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ABSTRACT

Cardiovascular disease remains a major global cause of morbidity and mortality, driven substantially by
modifiable behavioural, metabolic, haemodynamic, and psychosocial determinants. Yoga is increasingly
investigated as an adjunctive strategy for cardiovascular prevention and rehabilitation; however, contemporary
evidence has largely evaluated yoga as a composite mind—body or lifestyle intervention, with limited integration
of its classical philosophical framework. This narrative review examines the relationship between the Patafjala
Yoga framework and contemporary cardiovascular science, with particular consideration of Yama, Niyama, citta-
vrtti, citta-viksepa, klesa, Asana, Pranayama, Pratyahara, Dharana, Dhyana, and their potential cardiovascular
correlates. Evidence from randomized controlled trials, systematic reviews, meta-analyses, physiological studies,
and classical Sanskrit sources was synthesized across major biomedical and multidisciplinary databases.
Contemporary findings indicate that structured yoga practice is associated with favourable effects on blood
pressure, selected metabolic risk factors, heart rate variability, autonomic regulation, baroreflex sensitivity,
endothelial function, exercise capacity, and quality of life, with emerging evidence in coronary artery disease,
myocardial infarction, and heart failure. The classical framework provides a multidimensional model in which
behavioural regulation, physical practice, respiratory modulation, and attentional processes may converge through
interacting behavioural, psychophysiological, autonomic, vascular, and metabolic pathways. Nevertheless,
substantial heterogeneity in yoga protocols, treatment dose, populations, outcome assessment, and methodological
quality limits direct comparison and causal inference. Importantly, classical constructs should not be equated a
priori with specific biomedical entities; their physiological interpretation requires empirical validation. Integrating
Patafijala Yoga with contemporary cardiovascular research therefore offers a scientifically testable
interdisciplinary framework for investigating how a classical system of self-regulation may contribute to
multidimensional cardiovascular health and rehabilitation.
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INTRODUCTION

Cardiovascular diseases (CVDs) remain the leading cause of death globally, accounting for an estimated 19.8
million deaths in 2022 and approximately 32% of all deaths worldwide. The majority of these deaths are
attributable to heart attack and stroke, while more than three-quarters occur in low- and middle-income countries.

[1] The cardiovascular burden is strongly influenced by modifiable behavioural and metabolic risk factors,
including physical inactivity, unhealthy diet, tobacco use, obesity, hypertension, dyslipidaemia, and impaired
glucose regulation. [1,2] Physical inactivity is of particular concern, with approximately 1.8 billion adults
worldwide not meeting recommended levels of physical activity in 2022. [3] Consequently, contemporary
cardiovascular prevention emphasizes sustained lifestyle modification, regular physical activity, healthy dietary
practices, weight management, control of blood pressure and metabolic risk factors, and attention to psychosocial
health. [4]

Psychological and behavioural factors are increasingly recognized as integral to cardiovascular health. The
American Heart Association has highlighted associations between psychological health, well-being, and
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cardiovascular health, suggesting that psychological states may influence cardiovascular risk through behavioural
and biological pathways. [5] Within this context, mind—body approaches such as meditation, controlled breathing,
and yoga have received increasing scientific attention as potential adjunctive strategies for cardiovascular risk
reduction and health promotion. Contemporary evidence indicates that yoga may beneficially influence several
cardiovascular risk factors, including blood pressure, body mass index, glycaemic measures, and lipid parameters,
although the magnitude and consistency of these effects vary across populations and intervention protocols. [6]
Importantly, yoga should not be viewed solely as a form of physical exercise. The classical framework of Patafijala
Yoga presents yoga as a multidimensional discipline extending beyond bodily postures. In Yoga Siitra 1.2, yoga
is defined as “yogas citta-vrtti-nirodhah, ” emphasizing regulation of the fluctuations of citta. The text further
describes abhydsa and vairagya as important means for this regulation and subsequently presents the eight-limbed
framework of Yama, Niyama, Asana, Pranayama, Pratyahara, Dharand, Dhyana, and Samadhi. [7] Thus, the
Patafijala framework encompasses ethical conduct, behavioural discipline, physical practice, regulation of
breathing, sensory regulation, concentration, and meditation rather than physical postures alone. [7]

This broader conceptualization is particularly relevant to cardiovascular science, where autonomic regulation,
vascular function, metabolic health, physical activity, and psychological stress are recognized as interconnected
determinants of cardiovascular health. Contemporary research has investigated yoga in relation to heart rate
variability, autonomic function, blood pressure, endothelial function, arterial stiffness, and cardiometabolic risk,
while proposed mechanisms include autonomic modulation, improved vascular function, and modulation of
oxidative and stress-related pathways. [6,8,9]

Therefore, an integrated examination of classical yogic principles and contemporary cardiovascular evidence may
provide a more comprehensive framework for understanding the potential relevance of yoga to cardiovascular
health. Such integration should remain critically grounded: classical concepts should not be assumed to be direct
equivalents of modern biomedical constructs unless supported by empirical evidence. The present narrative review
accordingly examines the classical principles of Patafijala Yoga alongside contemporary scientific evidence
concerning cardiovascular physiology and health, with particular attention to autonomic regulation, blood
pressure, vascular function, cardiometabolic risk, and cardiac function.

METHODOLOGY

The present study was designed as a narrative review to integrate classical concepts of Patafijala Yoga with
contemporary scientific evidence related to cardiovascular health. Relevant literature was identified through
PubMed, Scopus, Web of Science, Google Scholar, and the Cochrane Library. Additional literature relevant to
Indian systems of knowledge and classical Yoga was identified through appropriate traditional-medicine and
academic sources. For the classical component, primary Sanskrit sources of the Patarijala Yoga Sitras together
with authoritative translations and established commentarial literature were considered to preserve the original
conceptual context.

The literature search combined terms related to Yoga, Patafijala Yoga, and cardiovascular health. Search terms
included “Yoga,” “Yoga therapy,” “asana,” “pranayama,” “meditation,” “Patanjali,” “Patafijala Yoga Sttras,”
“Yama,” “Niyama,” “Dharana,” “Dhyana,” “Samadhi,” and cardiovascular terms such as “blood pressure,”
“hypertension,” “heart rate variability,” “autonomic function,” “coronary artery disease,” “myocardial infarction,”
“heart failure,” and “ejection fraction.” Boolean methods were used to refine the search, along with additional
searches for specific yogic practices and cardiovascular outcomes.

Original studies, randomized controlled trials, observational and physiological studies, systematic reviews, meta-
analyses, and relevant narrative or mechanistic reviews were considered. Classical Sanskrit texts, authoritative
translations, and established commentaries were used for interpreting Pataiijala Yoga concepts. Preference was
given to human studies with clearly described interventions and relevant cardiovascular outcomes. The available
evidence was synthesized around classical yogic principles, individual Yoga practices, and their reported
cardiovascular effects, with particular focus on autonomic regulation, heart rate variability, blood pressure,
vascular function, cardiometabolic risk, and cardiac function. Classical concepts were interpreted alongside
contemporary scientific findings without assuming direct equivalence between traditional constructs and modern
biomedical mechanisms.

EENT3

Classical Foundations of Yoga in Pataiijala Yoga Sutras

Concept and Definition of Yoga

The classical foundation of this review is primarily derived from the Patafijala Yoga Sitras, which provide a
systematic philosophical and practical framework for Yoga. In contrast to the contemporary representation of
Yoga largely as a form of physical exercise, Patafijali places the regulation of mental activity at the centre of the
yogic discipline. The foundational statement, “yogas citta-vrtti-nirodhah” (Yoga Sutra 1.2), defines Yoga in
terms of the regulation or cessation of the modifications of cifta. [7,10] The commentarial tradition further
explains citta as the psychomental field involved in processes such as cognition and perception, while vr##i refers
to its various modifications or functional states and nirodha to their restraint or regulation. [7,10] Patafijali
subsequently identifies five forms of citta-vrtti—pramana, viparyaya, vikalpa, nidra, and smrti (Yoga Sutra 1.5—
1.6), thereby presenting mental regulation as a central component of yogic practice. [7,10]

Genetics and Molecular Research 25 (19s): 2026 2



This classical formulation is important when interpreting contemporary Yoga research because citta and vrtti
cannot be considered direct equivalents of modern constructs such as the brain, cognition, or autonomic nervous
system. Rather, they represent classical philosophical constructs that may provide a conceptual basis for
investigating psychological and psychophysiological processes through modern scientific methods. [12,14]
Abhyasa and Vairagya

Patafijali identifies abhyasa and vairagya as fundamental means for regulating the fluctuations of citfa. Yoga
Stitra 1.12 states, “abhyasa-vairagyabhyam tan-nirodhah,” describing the regulation of mental modifications
through sustained practice and non-attachment. [7,10] Abhydsa is further defined as the effort toward mental
stability and is said to become firmly established through prolonged, uninterrupted, and devoted practice (Yoga
Stitra 1.13—1.14). Vairagya represents progressive freedom from attachment toward objects of experience. [7,10]
The complementary relationship between these concepts has been examined in philosophical scholarship, where
abhyasa is interpreted as sustained practice and vairdgya as a process of dispassion or reduction of attachment,
together contributing to the stabilization of consciousness. [11] From a contemporary perspective, this framework
may offer a conceptual basis for discussing sustained engagement, self-regulation, and behavioural consistency
in Yoga practice. However, these classical concepts should not be directly equated with modern constructs such
as treatment adherence or behavioural compliance, as their philosophical scope is considerably broader. [11]
Klesa and Psychological Disturbance

The Patafijala system further explains sources of mental disturbance through the concept of klesa. Yoga Siitra 2.3
identifies five klesas: avidya, asmita, raga, dvesa, and abhinivesa. [7,10] Patafijali describes avidya as the
underlying field from which the other afflictions arise and subsequently explains asmita as misidentification, raga
as attachment, dvesa as aversion, and abhinivesa as an instinctive clinging to life (Yoga Stutra 2.4-2.9). [7,10]
Within the classical framework, these concepts represent patterns of cognition, identification, attachment,
aversion, and psychological reactivity. Contemporary interpretations of Patafijala Yoga have considered such
constructs within broader models of mental functioning and consciousness. [12,14] For cardiovascular research,
however, the klesas should not be regarded as direct equivalents of stress, anxiety, depression, or cardiovascular
risk. Their potential relevance is better considered at a conceptual level in relation to mental reactivity, emotional
regulation, and behavioural processes that may influence psychophysiological states.

The Astanga Framework of Pataiijala Yoga

The multidimensional nature of Patafijala Yoga is explicitly expressed in Yoga Satra 2.29, which identifies eight
components: Yama, Niyama, Asana, Pranayama, Pratyahara, Dharana, Dhyana, and Samadhi. [7,10] These
components encompass ethical discipline, personal observance, physical posture, regulation of breathing, sensory
withdrawal, concentration, meditation, and meditative absorption.

Yama and Niyama establish behavioural and personal disciplines, while Asana is described as “sthira-sukham
asanam” (Yoga Sitra 2.46), emphasizing steadiness and ease. [7,10] Pranayama is subsequently introduced as
the regulation of inhalation and exhalation (Yoga Siitra 2.49-2.53), providing a transition from physical stability
toward regulation of breathing. [7,10]

The final four limbs—Pratyahara, Dharana, Dhyana, and Samadhi—represent progressively internal dimensions
of yogic practice. Pratyahara involves withdrawal of the senses from their objects (Yoga Sutra 2.54-2.55),
Dharana involves concentration on a particular locus (Yoga Siitra 3.1), and Dhyana describes the continued flow
of cognition toward that object (Yoga Sttra 3.2). Samadhi represents a further refinement of this process (Yoga
Stitra 3.3). [7,10] Contemporary experimental research has examined Dhdarana and Dhyana separately and
reported differences in autonomic, respiratory, electrophysiological, and attentional measures, although the
evidence remains limited and heterogeneous. [13]

Modern studies frequently investigate selected components, particularly Asana, Pranayama, and meditation rather
than the complete eight-limbed system. [8,9] Recent research has also highlighted substantial variation in how
Yoga interventions are defined and operationalized, with many studies focusing primarily on physical, breathing,
and meditative components while giving comparatively less attention to Yama and Niyama. [15]

Taken together, the Patarijala Yoga Sitras present Yoga as an integrated discipline involving mental regulation,
behavioural discipline, physical practice, breath regulation, sensory control, concentration, and meditation.

Individual Yogic Components and Cardiovascular Relevance

Yama and Niyama

Within the Patafjala framework, Yama and Niyama constitute the behavioural and self-regulatory foundation of
yoga, encompassing ethical restraint, personal discipline, contentment, self-observation, and regulation of
conduct. Their potential relevance to cardiovascular health may be mediated through behavioural adherence,
psychological regulation, and stress-related psychophysiological processes rather than through direct
physiological effects. Contemporary theoretical models of yoga support interactions among cognitive, emotional,
behavioural, and autonomic regulation, but do not establish cardiovascular effects attributable specifically to
Yama or Niyama. [16] In a randomized trial, an ethics-oriented Astanga-yoga programme produced greater
reductions in BMI and hip circumference than general Yoga in adults with abdominal obesity, with additional
differences in quality-of-life measures; however, cardiovascular endpoints were not directly evaluated. [17] Thus,
current evidence for Yama and Niyama remains indirect, and their independent contribution to blood pressure,
autonomic function, vascular function, or cardiac performance requires component-specific investigation.
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Asana

Asana represents the postural component of Yoga. Although Patafijali characterizes Asana primarily through
stability and ease, contemporary research has predominantly examined it as a form of physical activity involving
postural loading, stretching, muscle contraction, and controlled movement. [18,19] Acute cardiovascular
responses vary according to posture and its physiological demands. In 22 healthy young adults, different Yoga
postures produced significant changes in heart rate and systolic and diastolic blood pressure, with the magnitude
and direction of response differing across postures. [19] Similarly, a study evaluating cardiovascular responses
during Hatha-yoga practice showed that the haemodynamic response differed by posture, indicating that Yoga
postures cannot be assumed to produce a uniform acute cardiovascular response. [18]

In 16 healthy women, a 90-minute Bikram Yoga session markedly increased heart rate and estimated myocardial
oxygen demand. At the same time, diastolic blood pressure generally declined, indicating significant acute
cardiovascular responses to exercise and heat. [20] Therefore, acute responses to 4Asana should be distinguished
from the potential chronic adaptations associated with regular practice.

Longer-term interventions provide evidence for possible improvements in cardiovascular risk factors.
Randomized trials among individuals with elevated blood pressure have reported reductions in blood pressure
following Iyengar or structured Yoga programmes. [21,22] A multicentre randomized trial involving 121
hypertensive participants reported significant between-group reductions of 7.66 mmhg in systolic and 3.86 mmhg
in diastolic blood pressure after a three-month health-worker-led Yoga intervention. [22] Yoga has also been
investigated in relation to vascular function. In elderly individuals with increased pulse pressure, a 12-week Yoga
intervention produced greater improvements in arterial stiffness, blood pressure, endothelial function, and selected
autonomic measures compared with brisk walking. [23] However, findings are not uniformly positive: a 12-week
Hatha-yoga intervention did not significantly improve brachial flow-mediated dilation or carotid arterial
compliance, despite reductions in total cholesterol and hbalc. [24] These findings indicate that cardiovascular
effects of Asana may depend on the specific protocol, intensity, duration, population, and comparator.
Prapayama

Prandayama is described in the Patafijala Yoga Sitras in relation to the regulation of breathing. Contemporary
research indicates that controlled breathing can influence cardiovascular autonomic regulation through
respiratory—cardiac interactions. In a crossover trial involving healthy adults, different components of pranayama
produced significant increases in RMSSD, a time-domain measure of heart rate variability, indicating acute
modulation of cardiac autonomic activity. [25] In patients with primary hypertension, three months of Sheetali
pranayama produced significant reductions in blood pressure together with improvements in time- and frequency-
domain HRV parameters suggestive of greater parasympathetic influence. [26]

Slow breathing has also been linked to baroreflex regulation. In patients with essential hypertension, breathing at
approximately six breaths per minute reduced systolic and diastolic blood pressure and significantly increased
baroreflex sensitivity. [27] Among yoga practitioners, slow breathing has similarly been associated with greater
parasympathetic activity and baroreflex sensitivity together with lower systolic blood-pressure variability
compared with yoga-naive participants. [28] Evidence for specific breathing techniques is also emerging: a meta-
analysis of randomized controlled trials found significant reductions in systolic and diastolic blood pressure with
alternate-nostril breathing, although substantial statistical heterogeneity was reported. [29] A randomized
controlled trial involving 520 healthy adolescents practicing Bhramari pranayama for six months demonstrated
significant improvement in time-domain HRV parameters toward a parasympathetic pattern. [30] a systematic
review and meta-analysis of seven randomized trials involving 683 participants with hypertension reported
significant reductions in heart rate and systolic blood pressure following pranayama, while effects on diastolic
blood pressure and HRV were less consistent. [31]

Overall, the available evidence suggests that, among the classical components of Yoga, Asana and, in particular,
Pranayama have a more substantial contemporary cardiovascular evidence base. Nevertheless, heterogeneity in
techniques, breathing frequency, intervention dose, duration, participant characteristics, and outcome assessment
limits direct comparison across studies. [18,25,29,31]

Pratyahara, Dharana and Dhyana

The latter limbs of Patafijala Yoga progressively shift the emphasis from external practices toward regulation of
sensory activity, attention, and consciousness. Pratyahara is described as the withdrawal of the senses from their
respective objects (Yoga Sitra 2.54-2.55), while Dharana refers to fixing the mind on a particular locus (3.1) and
Dhyana to the uninterrupted flow of attention toward that object (3.2). [10] From a contemporary
psychophysiological perspective, these practices may be relevant to the regulation of attention, mental arousal,
and autonomic activity. In a controlled physiological study involving 30 healthy participants, Dhdrana and
Dhyana were associated with distinct changes in autonomic and respiratory variables; during Dhyana, heart rate
and respiratory rate decreased, while high-frequency HRV and other indices associated with parasympathetic
activity increased. [32] These findings provide preliminary physiological support for the possibility that specific
meditative states described within the Yoga tradition can be accompanied by measurable autonomic changes.
However, the available evidence remains limited by small samples, differences in meditation techniques, and
variability in experimental designs. Contemporary evidence from meditation research also suggests possible
reductions in psychological stress and blood pressure, although cardiovascular effects remain heterogeneous and
the certainty of evidence varies across outcomes. [33]
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Samadhi

Samadhi represents the most internally refined limb of Patafijala Yoga and is described in Yoga Siitra 3.3 as a
state in which the object of meditation becomes predominant in consciousness. [10] Because Samdadhi is a classical
experiential and philosophical construct rather than a standardized biomedical intervention, it should not be
directly equated with a specific cardiovascular or neurological biomarker. Nevertheless, preliminary
contemporary research has attempted to characterize its physiological correlates. A recent electrophysiological
investigation of an experienced yogi during approximately 30 minutes of Samaadhi reported marked reductions
in respiratory amplitude together with distinctive cardiac, muscular, and EEG patterns. The investigators
emphasized that these observations represent preliminary electrophysiological evidence and require replication
using contemporary technologies and larger samples. [34] Therefore, within the context of cardiovascular science,
Samadhi should presently be interpreted primarily as a classical concept with emerging physiological observations
rather than as an established cardiovascular state or therapeutic intervention.

Contemporary scientific evidence on yoga and cardiovascular health

Contemporary evidence indicates that yoga favorably influences several established cardiovascular risk and
functional parameters. In a meta-analysis of 64 randomized controlled trials (RCTs; n=16,797), yoga significantly
reduced systolic blood pressure (—4.56 mmHg), diastolic blood pressure (—3.39 mmHg), BMI, HbAlc, LDL
cholesterol, and other lipid parameters [6]. A subsequent systematic review and meta-analysis of 30 RCTs in
individuals with prehypertension or hypertension similarly demonstrated reductions in systolic and diastolic blood
pressure [35]. Reductions in resting heart rate and changes in HRV have also been reported, supporting an effect
on cardiovascular autonomic regulation [36,37]. However, the direction and magnitude of HRV changes vary
across studies according to intervention characteristics, respiratory pattern, baseline autonomic status, and
methodological approach [38].

Vascular outcomes provide further evidence of cardiovascular effects. In a systematic review of 18 studies
including 1,043 participants, yoga improved endothelial function in 12 studies; a meta-analysis of controlled trials
demonstrated a significant improvement in brachial flow-mediated dilatation (FMD). [40] Evidence for arterial
stiffness is less consistent: a systematic review reported beneficial effects in some interventions, whereas other
controlled studies found no significant change in pulse-wave velocity or arterial compliance. [41,42] In patients
following myocardial infarction, a 12-week Yoga-based cardiac rehabilitation intervention also improved blood-
pressure variability and baroreflex sensitivity compared with enhanced standard care, providing evidence of
effects on short-term cardiovascular regulatory mechanisms. [39]

Metabolic outcomes are broadly concordant with these findings. Meta-analyses have demonstrated reductions in
BMI and hbalc and favourable changes in total cholesterol, LDL cholesterol, triglycerides, and HDL cholesterol.
[6,43,44] In established coronary heart disease, a meta-analysis of seven rcts involving 4,671 participants reported
improvements in health-related quality of life, blood pressure, BMI, triglycerides, and HDL cholesterol, whereas
effects on major cardiovascular events remained inconclusive. [45] Evidence in myocardial infarction is
comparatively limited in this section because disease-specific Yoga-based rehabilitation has been addressed
separately; the large Yoga-care trial nevertheless demonstrated improved self-rated health and functional recovery
following acute MI. [46]

Heart-failure evidence remains smaller but clinically relevant. A systematic review of six randomized trials
involving 296 patients reported improvements in selected functional and patient-reported outcomes. [47] A meta-
analysis of 11 RCTs involving 552 participants found significant improvements in peak VO, exercise capacity,
quality of life, 6-minute walk performance, and NT-proBNP, but not in pooled LVEF. [48] Individual randomized
studies have nevertheless reported improvements in LVEF, NT-proBNP, myocardial performance, and quality of
life following yoga added to standard medical therapy. [49,50] Overall, current evidence supports favourable
effects of yoga on blood pressure, autonomic regulation, endothelial function, selected metabolic risk factors,
exercise capacity, and patient-reported outcomes, while evidence for arterial stiffness, ventricular function, and
hard cardiovascular outcomes remains heterogeneous or insufficient. [51]

Classical yogic constructs and contemporary cardiovascular correlates

The Patafijala framework describes yoga as a progressive process involving behavioural discipline, postural
practice, respiratory regulation, and attentional control. Yama and Niyama may be conceptually related to
behavioural self-regulation and psychological adaptation; however, direct empirical evidence linking these
individual constructs to cardiovascular outcomes remains limited. [16,17] Accordingly, their proposed relevance
to cardiovascular health should be considered a conceptual association rather than an established causal pathway.
Asana has more readily measurable physiological correlates, including changes in heart rate, blood pressure,
vascular function, and physical fitness. [18-24] Pranayama provides a more direct physiological interface through
controlled respiratory modulation, with reported effects on HRV, baroreflex sensitivity, heart rate, and blood
pressure. [25-31] Nevertheless, these findings are derived from heterogeneous interventions and populations, and
the observed changes cannot be attributed to a single yogic component without component-specific trials.
Dhyana has been associated with alterations in autonomic and respiratory variables, including reductions in heart
and respiratory rates and changes in parasympathetic-associated HRV indices. [32,33] These findings support the
presence of measurable physiological correlates during meditation but do not establish that Dhyana directly
modifies cardiovascular disease pathways. Overall, the available literature permits a functional correlation
between selected yogic practices and cardiovascular physiological measures, but does not justify treating classical
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constructs such as self-regulation, Pranayama, or Dhyana as direct biomedical equivalents. Interpretation should
therefore remain proportional to the level of empirical evidence, with particular caution regarding mechanistic
inference and extrapolation from surrogate physiological outcomes to clinical cardiovascular endpoints.
Limitations and evidence gaps

The current evidence base is constrained by substantial heterogeneity in yoga interventions, including differences
in practice components, intensity, session duration, frequency, treatment dose, instructor expertise, and
comparator conditions. [15,44] Consequently, interventions labelled as “yoga” are not directly comparable,
limiting pooled inference and reproducibility. Several studies, particularly those evaluating HRV and autonomic
outcomes, have also been limited by small samples, short follow-up, incomplete intervention reporting, and
methodological variation. [37,38] Differences in outcome definitions and measurement protocols further
complicate interpretation, particularly for HRV indices, vascular measures, and echocardiographic parameters.
An additional limitation concerns translation between classical yogic constructs and contemporary biomedical
frameworks. Constructs such as prana, citta, and dhyana should not be equated a priori with specific physiological
systems or biomarkers; proposed relationships should remain empirically testable hypotheses rather than
established mechanisms. [10,14] As a narrative review, this synthesis is also subject to potential selection and
interpretive bias and does not provide a formal quantitative estimate of treatment effects.

Future cardiovascular trials should therefore employ adequately powered, multicentre designs with standardized
and reproducible yoga protocols, explicit reporting of individual Patafijala components, treatment dose, adherence,
and instructor characteristics. Integrated assessment of HRV, blood pressure, baroreflex sensitivity, endothelial
function, arterial stiffness, metabolic markers, echocardiographic indices, and quality of life, together with longer
follow-up and clinically relevant cardiovascular endpoints, would strengthen causal inference and facilitate
translation into evidence-based cardiovascular rehabilitation.

CONCLUSION

Patafijala Yoga represents a multidimensional framework in which ethical discipline, behavioural regulation,
physical practice, respiratory control, and meditative processes are integrated within a progressive model of self-
regulation. From a cardiovascular perspective, this framework provides a broader conceptual basis than exercise-
based interpretations of yoga alone. Yama and Niyama may contribute to behavioural and psychological
regulation, while Asana provides a physical stimulus capable of influencing haemodynamic and functional
adaptation. Pranayama introduces controlled respiratory modulation with measurable effects on autonomic
cardiovascular regulation, and Dhyana is associated with alterations in psychophysiological arousal and
autonomic indices. [10,16,18-33]

Contemporary evidence indicates that yoga is associated with favourable changes across several cardiovascular
domains, with the most consistent evidence observed for blood pressure and selected cardiometabolic risk factors.
Randomized and meta-analytic evidence demonstrates reductions in systolic and diastolic blood pressure, BMI,
glycaemic indices, and lipid parameters, while additional studies indicate potential improvements in HRV,
baroreflex sensitivity, endothelial function, and exercise capacity. [6,35,37-45] These findings suggest that yoga
may influence cardiovascular health through convergent behavioural, autonomic, vascular, and metabolic
pathways rather than through a single physiological mechanism. The observed effects are particularly relevant in
the context of cardiovascular prevention and rehabilitation, where modification of multiple risk determinants is
clinically important.

Evidence from established cardiovascular disease further supports the potential role of yoga as an adjunctive
intervention. In coronary heart disease, yoga-based interventions have demonstrated improvements in quality of
life and selected cardiovascular risk factors, while Yoga-CaRe after acute myocardial infarction improved self-
rated health and return to pre-infarct activities. [45,46] In heart failure, available trials suggest improvements in
exercise capacity, quality of life, and NT-proBNP, although evidence for improvement in LVEF remains
inconsistent. [47-51] Thus, current evidence supports the use of yoga primarily as a complementary component
of comprehensive cardiovascular risk management and rehabilitation rather than as a substitute for guideline-
directed medical or exercise-based care.

A central implication of this synthesis is that the cardiovascular relevance of yoga should be interpreted at both
classical and biomedical levels without conflating the two. Concepts such as citta, prana, Dhyana, or self-
regulation provide theoretically relevant constructs, but they should not be treated as direct equivalents of the
autonomic nervous system, vagal activity, or other specific biological mechanisms in the absence of empirical
validation. [10,14] Contemporary physiological findings may establish correlates of particular practices, but they
do not, by themselves, demonstrate the mechanisms proposed within classical yoga philosophy. Similarly,
improvements in surrogate outcomes such as HRV, blood pressure, FMD, or NT-proBNP should not be
extrapolated automatically to reductions in cardiovascular morbidity or mortality.

Overall, the literature supports a scientifically plausible and clinically relevant association between structured
yoga practice and multiple dimensions of cardiovascular health, particularly blood pressure regulation, autonomic
function, vascular health, metabolic risk, functional capacity, and quality of life. However, substantial
heterogeneity in intervention protocols, treatment dose, participant characteristics, outcome assessment, and
methodological quality limits direct comparison and definitive causal inference. Future investigations should
therefore move towards standardized, adequately powered, multicentre trials that explicitly define the yogic
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components delivered and evaluate integrated physiological and clinical outcomes, including HRV, blood
pressure, baroreflex sensitivity, endothelial function, arterial stiffness, metabolic biomarkers, echocardiographic
measures, quality of life, and long-term cardiovascular events. Such an approach may enable Patafjjala Yoga to
be evaluated not merely as a generic mind-body intervention, but as a theoretically coherent and empirically
testable multidimensional model within contemporary cardiovascular science.

REFERENCE

1. World Health Organization. Cardiovascular diseases (CVDs). Geneva: World Health Organization; 2025.

2. Roth GA, Mensah GA, Johnson CO, Addolorato G, Ammirati E, Baddour LM, et al. Global burden of
cardiovascular diseases and risk factors, 1990-2019: update from the GBD 2019 study. J Am Coll Cardiol.
2020;76(25):2982-3021. doi:10.1016/j.jacc.2020.11.010.

3. World Health Organization. Nearly 1.8 billion adults at risk of disease from not doing enough physical activity.
Geneva: World Health Organization; 2024.

4. Visseren FLJ, Mach F, Smulders YM, Carballo D, Koskinas KC, Béack M, et al. 2021 ESC Guidelines on
cardiovascular disease prevention in clinical practice. Eur Heart J. 2021;42(34):3227-3337.
doi:10.1093/eurheartj/chab484.

5. Levine GN, Cohen BE, Commodore-Mensah Y, Fleury J, Huffman JC, Khalid U, et al. Psychological health,
well-being, and the mind-heart-body connection: a scientific statement from the American Heart Association.
Circulation. 2021;143(10):e763-e783. doi:10.1161/CIR.0000000000000947.

6. Isath A, Kanwal A, Virk HUH, Bandyopadhyay D, Wang Z, Kumar A, et al. The effect of yoga on
cardiovascular disease risk factors: a meta-analysis. Curr Probl Cardiol. 2023;48(5):101593.
doi:10.1016/j.cpcardiol.2023.101593.

7. Bryant EF. The Yoga Sutras of Pataiijali: a new edition, translation, and commentary with insights from the
traditional commentators. New York: North Point Press; 2009.

8. Tyagi A, Cohen M. Yoga and heart rate variability: a comprehensive review of the literature. Int J Yoga.
2016;9(2):97-113. doi:10.4103/0973-6131.183712.

9. Murugesan P. Yoga and cardiovascular diseases: a mechanistic review. Int J Yoga. 2024;17(2):83-92.
doi:10.4103/ijoy.ijoy 55 24.

10. Patanjali. Yoga philosophy of Patafijali: containing his Yoga aphorisms with Vyasa's commentary in Sanskrit
and a translation with annotations including many suggestions for the practice of Yoga. Hariharananda Aranya S,
Mukerji PN, translators. Albany: State University of New York Press; 1983.

11. Raveh D. Rethinking Patafjala Yoga through the concepts of Abhyasa and Vairagya. J Indian Counc Philos
Res. 2015;32(3):319-333. doi:10.1007/s40961-015-0036-4.

12. Telles S, Singh N. Science of the mind: ancient yoga texts and modern studies. Psychiatr Clin North Am.
2013;36(1):93-108. doi:10.1016/j.psc.2013.01.010.

13. Telles S, Singh N, Gupta RK, Balkrishna A. A selective review of dharana and dhyana in healthy participants.
J Ayurveda Integr Med. 2016;7(4):255-260. doi:10.1016/j.jaim.2016.09.004.

14. Tripathi V, Bharadwaj P. Neuroscience of the yogic theory of consciousness. Neurosci Conscious.
2021;2021(2):niab030. doi:10.1093/nc/niab030.

15. Frazier MC, Remskar M, Harden SM, et al. How yoga interventions are operationalized and reported in the
context of mental health and wellbeing RCTs: a systematic review and qualitative synthesis. BMC Complement
Med Ther. 2026;26:55. doi:10.1186/s12906-025-05162-9.

16. Gard T, Noggle JJ, Park CL, Vago DR, Wilson A. Potential self-regulatory mechanisms of yoga for
psychological health. Front Hum Neurosci. 2014;8:770. doi:10.3389/fnhum.2014.00770.

17. Mewada A, Keswani J, Sharma H, Tewani GR, Nair PMK. Ashtanga Yoga ethics-based Yoga versus general
Yoga on anthropometric indices, Trigunas, and quality of life in abdominal obesity: a randomized control trial.
IntJ Yoga. 2022;15(2):130-136. doi:10.4103/ijoy.ijjoy 63 22.

18. Miles SC, Chou CC, Lin HF, Hunter SD, Dhindsa M, Nualnim N, Tanaka H. Arterial blood pressure and
cardiovascular responses to yoga practice. Altern Ther Health Med. 2013;19(1):38-45.

19. Bhavanani AB, Ramanathan M, Balaji R, Pushpa D. Comparative immediate effect of different yoga asanas
on heart rate and blood pressure in healthy young volunteers. Int J Yoga. 2014;7(2):89-95. doi:10.4103/0973-
6131.133870.

20. Hurtado MM, Valladares CM, Eblen-Zajjur A, Rodriguez-Fernandez M. Acute cardiovascular responses to a
session of Bikram Yoga: a pilot uncontrolled trial. J Altern Complement Med. 2019;25(4):398-405.
doi:10.1089/acm.2018.0261.

21. Cohen DL, Bloedon LT, Rothman RL, Farrar JT, Galantino ML, Volger S, et al. Iyengar Yoga versus enhanced
usual care on blood pressure in patients with prehypertension to stage I hypertension: a randomized controlled
trial. Evid Based Complement Alternat Med. 2011;2011:546428. doi:10.1093/ecam/nep130.

22. Dhungana RR, Pedisic Z, Joshi S, Khanal MK, Kalauni OP, Shakya A, et al. Effects of a health worker-led 3-
month yoga intervention on blood pressure of hypertensive patients: a randomised controlled multicentre trial in
the primary care setting. BMC Public Health. 2021;21:550. doi:10.1186/s12889-021-10528-y.

Genetics and Molecular Research 25 (19s): 2026 7



23. Patil SG, Aithala MR, Das KK. Effect of yoga on arterial stiffness in elderly subjects with increased pulse
pressure: a  randomized controlled study. Complement Ther Med. 2015;23(4):562-569.
doi:10.1016/j.ctim.2015.06.002.

24, Hunter SD, Tarumi T, Dhindsa MS, Nualnim N, Tanaka H. Hatha yoga and vascular function: results from
cross-sectional ~ and  interventional  studies. J Bodyw  Mov  Ther.  2013;17(3):322-327.
doi:10.1016/j.jbmt.2012.10.0009.

25. Sharpe RK, Lacombe A, Sadowski A, Phipps J, Heer R, Rajurkar S, et al. Investigating components of
pranayama for effects on heart rate variability. J Psychosom Res. 2021;148:110569.
doi:10.1016/j.jpsychores.2021.110569.

26. Thanalakshmi J, Maheshkumar K, Kannan R, Sundareswaran L, Venugopal V, Poonguzhali S. Effect of
Sheetali pranayama on cardiac autonomic function among patients with primary hypertension: a randomized
controlled trial. Complement Ther Clin Pract. 2020;39:101138. doi:10.1016/j.ctcp.2020.101138.

27.Joseph CN, Porta C, Casucci G, Casiraghi N, Maffeis M, Rossi M, Bernardi L. Slow breathing improves
arterial baroreflex sensitivity and decreases blood pressure in essential hypertension. Hypertension.
2005;46(4):714-718. doi:10.1161/01.HYP.0000179581.68566.7d.

28. Anasuya B, Deepak KK, Jaryal AK, Narang R. Effect of slow breathing on autonomic tone & baroreflex
sensitivity in yoga practitioners. Indian J Med Res. 2020;152(6):638-647. do0i:10.4103/ijmr.IJMR_559 19.
29.Nam TG, Jeong H, Kim KH, Jang I. Effectiveness of alternative nostril breathing on blood pressure: a
systematic review and meta-analysis of randomized controlled trials. Complement Med Res. 2024;31(5):449-460.
doi:10.1159/000539707.

30. Kuppusamy M, Kamaldeen D, Pitani R, Amaldas J, Shanmugam P, Nithya M, et al. Effects of yoga breathing
practice on heart rate variability in healthy adolescents: a randomized controlled trial. Integr Med Res.
2020;9(1):28-32. doi:10.1016/j.imr.2020.01.006.

31. Chidambaram Y, Saravana Kumar P, Gunasekar S, Kundoor LR, Kuppusamy M, Kasi M, et al. The effect of
yogic breathing (Pranayama) on heart rate and blood pressure in patients with hypertension: a systematic review
and meta-analysis. Indian Heart J. 2026;78(3):135-143. d0i:10.1016/j.1hj.2026.01.004.

32. Telles S, Raghavendra BR, Naveen KV, Manjunath NK, Kumar S, Subramanya P. Changes in autonomic
variables following two meditative states described in yoga texts. J Altern Complement Med. 2013;19(1):35-42.
doi:10.1089/acm.2011.0282.

33.Rees K, Takeda A, Court R, Kudrna L, Hartley L, Ernst E. Meditation for the primary and secondary
prevention of cardiovascular disease. Cochrane Database Syst Rev. 2024;2(2):CD013358.
doi:10.1002/14651858.CD013358.pub2.

34.Narayana Dutt D, Ganesh Rao GR, Ramaswamy CR, Rangaprakash D, Deshpande G, Pradhan N. Non-
invasive electrophysiological characterization of distinctive meditative states in a yogi during Samaadhi. Int J
Yoga. 2025;18(3):321-341. doi:10.4103/ijoy.ijjoy_160_24.

35. Geiger C, Cramer H, Anheyer D, Dobos G, Kohl-Heckl WK. A systematic review and meta-analysis of yoga
for arterial hypertension. PLoS One. 2025;20(5):€0323268. doi:10.1371/journal.pone.0323268.

36. Shinba T, Inoue T, Matsui T, Kimura KK, Itokawa M, Arai M. Changes in heart rate variability after yoga are
dependent on heart rate variability at baseline and during yoga: a study showing autonomic normalization effect
in yoga-naive and experienced subjects. Int J Yoga. 2020;13(2):160-167. doi:10.4103/ijoy.1JOY_39 19.
37.Posadzki P, Kuzdzal A, Lee MS, Ernst E. Yoga for heart rate variability: a systematic review and meta-analysis
of randomized clinical trials. Appl Psychophysiol Biofeedback. 2015;40(3):239-249. doi:10.1007/s10484-015-
9291-z.

38.Zou L, Sasaki JE, Wei GX, Huang T, Yeung AS, Neto OB, et al. Effects of mind-body exercises (Tai
Chi/Yoga) on heart rate variability parameters and perceived stress: a systematic review with meta-analysis of
randomized controlled trials. J Clin Med. 2018;7(11):404. doi:10.3390/jcm7110404.

39. Christa E, Srivastava P, Chandran DS, Jaryal AK, Yadav RK, Roy A, Deepak KK. Effect of yoga based cardiac
rehabilitation on blood pressure variability and baroreflex sensitivity: RCT in patients post MI. Appl
Psychophysiol Biofeedback. 2023;48(1):1-15. doi:10.1007/s10484-022-09561-3.

40. Patil SG, Khode V, Christa E, Desai RM, Chandrasekaran AM, Vadiraja HS, et al. Effect of yoga on
endothelial function: a systematic review and meta-analysis. J Integr Complement Med. 2024;30(3):233-249.
doi:10.1089/jicm.2023.0189.

41. Patil SG, Biradar MS, Khode V, Vadiraja HS, Patil NG, Raghavendra RM. Effectiveness of yoga on arterial
stiffness: a systematic review. Complement Ther Med. 2020;52:102484. doi:10.1016/j.ctim.2020.102484.
42.Kim S, Bemben MG, Bemben DA. Effects of an 8-month yoga intervention on arterial compliance and muscle
strength in premenopausal women. J Sports Sci Med. 2012;11(2):322-330.

43. Ghazvineh D, Daneshvar M, Basirat V, Daneshzad E. The effect of yoga on the lipid profile: a systematic
review and  meta-analysis of randomized clinical trials.  Front  Nutr.  2022;9:942702.
doi:10.3389/fnut.2022.942702.

44.Chu P, Gotink RA, Yeh GY, Goldie SJ, Hunink MGM. The effectiveness of yoga in modifying risk factors
for cardiovascular disease and metabolic syndrome: a systematic review and meta-analysis of randomized
controlled trials. Eur J Prev Cardiol. 2016;23(3):291-307. doi:10.1177/2047487314562741.

Genetics and Molecular Research 25 (19s): 2026 8



45.LiJ, Gao X, Hao X, Kantas D, Mohamed EA, Zheng X, et al. Yoga for secondary prevention of coronary heart
discase: a systematic review and meta-analysis. Complement Ther Med. 2021;57:102643.
doi:10.1016/j.ctim.2020.102643.

46. Prabhakaran D, Chandrasekaran AM, Singh K, Mohan B, Chattopadhyay K, Chadha DS, et al. Yoga-based
cardiac rehabilitation after acute myocardial infarction: a randomized trial. ] Am Coll Cardiol. 2020;75(13):1551-
1561. doi:10.1016/j.jacc.2020.01.050.

47. Achury-Saldafia D, Andrade-Fonseca D, Gallego-Ardila AD, Angarita A, Ayala-Gutiérrez J, Sanchez MA, et
al. Effects of yoga in the care of patients with heart failure: a systematic literature review. Holist Nurs Pract.
2025;39(3):125-136. doi:10.1097/HNP.0000000000000688.

48. Dutta A, Mooventhan A, Nivethitha L, et al. Yoga as adjunct therapy for chronic heart failure: a systematic
review and meta-analysis of randomized controlled trials. Avicenna J Med. 2023;13(3):151-162. doi:10.1055/s-
0043-1774738.

49. Jain AK, Subhash CM, Bhola SV, Kushal M, Ashwini M, Sawhney J. Effect of yoga lifestyle in patients with
heart failure: a randomized control trial. Int J Yoga. 2022;15(1):40-44. doi:10.4103/ijoy.ijjoy_183 21.

50. Krishna BH, Pal P, Pal GK, Balachander J, Jayasettiaseelon E, Sreekanth Y, et al. A randomized controlled
trial to study the effect of yoga therapy on cardiac function and N terminal pro BNP in heart failure. Integr Med
Insights. 2014;9:1-6. doi:10.4137/IM1.S13939.

51.Chauhan S, Chaurasia S, Tiwari M, Raghuvanshi N, Pandey M. Effect of yoga on inflammatory markers in
myocardial infarction and heart failure. Genet Mol Res. 2026 Sep 14.

Genetics and Molecular Research 25 (19s): 2026 9



