $218.7 billion from 2014 to 2015 in USA alone. Further, 6.7 out of 100
adults in the United States are living with heart disease (4).
Due to its high prevalence and high mortality, CVD caused a
substantial socio-economic burden worldwide. The increasing CVDs are additional burden on overwhelmed health care
system in India.
Cardiac rehabilitation (CR) is a multidisciplinary program that includes exercise training, psychosocial support,
self-awareness in patients of CVD and education about lifestyle
changes to reduce morbidity and mortality. Unfortunately, CR
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has been an unmet need in India. Yoga can be an alternative
to CR. Yoga involves mind-body connection and alignment
with higher consciousness. Traditional Yoga includes not
only physical postures, it have a wider aspect which includes
Yama, Niyam, Asana, Pranayam, Pratyhara, Dharna, Dhyan
and Samadhi. Yoga postures or Asanas, breathing exercises
called Pranayama, meditation, and chanting are parts of Yoga.
These Yoga practices help to align oneself at physical, emotional, mental, social, and spiritual dimensions with universal consciousness imparting a state of wholeness, harmony,
and well-being. Yoga has been considered beneficial for overall physical and mental health, also increases life expectancy
with proper and prolonged practice (5). Many studies have
shown that Yoga leads to reduction in oxidative stress, which
is considered to be a causative factor in a number of ailments
in body (6).
This review looks into the available literature on the
role of Yoga in cardiac rehabilitation (CR) as an alternative
and cost-effective model worldwide, especially in low-income
countries.

Yoga and risk factors of coronary diseases

Usually, CAD is preceded by the development of various risk
factors, which are modifiable and non-modifiable. The most
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common modifiable risk factors for CAD are sedentary lifestyle, smoking, obesity, hypertension, diabetes, and dyslipidaemia (7). Hypertension is one of the leading causes of
ischemic heart disease, stroke and can also leads to renal
failure. In order to prevent such disabling disease, adequate
control of hypertension is crucial. As early as 1975, a Yoga
trial has been reported to improve blood pressure and reduce
drug requirements in hypertensive patients (8). Also, Yoga
decreases pro-inflammatory adipokines (leptin and chemerin)
along with improvement in anti-inflammatory adipokines
(adiponectin) in patients with metabolic syndrome and high
and normal BP (9). In a recent study, Asana, Pranayama, and
Meditation were practiced by hypertensive patients for four
months, and lead to a 7 mm Hg reduction in systolic and
5.3 mm Hg reduction in diastolic blood pressures (10). Yogic
postures such as Ardha-halasana, Ardha-pavanmuktasana,
Bhujangasana, Makarasana, Paschimattanasana, Vakrasana,
Parvatasana, and Chakrasana were practiced in the study. A
meta-analysis published in 2017 reports that patients above
60 years of age showed improvement in blood pressure in
response to mediation, whereas those below 60 years showed
improvement in blood pressure in response to different yogic
postures (11). Also, Yoga has been shown beneficial in pre-hypertensive individuals, effective in controlling hypertension,
and preventing the onset of hypertension at the community
level (12,13). Endothelial function is also improved by Yoga in
CAD (14). Even though Yoga reduces blood pressure but the
mechanism is unclear yet.
Another risk factor is diabetes mellitus which increases
risk of CAD and stoke in men and women (15). Yoga has been
shown to improve glycaemic control and reduce adverse
events associated with diabetes. Surya namaskar, a pre-defined series of Yogic postures, leads to insulin production
(16). Various other Asanas improve pancreatic function,
blood supply, and enhance insulin’s sensitivity. Other components of Yoga like Pranayama and Meditation also have
beneficial effects on diabetic patients (13). Yoga improves
blood sugar levels, BMI, and lipid profile, decreasing adverse
effects in diabetic patients (17).
Dyslipidaemia is also a contributor in occurrence of
CAD. Approximately 79% of the Indian population have at
least one abnormal lipid parameter. A specific protocol for
Diabetes management was developed by Swami Vivekananda
Yoga Anusandhan Sansthan (S-VYASA), Bangalore, India,
called the Diabetes Yoga Protocol (DYP). It has been shown
that DYP for three months in diabetic patients led to
decreased total cholesterol and improved HDL levels (18). In
another community-based trial involving a large number of
participants, there was an improvement in lipid parameters
of both low and high baseline lipid levels (19). Another study
on 72 obese subjects showed a reduction in body weight and
percentage body fat in the Yoga group compared to the control group (20). Patil et al. compared the effect of Yoga vs
walking in elderly patients on resting heart rate, diastolic
time, ventricular ejection time, upstroke time, ejection duration index, pre-ejection period, rate pressure product, and
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mean arterial pressure. After three months of Yoga practice,
there was an improvement in diastolic function with little
change in systolic function (21).
Obesity, as a result of a sedentary lifestyle, has brought
along myriad complications such as diabetes, heart failure,
obstructive sleep apnoea, etc. A meta-analysis reported that
the waist circumference in healthy individuals was lower
in the Yoga group than in the control group. Also, there was
weight reduction in obese subjects (22). Many other studies
reported an improvement in BMI with Yoga as a form of physical activity (23).

Yoga as secondary prevention in CAD

Though yoga has been found effective in the primary and
secondary prevention of CAD, results have been suboptimal
in definitive tough events such as major adverse cardiovascular events (MACE) and improvement in left ventricular ejection fraction (LVEF). Most studies have analysed
changes in CVD risk factors like lipid levels, BMI, and quality
of life with Yoga as outcomes in CAD patients. But reports on
improvement in LVEF and MACE are very scarce. In a study
on a small number of CAD patients, the quality of life was
improved, but no improvement in LVEF was observed (24).
Introducing Yoga as adjunct therapy is beneficial than standard care alone in terms of cardiac function and reduced
myocardial stress (25).
Another study, in the year 2000 with a small number
of participants, have shown regression of atherosclerotic
plaque with Yoga (26). Yogendra et al. in 2004, evaluated
CAD patients based on the clinical parameters, myocardial
perfusion studies and angiography. After Yoga practice,
lipid levels were improved, there was a delayed progression
of disease on perfusion studies and angiographic evaluation. Also, there was no adverse effect of Yoga during the
study period (27). In a meta-analysis of six RCTs, primary
outcome (all-cause mortality and health-related quality
of life) and secondary outcome (composite cardiovascular
outcome, exercise capacity and cardiovascular risk factors)
were analysed among CAD patients. In the Yoga group, the
quality of life was improved, but there was no benefit in allcause mortality. Further, there was no significant improvement in composite cardiovascular outcome and lipid
profile (28).
Bruce et al. in a systematic review, found that only
three among the six studies have analysed LVEF as an outcome (30). In one study, there was improvement in LVEF in
post CABG (Coronary Artery Bypass Graft) patients after
Yoga intervention. Those with reduced LVEF at baseline
in the Yoga group showed improvement at the end of one
year. The second study did not report any difference in
LVEF between the groups; however, it was a short duration
intervention.
Prabhakaran et al. have recently studied the effect of
Yoga on MACE as a primary outcome in post-acute myocardial infarction patients (Yoga-CaRe Trial). With more
than 1900 patients each in the yoga group and enhanced
www.jimcr.com
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standard care group, it was the largest multicentre trial
involving many centres from India. The primary outcome in
this trial was MACE which was the composite outcome of
non-fatal myocardial infarction, any death, non-fatal stroke
or hospitalization. Median follow up in this study was of
21.6 months. At the end of the study, MACE was 6.7% in the
Yoga-Care group and 7.4% in the enhanced standard care
group, with no statistically significant difference. There was
less cardiac re-hospitalization in the Yoga group, and those
with previous coronary artery disease without diabetes
fared better (31).
Role of Yoga was also explored on heart rate variability (HRV) in post-myocardial infarction patients. There was
a significant difference in frequency domain parameters in
the Yoga and enhanced care group, with HF power and total
power (nu) increased in Yoga group. HRV time-domain indices
were the same in both groups. Thus, Yoga seems to change the
sympathetic predominance to parasympathetic dominance
and increases overall HRV in these patients (32). Further, a
study was done on post-STEMI patients to see the effect of
Hath Yoga on cardiac hemodynamic parameters and physical capacity. The study duration was just 24 days. LVEF and
Spiroergometric test parameters improved in both the control and Yoga groups. However, changes were more marked in
the Yoga group. Left ventricular end-diastolic and end-systolic
diameter and heart rate also improved over time in the Yoga
group (33).

Modulation of inflammatory pathways
with Yoga

Long-standing physical or emotional stress leads to upregulation of pro-inflammatory and down-regulation of antiinflammatory pathways. Alteration on the cellular milieu
causing increment in inflammatory cytokines leads to atherosclerosis, eventually causing CAD (34). Yoga and other mindbody therapies have been found beneficial in correcting this
harmful altered cellular balance. In a study on heart failure
patients, eight weeks of Yoga showed a reduction in interleukin 6 (IL-6) and CRP (C-Reactive Protein), along with an
increase in extracellular dismutase (35).
Morgan et al. reported improved CRP levels in disease
conditions but no change was seen in healthy adults after
Yoga intervention. There was no effect on IL-6 and Tumour
Necrosis factor-α (36). Yoga improves CD-3 and CD-4 cells,
normalises serum cortisol levels, and increases IgA levels,
thus enhancing innate immunity. Yoga also reduces oxidative stress by decreasing reactive oxygen species in the
body (37). Genes involved in the regulation of inflammatory
pathways show enhanced expression in chronic stressful
situations. In this case, yoga helps by inhibiting the NF-kB
pathway, thus reducing inflammatory cytokine production
(38). Yoga also decreases BDNF (Brain Derived Neurotrophic
Factor) and glucocorticoid receptor gene methylation, positively modifies several other genes, and improves Telomerase
maintenance (39).
www.jimcr.com

Cardiac rehabilitation (CR) program
in India
CR on CAD patients has been shown to improve morbidity and mortality. It is an economic burden to patients as it
involves multiple specialists such as trained nurses, physical
rehabilitation specialists, cardiologists and others. Moreover,
there are very few centres in India that offer CR. The number of enrolments are also negligible. International Council
of Cardiovascular Prevention and Rehabilitation conducted
a global CR audit and survey in 2020. out of 23 centres, 18
responded to this survey. It was found that there is one spot
for 360 IHD (ischemic heart disease) patients per year, and
33,04,474 more spaces were needed every year. Financial
constraints and lack of patient referrals were the main barriers to the CR program. It was concluded from the survey
that the CR program is most needed in India, particularly the
northern region (40).

The rationale of Yoga as CR alternative

There are enough valid reasons that make Yoga a desirable
option for CR in India over the standard CR program. Some of
the rationales are listed below:
1.
2.
3.
4.
5.
6.
7.

8.

In India, Yoga is more accepted than any other form of
physical activity and hence can be very well offered as a
replacement for the CR program.
Yoga does not need costly equipment of comprehensive
CR; only a properly trained yoga instructor is needed.
Ample numbers of Yoga schools are available in India
with quality instructors.
Yoga can be easily practised at home. Tele-Yoga protocol
has been developed looking into feasibility, efficacy and
safety (41). A more extensive study is going on to look
further into the role of Tele-Yoga (42).
The last decade has seen the resurgence of Yoga in India
and is likely to gain much more interest at the community level in coming time. Hence, this acceptance of Yoga
should be exploited in the health care system.
The government is also promoting Yoga in India, and
yoga-based programs are being funded; hence Yoga can
be integrated into the health care system at every level
and with much wider coverage.
Yoga is not just a physical activity; it has many added benefits on mind, body, and emotions, helps in stress management and supports overall well-being. Considering
high incidence of stress, depression, and anxiety in
cardiac patients, Yoga is an excellent choice as a whole
package of management strategy.
Yoga has various Asanas, equivalent as low to high-intensity physical activity. Pranayama is low intensity,
Vinyasa yoga is medium intensity, and Surya Namaskar
in high speed is equivalent to high-intensity exercise
(43). Hence, Yoga sessions could be planned according
to the patient’s needs.
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Barriers to Yoga and Physical activity
in India
Though there is considerable evidence about the benefits of
physical activity in risk factor reduction and secondary prevention in CAD patients, Yoga is not in common practice at
community levels or among CAD patients. Reasons given by
patients include lack of time, family responsibilities, financial
issues, and ignorance to adopt a heart-healthy lifestyle. These
factors act as barriers in adapting Yoga. A study reported that
less than 50% of patients were aware of cardiac risk factors,
and physicians instructed only 25% of these subjects about
heart-healthy lifestyle (44). It indicates that both patients and
health care persons are responsible for poor awareness. It
is of utmost need that an awareness program about cardiac
health improvement through Yoga must be augmented both
in clinical settings and at a community level. Awareness about
risk factors and the benefits of preventive measures will
make people to adopt a healthy lifestyle (Figure 1). It is very
encouraging that Yoga has been included in the curriculum of
many schools. This will be helpful in reducing cardiovascular disease burden in future. In the health care system, Yoga
instructors should be appointed. A recent survey reports that
patients are willing to accept Yoga as alternative therapy for
their neurological and cardiac disorders; it is the responsibility of health care policymakers to include Yoga in the health
management system (45). Individual patient-need based Yoga
module was developed for post-myocardial left ventricular
dysfunction and has been accepted. This module should be
validated in extensive studies so that it can be integrated with
heart failure care (46).

there is a lack of awareness about the many uncovered levels of Yoga that saints, scholars, and yogis practice. In recent
years, a holistic perspective of Yoga has been developed especially in the field of health management. It is not just the need
of the hour but also necessary for the development of the
holistic health of every individual. There are multiple forms
of Yoga described in ancient and modern scriptures. Some of
them are summarized below.
•

•

•

Yoga Forms Practiced in India

India is the birthplace of Yoga, where many forms of Yoga have
been practiced for centuries. Nowadays, the public definition
of Yoga is limited only to physical aspect, which is Asana. But

Figure 1: What is needed
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•

Ashtanga yoga: Mahirshi Patanjali has discussed in
Patanjali Yoga Sutra about the Ashtanga yoga. It is
considered about 5000 years old and has eight limbs
which are Yama (External discipline), Niyama (Internal
discipline), Asana (Physical postures), Pranayama
(Breathing Practices), Pratyahara (Withdrawl of the
senses), Dharana (Concentration), Dhyana (Meditation),
and Samadhi (Enlightenment). Long-term practice of
Ashtanga yoga decreases glucose metabolism and has a
beneficial role in mental health disorders (47).
Hath yoga: Hath yoga includes mainly yogic asanas, six
cleansing practices, pranayama, pratyahara, mudras,
bandhas and Samadhi. Hath yoga also improves HRV
parameters in Hath Yoga practitioners (48). In a study
for improving cardiovascular health, metabolic and
heart rate response were measured following hath yoga
in 26 women but effect was less (49). Hath yoga clears
anxiety and stress, improves executive function in diabetes (50).
Jnana yoga: It mainly emphasizes wisdom yoga. The
ultimate aim of Jnana yoga is to liberate oneself from
the materialistic world and unite the soul with super
consciousness. This Yoga has not been explored in
CVDs.
Mantra yoga: Mantra yoga is another type that uses
mantras to awaken the self and deepen meditative states.
Mantra alone has not been found effective in reducing
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•

•

•

stress, while a combination of mantra with Ashtang Yoga
showed maximum benefit (51). Transcendental meditation is a specific form of Mantra yoga, and it has been
found effective on immune cells such as B Lymphocytes,
NK Cells, CD3+CD4-CD8+Cells those who practiced TM
whereas CD3+CD4+CD8-Lymphocytes have showed low
level (52).
Kundalini yoga: It involves awakening of all the chakras
(Energy Point in our body) and energy circuits in body
by arousal of the dormant spiritual power at the base
of the spine, called Kundalini. This form of Yoga is not
suggested for ordinary practitioners, but only to those
who are practising under the guidance of a guru who is
an advanced practitioner (53).
Swara yoga: Swara yoga is mainly related to the practice of breathing. According to the traditional Swara
yoga concept, the airflow through the right nostril and
Pingalaswara) is activatory, whereas the flow through
left nostril and Idaswara) is relaxatory in nature. Some
breathing techniques are associated with an increase in
heart rate and blood pressure, while some are related to
reduction of these (54).
Raja yoga: It involves a comprehensive program involving eight stages of yoga practice collectively to refine
human behaviour and personality. It is reported that
there is a parasympathetic predominance in those who
practice Raja yoga (55).

Role of Various yogic practices in
hypertension, arrhythmia, and CAD

While practicing Yoga, the practitioner breathes consciously
and deeply, synchronizing with the body movements. It helps
in controlling blood pressure, reduces stress and anxiety.
Yoga in patients with arterial hypertension was found to be
effective and safe. So, Yoga can be recommended as a complement to medication for the reduction of blood pressure.
Several yogic practices (Vyaghraasana, Virbhadrasana, Paschimottanasana, Setubandhsarvangasana, Suptaparivartanasana, Mountain flow, and Half sun salutation), some breathing
practices (Nadisodhan, Anulom-Vilom, and Ujjayi), and a few
deep-relaxation techniques are beneficial in lowering hypertension. Shavasana also has been found effective in hypertension (56). Yogic interventions such as Nadisodhan and Yoga
nidra are very effective in cardiac arrhythmia. Nadisodhan
directly stabilizes the fundamental rhythmic cycle of the cardiorespiratory system, while Yoga nidra acts centrally upon
the hypothalamus, influencing the influx of stressful stimuli on the heart by sympathetic nerves (57). Yogic practices
like Tadasana, Ardhmatsyendrasana, Bhujangasana, Dhanurasana, Uttanpadasana, Merudandasana, Setubandhasana,
Gomukhasana, and Shavasana, some breathing techniques
like Nadisodhan, Shitali, Sheetkari, and more, a few relaxation
techniques like DRT (Deep Relaxation Techniques), and Yoga
nidra are beneficial in improving the quality of life and also
enhancing cardiac health (58).
www.jimcr.com

Safety Aspects of Yoga
Irrespective of so many benefits, Yoga also has many adverse
events especially when an individual practices without proper
guidance, instruction and when extreme forms are practiced
without guidance. The most important part of Yogic practice
is choosing the right form and tailoring it to individual needs
and limitations, this can be recommended by experienced and
certified Yoga trainer. A Yoga trainer examines the patients
need, health history, medication history, and may collaborate
with patient’s clinician to design a specific Yogic protocol. In
coronary artery disease, Yoga practice should be suggested
according to the clinical profile of the patient. Intense yogic
practices, forward bending asanas and inverted postures
should not be practiced by cardiac patients. Despite many
limitations, most studies assessing the safety of Yoga have
demonstrated very low rates of adverse events (59). In 2015,
a meta-analysis of 94 randomized control trials concluded
that Yoga was not associated with a significant excess of intervention-related, non-serious, or serious adverse events, when
compared with usual care or exercise (60).

Conclusion

Yoga is an integral part of traditional Indian philosophy and
lifestyle. In context of Ancient Yogic literature, yogis or the
advanced Yoga practitioners lived a hundred years and Yoga
has much potential in providing better health and well-being.
Yet, in studies done on coronary patients, results are inconsistent. However, it is of significance to note that these studies were of small scale, with few subjects, and short duration
of Yoga intervention. Also, many studies were heterogeneous
and have used low-intensity Asana. To correct altered cellular milieu, one needs to practice Yoga for a longer duration
and with higher intensity. Hence to explore the full benefits of
Yoga in real clinical practice, studies with Yoga practice for a
longer duration in a larger sample size are warranted.
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