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ABSTRACT

Background: Yoga is an ancient mind-body discipline increasingly supported by modern physiological research. Evidence
suggests significant effects on autonomic balance, cardiovascular regulation, respiratory efficiency, and neuroendocrine
stress pathways. Methods: A narrative review of peer-reviewed literature was conducted focusing on clinical and experi-
mental studies evaluating physiological parameters influenced by yoga practices, including asanas, pranayama, and medita-
tion. Results: Yoga practice is associated with enhanced parasympathetic activity, improved heart rate variability, reduced
blood pressure, improved pulmonary function, and decreased stress biomarkers including cortisol. Neurotransmitter mod-
ulation such as increased GABA activity has also been reported. Conclusion: Yoga exerts measurable systemic physiological
effects primarily through autonomic modulation and neuroendocrine regulation. It represents a safe and cost-effective ad-

junct in preventive and lifestyle medicine.
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INTRODUCTION

Yoga integrates physical postures (asanas), breath-
ing regulation (pranayama), and meditation
(dhyana). While historically rooted in spiritual tradi-
tions, contemporary research has increasingly exam-
ined its physiological basis. Lifestyle disorders such
as hypertension, diabetes, and stress-related illness-
es are closely linked to autonomic imbalance and
chronic sympathetic activation. Yoga appears to
counteract these mechanisms through measurable
neurocardiac and endocrine modulation (1,2).

MATERIALS & METHODS

A narrative literature review was conducted using pub-
lished studies evaluating physiological outcomes of yoga
practice. Emphasis was placed on studies assessing auto-
nomic nervous system activity, cardiovascular function,
pulmonary parameters, and stress biomarkers. Both ex-
perimental and clinical trials were considered.

RESULTS

Autonomic Nervous System Modulation Multiple studies
demonstrate increased parasympathetic tone following
yoga practice, as evidenced by improved heart rate varia-
bility (HRV) indices (3). Slow pranayamic breathing en-
hances vagal afferent stimulation and improves barorecep-
tor sensitivity, leading to reduced resting heart rate and
improved autonomic balance (4).

Cardiovascular Effects

Yoga interventions have demonstrated significant reduc-
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tions in systolic and diastolic blood pressure in hyperten-
sive individuals (5). Improvements in endothelial function
and decreased peripheral vascular resistance have also
been observed (6). These cardiovascular benefits may be
mediated by enhanced nitric oxide release and reduced
sympathetic discharge.

Respiratory Adaptations

Pranayama has been shown to increase vital capacity,
forced expiratory volume, and respiratory muscle strength
(7). Slow controlled breathing optimizes alveolar ventila-
tion and improves oxygen diffusion efficiency.
Neuroendocrine Regulation

Yoga reduces hypothalamic-pituitary-adrenal (HPA) axis
hyperactivity, resulting in decreased serum cortisol levels
(8). Increased gamma-aminobutyric acid (GABA) levels
following yoga practice correlate with reduced anxiety and
improved mood (9).

DISCUSSION

The physiological effects of yoga can be understood pri-
marily through its influence on autonomic regulation.
Chronic sympathetic overactivity is a central mechanism
underlying hypertension, metabolic syndrome, anxiety
disorders, and cardiovascular disease. Yoga appears to
restore sympathovagal balance by enhancing vagal tone
and reducing catecholaminergic drive.

The improvement in heart rate variability observed in
yoga practitioners is particularly significant, as HRV is a
well-established predictor of cardiovascular morbidity and
mortality. Increased vagal modulation suggests improved
cardiac adaptability and reduced arrhythmic risk. These
findings align with the polyvagal theory, which emphasiz-
es the role of vagal pathways in emotional and physiologi-
cal regulation.

From a cardiovascular perspective, blood pressure reduc-
tion associated with yoga is clinically meaningful. Even
modest reductions in systolic blood pressure (5-10
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mmHg) are known to significantly decrease the risk of
stroke and coronary artery disease. The potential mecha-
nisms include decreased peripheral resistance, improved
endothelial nitric oxide bioavailability, and attenuation of
stress-induced vasoconstriction.
Respiratory adaptations further contribute to systemic
benefits. Slow breathing increases tidal volume while re-
ducing respiratory rate, improving ventilation-perfusion
matching and enhancing oxygen delivery. Stimulation of
pulmonary stretch receptors during pranayama may acti-
vate inhibitory reflexes that reduce sympathetic output.
Neuroendocrine modulation represents another critical
pathway. Chronic activation of the HPA axis leads to sus-
tained cortisol elevation, contributing to insulin resistance,
visceral adiposity, immune suppression, and mood disor-
ders. Yoga-induced reductions in cortisol and increases in
GABA activity provide a plausible biological explanation
for improved psychological well-being and metabolic pa-
rameters.
Importantly, yoga integrates physical activity, breath regu-
lation, and mindfulness simultaneously. Unlike isolated
aerobic exercise, yoga combines somatic relaxation with
cognitive focus, potentially amplifying parasympathetic
engagement. This multidimensional mechanism may ex-
plain why yoga demonstrates benefits even in populations
unable to perform high-intensity exercise.
However, heterogeneity in study design, duration of inter-
vention, and yoga styles limits direct comparison across
trials. Larger randomized controlled trials with standard-
ized protocols are required to establish dose-response
relationships and long-term outcomes.
Clinical Implications
Given its safety profile and minimal cost, yoga may serve
as an adjunct intervention in:
Hypertension
Type 2 diabetes mellitus
Anxiety and stress-related disorders
Coronary artery disease
Metabolic syndrome
Integration into lifestyle modification programs may en-
hance long-term adherence and improve autonomic stabil-
ity.
CONCLUSION
Yoga exerts significant physiological effects through auto-
nomic modulation, cardiovascular optimization, respirato-
ry enhancement, and neuroendocrine regulation. The res-
toration of sympathovagal balance appears central to its
therapeutic potential. As a non-pharmacological interven-
tion, yoga represents a promising tool in preventive and
integrative medicine. Further well-designed randomized
controlled trials are warranted.
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