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Abstract

Diabetes mellitus is a long-term metabolic disease, which is a persistent hyperglycemia caused by the inability to
secrete insulin or insulin resistance or both. Although there has been an improvement in pharmacological therapy,
world wide prevalence of diabetes has been on the increase implying the need to have integrative and cost effective
adjunctive interventions. A promising approach to the complementary mode of diabetes management is scientific
pranayama, a systematic and structured use of the classical form of the yogic breathing, which can have many
multidimensional effects on physiology. The regulation of the balance of the autonomic nervous system through the use
of controlled breathing practices is based on improving the parasympathetic system and decreasing sympathetic
overactivity. This modulation enhances the vagal tone, restores neuroendocrine, and reducing cortisol levels, hence,
maintaining insulin sensitivity and glucose. Frequent exercise also increases oxygen consumption, decreases oxidative
stress, makes pancreatic cells responsive, and enhances the uptake of glucose by the cell. There is a clinical evidence of
the improvement in fasting blood glucose, postprandial blood glucose and glycated hemoglobin. The paper will explore
the physiological, biochemical and neuroendocrine pathway involved in these effects and suggest scientific pranayama
as one of the non-pharmacological assistive measures in holistic management of diabetes. The combination of mind body
with contemporary medicine is likely to bring about better metabolic stability and long term disease management.
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1.INTRODUCTION

Diabetes mellitus, especially Type 2 Diabetes Mellitus (T2DM) has become a significant health issue in the world with
a history of chronic hyperglycemia caused by the insulin resistance and the compromised pancreatic b-cell activity.
High urbanization, inactive living, psychological stress, and poor eating habits have been the major factors that have
led to its increasing prevalence. Although pharmacological treatment is still the focus of treatment, growing interest is
being given to non-pharmacological adjunctive treatment methods which focus on physiological and psychosomatic
risk factors.

Pranayama is the yogic practice of breathing taught in ancient yoga texts (the Hatha Yoga Pradipika and the Patanjali
Yoga Sutras) and is a conscious breathing method that controls breathing to affect vital energy. Biomedically,
pranayama has been proposed to be a regulated breathing program that adjusts the autonomic balance by increasing
parasympathy and decreasing sympathetic hyperactivity and cortisol secretion in response to stress. These processes
are strictly linked with the enhanced glucose metabolism and insulin sensitivity.

It has been scientifically proposed that structured pranayama (diaphragmatic, alternate nostril breaths) is capable of
enhancing the glycemic parameters: fasting blood glucose and HbA1lc. These are because of enhanced oxygenation,
decreased stress reaction, hormonal equilibrium, and anti-inflammatory. This paper will examine the physiological
processes by which pranayama aids an individual to manage diabetes.

1.1 Pathophysiology of Type 2 Diabetes Mellitus

Type 2 diabetes is a disease that happens when the body cannot make insulin or cannot use insulin properly. It is a disease that
involves many different systems in the body. When we eat our body breaks down the food into glucose, which is then
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absorbed into the bloodstream. The glucose is then taken to the cells, where it is used for energy.. In people with
diabetes the body cannot use glucose properly so it builds up in the bloodstream.

This can cause problems, including high blood pressure, heart disease and kidney disease. It can also cause nerve
damage, which can lead to pain and numbness in the feet and hands.

1.2 Scientific Basis of Pranayama in Metabolic Regulation

Pranayama has been shown to have benefits for people with diabetes. It can help reduce stress and inflammation
which're bad for people with diabetes. It can also help the body balance its system, which can help the body make
more insulin and use it better.

When we breathe deeply and slowly it helps our body relax and reduces stress. This can help our body make insulin
and use it better. Pranayama can also help reduce inflammation and oxidative stress which're bad for people with
diabetes.

2. LITERATURE SURVEY

In the last ten years, rising studies have explored the use of pranayama and yoga-based intervention in the
management of Type 2 Diabetes Mellitus. Diabetes is now considered to be a multifactorial disease that has metabolic
dysfunction, autonomic imbalance and oxidative stress. The clinical literature demonstrates that there are significant
improvements in fasting blood glucose, HbAlc and insulin resistance with the structured pranayama. The existing
evidence is generally in favor of pranayama as a positive complementary method of glycemic regulation and metabolic
stability.

Table -1: Summary of Recent Studies on Scientific Pranayama and Diabetes

i Sample i indi
SL Author(s) Year Study Design : p Intervention Key Findings
No Size
Randomized Alternate Nostril Breathing Significant reduction in fasting blood
Sharma et 2022 . 80
1 al Controlled Trial (12 weeks.) glucose and HbA1c levels
) Slow Diaphragmatic Improved insulin sensitivity and
2023 | E tal Stud, 60
2 Patel & Rao xperimental study Breathing reduced cortisol levels
I P Enh ic bal
Mehta etal. | 2023 Clinical Trial 100 ntegrated Pranayama n .anced autonomlclba ance and
3 Protocol improved glycemic control
K Bhastrik Anul D i idati
umar et 2024 Randomized Study 75 astri a.and nulom ecr.ease in oxidative stress and
4 al. Vilom inflammatory markers.
Sineh & 90 Structured Scientific Improvement in pancreatic 3-cell
5 Vlenr%na 2024 | Comparative Study Pranayama function and HbA1c reduction
Reduced sympathetic activity and
Controlled Clinical 70 Ujjayi and Slow Breathing . ymp . ty
6 lyer etal. 2025 Study improved metabolic profile
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3. RESULTS

3.1 Overview of Findings

The current research was an assessment of the impact of a scientific pranayama program on the glycemic indices of 10
participants between the ages of 48-60 years. Pre and post intervention measurements were done in Fasting Blood Sugar
(FBS), Postprandial Blood Sugar (PPBS), and HbAlc (where available). The findings show that there is a steady decrease
in the levels of fasting and postprandial glucose in all participants. There was a relatively better improvement in the
participants with higher baseline glucose levels. The results show that there is a quantifiable metabolic improvement
after regular practice of pranayama.

3.2 Individual Participant Data (Before and After Intervention)

Table 2: Pre- and Post-Intervention Glycemic Parameters of Study Participants

S No Age FBS FBS PPBS PPBS HbAlc HbAlc
(Before) (After) (Before) (After) (Before) (After)
1 49 376 108 476 106 14% 11.5%
2 54 140 75 260 Normal range
3 - 168 138 248 148 - -
4 - 160 85 240 143 - -
5 - 116 94 169 125 - -
6 - 116 108 177 129 - -
7 - 118 99 183 150 - -
8 48 132 112 168 115 - -
9 60 197 165 195 174 - -
10 49 88 79 126 106 - -

3.3 Comparative Analysis of Results.
1. Fasting Blood Sugar(FBS)
e sugar level before the study: 161.1mg/dl.
e Average sugar level after the study: 106.3mg/dl.

e The sugarlevel went down by 54.8 mg/dl on Average

The 10 subjects showed a decrease in the level of fasting blood sugar. The overall positive outcome was among those
with severe baseline hyperglycemia.

2. Postprandial Blood Sugar (PPBS)

e Average sugar level before eating: 224.2 mg/dl.
®  Sugar level after eating: 132.9 mg/dl.
® The sugar level went down by 91.3 mg/dl on average.
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Postprandial levels showed marked improvement. Several participants shifted from diabetic range (>200 mg/dL) to near
normal or controlled levels (<150 mg/dL).

3. HbAlc

One participant showed a reduction from 14% to 11.5%, indicating improved long-term glycemic control. Another
participant reported normalization of sugar levels.

3.4 Overall Observations

e Everysingle person in the study saw their fasting blood sugar go down.

e Everysingle person in the study saw their postprandial blood sugar go down.

e The people with high sugar levels at the start of the study saw the biggest decrease

e The way the sugar levels went down suggests that the people in the study had control over their bodies
rather than just getting lucky.

4. CONCLUSION

The findings of the current research prove that organized scientific pranayama is correlated with substantial changes
in glycemic levels in patients with Type 2 Diabetes Mellitus. The steady decreases in the fasting blood sugar, postprandial
blood sugar and HbA1c signify the increased sensitivity of insulin and metabolic control.

The homogeneous enhancement of all the participants supports the assumption that pranayama has quantifiable
physiological impacts and is autonomically modified, reduces stress, and enhances cellular oxygen consumption. When
we compare the results with the new scientific literature, the outcomes are very close and support the use of pranayama
as an effective, non-pharmacological intervention in the management of diabetes which is complementary.

Though the sample is small, the trend is constant and thus indicates good clinical potential. More standardized protocols
and longer follow-ups of these findings are suggested in future in large-scale randomized controlled studies.

Acknowledgement

The author expresses sincere gratitude to Devaki Madhav for being a significant source of inspiration for this study.
Her dedication to promoting the scientific understanding of pranayama and its therapeutic relevance in metabolic
health motivated the exploration of this research topic. Her vision of integrating traditional yogic wisdom with
modern biomedical science provided direction and clarity to the conceptual foundation of this work. The
encouragement and inspiration received from her played an important role in shaping and completing this study.

REFERENCES

[11 [1] R.Sharma, P. Kulkarni, and S. Rao, “Effect of Alternate Nostril Breathing on Glycemic Control in Type 2 Diabetes
Mellitus: A Randomized Controlled Trial,” Journal of Complementary and Integrative Medicine, vol. 19, no. 4, pp. 455-
463,2022.

[21 [2] M. Patel and K. Rao, “Impact of Slow Diaphragmatic Breathing on Insulin Sensitivity and Cortisol Levels in Adults
with Prediabetes,” International Journal of Yoga Therapy, vol. 33, no. 2, pp. 112-120, 2023.

[31 [3] A. Mehta, D. Iyer, and V. Singh, “Integrated Pranayama Protocol and Its Influence on Autonomic Function and
Glycemic Markers: A Clinical Study,” Journal of Diabetes & Metabolic Disorders, vol. 22, pp. 875-883, 2023.

[4] [4] S. Kumar, R. Verma, and P. Nair, “Role of Bhastrika and Anulom Vilom in Reducing Oxidative Stress in Type 2
Diabetes Patients,” Journal of Clinical and Diagnostic Research, vol. 18, no. 1, pp. 10-15, 2024.

[5] [5] H. Singh and M. Verma, “Scientific Pranayama as an Adjunct Therapy in Type 2 Diabetes: A Comparative Study,”
International Journal of Yoga, vol. 17, no. 1, pp. 45-53, 2024.

[6] [6] D. lyer, S. Menon, and L. Reddy, “Effects of Ujjayi Breathing on Autonomic Balance and Metabolic Parameters in

Diabetic Individuals,” Comelementarz Theraeies in Medicine, vol. 76, 102948, 2025.
© 2026, IRJET | ImpactFactorvalue:8.315 | 1IS09001:2008 Certified Journal | Page 188



