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Abstract - Yoga, an integrative discipline combining physical postures (Asana), regulated breathing (Pranayama), and 
meditation (Dhyana), has increasingly been examined through biomedical research frameworks. This paper critically evaluates the 
therapeutic potential of structured yogic practices in managing chronic pain and associated lifestyle disorders such as 
hypertension, type 2 diabetes mellitus, and obesity. Evidence from interventional and observational studies suggests that controlled 
breathing and postural regulation influence autonomic balance, neuroendocrine modulation, and metabolic stability. Mechanistic 
explanations include improved vagal tone, enhanced respiratory efficiency, and modulation of the hypothalamic–pituitary–adrenal 
(HPA) axis. The integration of yoga with conventional medical care may provide a low-cost, accessible, and non-pharmacological 
adjunct for preventive and rehabilitative healthcare. This paper synthesizes current findings and discusses neurophysiological 
mechanisms supporting clinical application. 
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1. INTRODUCTION 

The growing global burden of chronic pain and lifestyle-related disorders has prompted interest in complementary 
therapeutic strategies. Yoga, originating from classical Indian traditions, is increasingly evaluated within scientific paradigms 
as a mind–body intervention capable of influencing physiological and psychological processes. 
Modern research indicates that breathing patterns, posture, and attentional control significantly affect autonomic nervous 
system regulation. Unlike pharmacological interventions that primarily target symptoms, yogic practices appear to influence 
systemic regulatory mechanisms, including stress response pathways, cardiovascular control, and metabolic function. 
This paper examines the clinical and neurophysiological basis of Asana, Pranayama, and Dhyana in managing pain and 
comorbid conditions. It further evaluates how these practices may complement contemporary healthcare models. 

1.1 Role of Pranayama in Pain Management 
 
Pain perception is influenced not only by tissue injury but also by stress, emotional state, and autonomic imbalance. Controlled 
breathing techniques may reduce sympathetic dominance while enhancing parasympathetic activity, thereby altering pain 
sensitivity. 
Studies investigating primary dysmenorrhea have reported reductions in pain intensity following structured yoga programs 
combining postural sequences and alternate nostril breathing. Proposed mechanisms include: 

 Improved pelvic circulation 
 Reduced stress hormone secretion 
 Regulation of prostaglandin activity 
 Stabilization of the HPA axis 

Similarly, in chronic back pain, slow diaphragmatic breathing and specific pranayama techniques have been associated with 
improved muscular relaxation and better spinal alignment. Increased oxygen delivery and reduced muscle guarding may 
contribute to decreased recurrence of discomfort. 
Importantly, yoga-based pain management avoids adverse pharmacological effects, making it suitable for long-term practice. 
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1.2 Impact on Comorbid Conditions and Stress Regulation 

Lifestyle disorders such as hypertension, obesity and type 2 diabetes are closely associated with chronic stress and autonomic 
imbalance. Structured pranayama practice has demonstrated significant improvement in physiological parameters including 
systolic blood pressure, diastolic blood pressure, pulse rate and respiratory rate among hypertensive individuals. Regular yogic 
intervention also contributes to reduction in Body Mass Index and improvement in lipid profiles, thereby lowering 
cardiovascular risk factors. 
In type 2 diabetes mellitus, yogasanas stimulate abdominal organs including the pancreas and liver, improving insulin 
sensitivity and metabolic regulation. Pranayama reduces stress induced glucagon secretion and enhances autonomic balance, 
contributing to better glycaemic control. Scientific explanations attribute these outcomes to improved respiratory efficiency, 
enhanced oxygen delivery at the cellular level and stimulation of the vagus nerve, which promotes parasympathetic dominance. 
The combined practice of Asana, Pranayama and Dhyana therefore addresses both physiological and psychological dimensions 
of chronic disease, making it a valuable complementary therapeutic approach. 
 

2. Neurophysiological Mechanisms and Clinical Integration 

Pranayama exerts its therapeutic influence primarily through modulation of the Autonomic Nervous System. Slow and controlled 
breathing enhances parasympathetic activation while reducing sympathetic overactivity, thereby promoting cardiovascular 
stability and stress reduction. Increased vagal stimulation leads to reduction in heart rate, blood pressure and respiratory rate, 
indicating improved autonomic balance. 
Neurophysiological research suggests that conscious nasal breathing generates synchronized neural oscillations in brain regions 
such as the amygdala and hippocampus. This synchronization improves emotional regulation and cognitive clarity through 
enhanced interaction between the limbic system and the prefrontal cortex. Improved heart rate variability observed in 
pranayama practitioners further reflects adaptive autonomic flexibility and resilience to stress. 
Scientific explanations attribute these benefits to improved respiratory efficiency, enhanced alveolar ventilation and 
optimal oxygen delivery at the cellular level. Reduced stress hormone secretion and better hypothalamic pituitary adrenal axis 
regulation contribute to decreased pain perception and improved metabolic control. 
Clinical integration of pranayama with conventional therapies offers a non-pharmacological and cost effective complementary 
approach in managing chronic pain, hypertension, diabetes and stress related disorders. The practice requires minimal 
infrastructure, has no reported adverse effects and can be implemented in home based and rehabilitation settings. Long 
term adherence may support sustained neurophysiological adaptation and holistic health improvement. 

Table -1: Summary of Clinical Effects of Asana and Pranayama 
 

Research Summary Table 

Health Condition Yogic Intervention 
Duration Key Outcomes 

Primary Dysmenorrhea Yogasanas + 

Anuloma Viloma 

4 weeks Reduced pain severity, improved 

hormonal regulation 

Back Pain 
Ujjayi, Nadi 

Shodhana, 

Bhramari 

Regular 

practice 

Improved oxygenation, muscle 

relaxation, better posture 

Hypertension 
Anuloma Viloma, 

Kapalbhati 
7 days 

structured 
practice 

Reduced systolic and diastolic blood 

pressure 

Type 2 Diabetes 
Asana + 

Pranayama 
Continuous 

practice 

Improved glycaemic control and lipid 

profile 
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Obesity 
Regular Yoga 

Practice 
Long-term 

Reduced Body Mass Index and waist-hip 

ratio 

Regular practice of Asana, Pranayama and Dhyana provides measurable improvements in physiological parameters and 
emotional stability. The combined effect of improved oxygenation, autonomic balance and hormonal regulation supports its 
integration into preventive healthcare programs. Evidence based adoption of structured breathing techniques can strengthen 
rehabilitation models and enhance patient outcomes in both acute and chronic conditions. 

 

Chart -1: Effect of Pranayama on Blood Pressure 
 
The chart may represent reductions in systolic blood pressure, diastolic blood pressure, pulse rate and respiratory rate before 
and after structured pranayama intervention, demonstrating measurable improvement in autonomic balance and cardiovascular 
stability. 

3. CONCLUSIONS 
 
Healing through Yoga integrating Asana, Pranayama and Dhyana demonstrates significant therapeutic potential in 
managing pain, stress and lifestyle related comorbid conditions. Clinical evidence from interventional studies shows that 
combined yogasanas and structured pranayama practices effectively reduce pain severity in primary dysmenorrhea 
through hormonal regulation and improved circulation. In back pain management, breathing techniques enhance 
oxygenation, muscular relaxation and postural stability. 
Studies on hypertension indicate statistically significant reductions in systolic and diastolic blood pressure, pulse rate and 
respiratory rate following regular pranayama practice. In type 2 diabetes, yoga contributes to improved glycaemic control, lipid 
profile regulation and autonomic balance. Reduction in Body Mass Index and cardiovascular risk factors further supports its 
role in preventive healthcare. 
Neurophysiological findings reveal enhanced parasympathetic activation, improved heart rate variability and better limbic 
prefrontal interaction, explaining improvements in stress resilience and emotional regulation. Scientific explanations attribute 
these outcomes to vagal stimulation, improved respiratory efficiency and optimized cellular oxygenation. 
The integration of yogic practices with conventional medical therapies provides a cost effective, accessible and non 
pharmacological complementary healthcare model. Long term adherence to structured breathing techniques may contribute to 
sustained physiological adaptation and holistic well-being. Future longitudinal and mechanistic research can further strengthen 
evidence based clinical application of pranayama in modern healthcare systems. 
 
 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 13 Issue: 03 | Mar 2026              www.irjet.net                                                                         p-ISSN: 2395-0072 

National Conference on “PRANAYAMA BHARAT-2026” 

Organized by: Scientific Pranayama Foundation Trust® Mysuru, in collaboration with ATME College of 

Engineering, Mysuru. 

  

© 2026, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 192 

ACKNOWLEDGEMENT 

The author expresses sincere gratitude to Dr. Devaki Madhav for valuable guidance, academic support and mentorship 
throughout the research work. The author also acknowledges the contributions of the referenced research studies and 
scientific literature that provided evidence supporting the therapeutic role of Asana, Pranayama and Dhyana in holistic 
healthcare. 

REFERENCES 

[1] “Effects of Yogasanas Along with Pranayama on Pain and Severity in Primary Dysmenorrhea in Adult Young Females: 
Interventional Study,” Nanded Physiotherapy College and Research Centre, 2025. 
[2] “Role of Pranayama in the Treatment of Back Pain,” International Journal of Creative Research Thoughts (IJCRT), 2021. 
[3] S. Kumar, “A Study on Effect of Yoga and Various Asanas on Obesity, Hypertension and Dyslipidemia,” Journal of Clinical and 
Diagnostic Research, 2019. 
[4] “A Study to Evaluate the Effect of Pranayama on the Physiological Parameters among Hypertension Patients,” International 
Journal of Research and Innovation (IJRTI), 2020. 
[5] “Analytical Review of Yoga and Pranayama in Diabetes Mellitus,” Review Article, 2022. 
[6] “The Effects of Bhramari Pranayama on Stress Reduction, Cognitive Function and Sleep Quality,” Research Review 
Article, 2023. 
[7] “Review Article on Effect of Pranayama on Stress,” International Journal of Creative Research Thoughts, 2021. 
[8] “Pranayamas and Their Neurophysiological Effects,” Neurophysiology Review Paper, 2022. 
[9] “Effect of Pranayama on Stress and Physiological Parameters among Senior Citizens,” IJCRT2211055, 2022. 
[10] “A Comprehensive Review on the Therapeutic Impact of Pranayama Practices on Physical and Mental Health,” Review 
Article, 2023. 
[11] Scientific Pranayama, “Scientific Approach to Pranayama and Holistic Health,” Available: https://scientificpranayama.co.in 
 

BIOGRAPHIES 
 

 
 
 
Suma Prakash is a research scholar with academic interest in holistic healthcare and integrative 
therapeutic approaches. Her work focuses on the scientific understanding of yoga, pranayama and stress 
regulation in managing pain and lifestyle disorders. She has actively explored evidence based applications 
of yogic practices in preventive and rehabilitative health models. Her research emphasizes the integration 
of traditional wisdom with modern physiological and neurobiological perspectives. 

https://scientificpranayama.co.in/?utm_source=chatgpt.com

