
 International Journal of Medical Science and Public Health   5402020 | Vol 9 | Issue 9

Yoga-asanas and pranayama: Is it helpful in management 
non-insulin-dependent diabetes mellitus
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INTRODUCTION

Diabetes mellitus (DM) is a one of metabolic disease 
and stat of hyperglycemia which may result from many 
environmental, genetic, or both factors produces symptoms 
such as polyuria, polyphagia, and polydipsia characterized by 
high blood sugar and high urine sugar levels for prolonged 
periods.[1] DM designated as IDDM-insulin-dependent DM 
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(Type I DM) and non-insulin-dependent DM (NIDDM) 
(Type II DM). IDDM (Type I DM) or childhood-onset DM is 
mainly due to complete or nearly complete insulin deficiency. 
NIDDM (Type II DM) or adult-onset DM is heterogeneous 
group of disorders, more common than IDDM mainly due 
to difficulty in insulin secretion, variability in peripheral 
insulin resistance, increased fat metabolism, and glucose 
production.[2-4]

Globally, 382 million people are suffering with diabetes and 
90% of them are Type 2 diabetics, it is expected that 592 million 
people are going to be affected with diabetes by 2035.[5] The 
prevalence of Type II diabetes among the individuals over 18 
years of age has risen from 4.7% in 1980 to 9.4% in 2019.[6] 
In Eastern Mediterranean countries has risen in prevalence of 
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Type II diabetes in aged between 40 and 60 years.[7] DM will 
be one of the seven cause for mortality in 2030.[8] India had 
69.2 million people living with diabetes as per the 2015 data 
were predicted that may rise up to 79.4 millions of people 
by 2030.[9] India is also called “the diabetes capital” of the 
world.[10] In NIDDM (Type II DM) on compare to western 
country India and people are young and less obese. Indian 
people have more common chances of hypertension, cardiac 
disease, etc., compare to western people.[11] Incidence of DM 
increased with increased in age, modern man, sedentary life 
style, physical activity decreased, and mental activity (stress) 
increased, so it is psychosomatic disorders.[12,13] During stress 
adrenaline released which inhibit insulin secretion and also 
able to overcome the potent stimulant effect of glucose on 
β-cell islets.[14]

In the past three decades, our lifestyle changed due to 
improved facilities and Industrialization so, decreased 
physical activities, excess food intake with fat dense calories, 
lacking of acceptance of the disease, resistance to changing 
the food habits, the course of disease progression is affected 
by negative attitudes and stress of working contributes to 
increase prevalence of diabetes in our country. NIDDM is a 
serious, metabolic, and costly disease with the presentation of 
microvascular complications such as retinopathy, nephropathy, 
and neuropathy and macrovascular complications such 
as coronary artery disease, cerebrovascular stroke, and 
peripheral vascular disease lead to accelerated development 
of cardiovascular diseases, end-stage renal disease, loss of 
vision, limb amputations, etc.

Activity in the form of aerobic exercise and a structured 
intervention is effective in improving glycemic control and is 
a preventive step towards acute and long-term complications 
of NIDDM (Type II DM).[15] Conventional therapies for 
diabetes include exercise, weight control, medical nutrition 
therapy, etc., while pharmacological therapy includes 
oral hypoglycemic drugs and injections of insulin. If the 
conventional therapies fail then the pharmacological treatment 
is required, which is costly and have some side effects.[16,17] 
Hence, it is essential to practice alternative therapies which 
are affordable and does not cause side effects. Yoga-asanas, 
pranayamas, massage therapy, acupuncture, and herbs are 
some of the alternative therapies found to be effective in 
the management of diabetes.[16] Yogasanas and pranayama 
which can be used as a alternative therapeutic measure in 
treating physical, psychological elements, endocrine, and 
physiological it is done for a long period of time.

Indian science of yoga which includes specific techniques 
such as yoga postures (asanas), breathing practices 
(pranayamas), and meditation practice lead to change in 
mental attitude and diet.[18] A yoga-asanas and pranayama 
practice in NIDDM patients produces significant benefits 
in metabolic parameters and anthropometric measurements. 
Yoga-asana and pranayamas cause muscle absorb excessive 

glucose from blood and reduce blood glucose level which 
helps liver and pancreatic function well to regulate blood 
sugar level. Asanas help in rejuvenating the pancreatic cells, 
thereby assisting insulin secretion. The muscular movements 
also help in bringing down the blood sugar levels.[19]

Yogasanas

Asana is derived from the verb root as which means to sit, to 
remain static etc. Hence, asana means a state of physically 
and mentally steady, calm, quiet, and comfortable.[20] Asanas 
are postures, which contribute to stability and sense of well-
being. Asanas helps in insulin secretion by rejuvenating 
the pancreatic cells. The blood sugar levels decreased by 
muscular movements which increased utilization of glucose. 

Pranayama

Pranayama means control of life force through the art of 
breathing. Pranayama means breath control. In Sanskrit, 
prana means breath and ayama means a control.[21] Earlier 
studies have proven that specific yogasanas and pranayama 
can be used as therapeutic measure in treating endocrine, 
physical, physiological, and psychological elements if it is 
done over a period of time.[22,23]

Aims and Objectives

The objective of the study was to see practicing yogasanas 
and pranayamas in subjects with NIDDM (Type II DM) for 
4 months (16 weeks) helpful in management of by observing 
biochemical marker of sugar.

MATERIALS AND METHODS

The present study was randomized control interventional 
study. The study was done on 50 NIDDM (Type II DM) 
subjects aged 35–60 years of both sexes who were on diet 
restriction and oral hypoglycemic drugs. Study was conducted 
after permission of head; subjects were randomly selected 
from medicine OPD of S.M.S hospital after obtaining written 
consent. A 16-week yoga training was given to the subjects 
in the morning for 30–45 min. Subjects were advised to come 
empty stomach for yogasanas and pranayamas. Subjects were 
made to practice yogic exercises for 30–45 min for at least 5 
days in a week up to 16 weeks. The parameters fasting blood 
sugar (FBS), post-prandial blood sugar (PPBS), hemoglobin 
(Hb), and glycosylated hemoglobin A1C (HbA1C) were 
measured every 4 weekly for 16 weeks of study. Parameters 
were measured by independent to observer.

Subjects who suffering from NIDDM Type II, who gave 
informed written consent, history of DM at least 1 year, age 
between 35 and 60 years, who on oral hypoglycemic medicine 
and on diet control were included for study. Subjects who 



Damor et al. Yoga-Asanas and pranayama in NIDDM

 International Journal of Medical Science and Public Health   5422020 | Vol 9 | Issue 9

suffering from IDDM Type I, who not gave consent, history 
of DM more than 10 years, history of smoking and alcoholic, 
major disease of respiratory, renal, endocrinal, cardiac, or 
neurological, DM complications, and irregular in follow-up 
were excluded from study.

RESULTS

A total of 50 subjects in 35–60 years of age group with an 
average age were 46.2 ± 8.7 years and 32 males and 18 
females. All parameters for DM such as FBS, PPBS and 
glycosylated hemoglobin were gradually decrease and Hb 
gradually increase [Table 1].

DISCUSSION

FBS and PPBS gradually reduced from 139.2 ± 1 6.6 and 
174.1 ± 7.9 to 96.8 ± 15. 9 and 134.7 ± 8.4, respectively, 
after 4 months of yogasanas and pranayama. HbA1c also 
decreased from 9.3 ± 1.0 to 6.9 ± 0.7 after 4 months of yoga 
and pranayamas practice. Hemoglobin increased from 10.2 
± 1.3 to 12.6 ± 1.6 after 4 months of yoga and pranayamas 
practice.

FBS and PPBS gradually reduced in diabetic subjects who 
do practice of yoga-asanas and pranayamas for 16 weeks 
which correlate with Balaji et al.[19] Decrease in HbA1c 
seen after 4 months of yoga and pranayamas practice which 
correlate with Sahay,[24] Mukherjee et al.,[25] and Bijlani et al.[26] 
Reduction in HbA1c is seen which protect the diabetic subjects 
from early development of macrovascular and microvascular 
complications, but exact cause of reduction of HbA1c not 
known. Increased in Hb explained by practice of yoga-asanas 
and pranayamas increase in erythropoietin production due 
to the low oxygen state (hypoxia). Erythropoietin system 
enhances RBC production, which may rise up to 10 times 
more than normal until the hypoxia is relieved.[27]

Diabetes is a metabolic disorder presented with polyuria, 
polyphagia, polydipsia, etc., characterized by chronic high 
sugar levels with disturbances in carbohydrate, fat, and protein 
metabolism. Practicing yoga include specific technique 
such as yoga, asanas, meditation, and pranayamas.[28] 
Pranayama is a simple method which can be performed in 
sitting posture. It can be performed by the people who are 

physically inactive. Pranayamas also reported as useful in 
the management of DM.[29] Pranayamas helps in reduction 
of weights, blood pressure, blood sugar value, etc., and also 
prevent complication of it. Routine activity of yoga-asanas 
and pranayamas lead to increased sensitivity of beta cells 
of pancreases to glucose signals and maintain blood sugar 
levels.[30,31] Yoga-asanas and pranayamas practice causes 
reduction in body fat and increase of lean body mass may help 
in improving insulin sensitivity. People with NIDDM had 
an increased cardiovascular morbidity and mortality, when 
compared with non-diabetics.[32] The possible mechanisms 
may be (a) during yoga-asanas and pranayamas abdominal 
stretching lead to direct rejuvenation/regeneration of beta 
cells of pancreas, increase sensitivity, increase utilization, 
and metabolism of glucose in peripheral tissues, liver, and 
adipose tissues through enzymatic process.[33,34] (b) Active 
practice of yoga-asanas and pranayamas followed by relaxing 
one lead to deeper relaxation followed by relaxing practice 
alone causes possibility of neuroplasticity bringing about 
changes in the hypothalamic-pituitary pancreatic axis.[24] 
(c) Muscular relaxation, development, and improve blood 
supply to muscle increase insulin receptors activity causes 
increased glucose replaces by muscles and decreased blood 
sugar levels.[35]

The major limitation in our study was small sample size, 
age more than 60 years, Type I DM, history of diabetes 
<1 year and more than 10 years not enrolled. Finally, after 
study suggested that yoga-asanas and pranayamas helpful in 
NIDDM (Type II DM) in increased sensitivity of beta cell 
of pancreases, decreased peripheral resistance, increase in 
rate of transport of glucose, and increase in release of insulin 
such as substance from muscle into the circulation, and 
decrease in secretion of adrenaline resulting from diminished 
sympathetic tone leading to inhibition of glycogenolysis, 
change in biochemical profile lactate, pyruvate, adrenaline, 
noradrenaline, etc., in antioxidant status.[36-38]

CONCLUSION

Blood investigation for DM may improve after yoga-asanas 
and pranayamas along with medical therapy. In patients with 
DM routine practice of yoga-asana and pranayamas causes 
reduced drug dose, mentally and physically person become 
strong and less complication due to DM.

Table 1: Parameters such as FBS, PPBS, HbA1c, hemoglobin at different time interval
Parameters Time interval

0 months/start 1 month/4 weeks 2 months/8 weeks 3 months/12 weeks 4 months/16 weeks 
FBS 139.2±1.6.6 134.8±12.6 118.0±22.0 105±18.5 96.8±15. 9
PPBS 174.1±7.9 170.8± 9.1 162.1±8.3 146±9.5 134.7±8.4
HbA1c 9.3±1.0 8.7±0. 9 7.9±0.8 7.4±0.9 6.9±0.7
Hemoglobin 10.2±1.3 10.7±1.5 11.2±0.9 11.9±1.2 12.6±1.6
FBS: Fasting blood sugar, PPBS: Post-prandial blood sugar, HbA1c: Glycosylated hemoglobin A1C



Damor et al. Yoga-Asanas and pranayama in NIDDM

543	        International	Journal	of	Medical	Science	and	Public	Health 2020 | Vol 9 | Issue 9

REFERENCES

1. World Health Organization. Expert committee on diabetes 
mellitus: Second report. Geneva: World Health Organ Tech 
Rep Ser 1980;646:1-80.

2. BBC News. China Faces “Diabetes Epidemic”, Research 
Suggests. London: BBC News; 2010. Available from: http://
www.news.bbc.co.uk/2/hi/asia-pacific/8587032.stm. [Last 
accessed on 2020 Aug 03].

3. American Diabetes Association. Diagnosis and classification 
of diabetes mellitus. Diabetes Care 2009;32:62-7.

4. World Health Organization. Diabetes Fact sheet No. 312. 
Geneva: World Health Organization; 2011. Available from: 
http://www.dwatch.spikar.gr/who-key-facts-about-diabetes-
mellitus-october-2013. [Last accessed on 2015 Feb 26].

5. International Diabetes Federation. Available from: http://www.idf.
org/diabetesatlas/ update-2014. [Last accessed on 2014 Nov 29].

6. Bernard RA. In nutritional aspects of aging. Hypertension 
2018;2:175-94.

7. World Health Organization. Diabetes in the South-East Asia 
region. WHO South East Asia J Public Health 2016;5:1-75.

8. Mathers CD, Loncar D. Projections of global mortality and 
burden of disease from 2002 to 2030. PLoS Med 2006;3:e442.

9. Kaveeshwar SA, Cornwall J. The current state of diabetes 
mellitus in India. Australas Med J 2014;7:45-8.

10. WHO. Global report on diabetes: A summary. Int J Noncommun 
Dis 2016;1:3.

11. Ramachandran A, Snehalatha C, Satyavani K, Sivasankari S, 
Vijay V. Type-2 diabetes in Asian-Indian urban children. 
Diabetes Care 2003;26:1022-5.

12. Gharote ML. Yoga and Adaption, Applied Yoga. 1st ed. 
Lonavala: Kaivalyadham S.M.Y.M. Samiti; 1990. p 43-50.

13. Wright HP, Malaisse JW. Effect of epinephrine, stress and exercise 
on insulin secretion in rats. Am J Physiol 1968;214:1031-4.

14. Cannon WB, Mclver MA, Bliss SW. Studies on the conditions 
of activity in endocrine gland. A sympathetic and adrenal 
mechanism for mobilizing sugar in hypoglycaemia. Am J 
Physiol 1924;69:46-66.

15. Colberg SR, Sigal RJ, Fernhall B, Regensteiner JG, 
Blissmer BJ, Rubin RR, et al. Exercise and Type 2 diabetes: 
The American college of sports medicine and the American 
diabetes association: Joint position statement. Diabetes Care 
2010;33:e147-67.

16. Pandey AB, Tripathi P, Pandey R, Srivatava R, Goswami S. 
Alternative therapies useful in the management of diabetes: A 
systematic review. J Pharm Bioallied Sci 2011;3:504-12.

17. Khosla P, Gupta DD, Nagpal RK. Effect of Trigonella foenum-
graecum (Fenugreek) on blood glucose in normal and diabetic 
rats. Indian J Physiol Pharmacol 1995;39:173-4.

18. Taimini IK. The Science of Yoga. Madras, India: The 
Theosophical Publishing House; 1965.

19. Balaji PA, Varne SR, Ali SS. Effects of yoga-pranayama 
practices on metabolic parameters and anthropometry in Type 
2 diabetes. Int Multidiscip Res J 2011;1:1-4.

20. Srivastava A, Tiwari RK. Effect of yoga-asanas and pranayama 
on diabetic adults. Int J Yoga Allied Sci 2015;4:95-101.

21. Geore MM. Anatomy and Physiology of Yogic Practices. 
Lonavala: Kanchan Prakashan; 1984. p.107.

22. Patel C. Randomized control trial and biofeedback in 
management of hypertension. Lancet 1975;19:93-5.

23. Rugmini PS, Sinha RN. The Effect of Yoga Therapy in 
Diabetes Mellitus. Seminar on Yoga Man and Science. India, 
New Delhi: Yoga Research Hospital, Vishwayatan Yogashram, 
CCRIMH; 1976. p. 175-89.

24. Sahay BK. Yoga and diabetes. In: Proceedings of Novo Nordisk 
Diabetes Update. India, Bombay: Health Care Communication; 
1994. p 159-67.

25. Mukherjee A, Bandyopadhyay SK, Banerjee S, Maity AK. 
The influence of yogic exercises on blood sugar level in 
normal and diabetic volunteers. Indian J Physiol Allied Sci 
1989;49:105-12.

26. Bijlani RL, Vempati RP, Yadav RK, Ray KB, Gupta V. A brief 
but comprehensive lifestyle education program based on yoga 
reduces risk factors for cardiovascular disease and diabetes 
mellitus. J Altern Complement Med 2005;11:267-74.

27. Singh VK. The effect of nadisodhan pranayama on blood 
hemoglobin among healthy volunteers. Int J Yoga Allied Sci 
2013;1:46-51.

28. Taimini IK. The Science of Yoga. Madras, India: The 
Theosophical Publishing House; 1961.

29. Krishnan S. Yoga a remedy to respiratory illness. In: 
Bunch  MJ, Suresh VM, Kumaran TV, editors. Proceedings 
of the Third International Conference on Environment and 
Health, Chennai, India, 15-17 December, 2003. Chennai: 
Department of Geography, University of Madras and Faculty 
of Environmental Studies, York University; 2003. p. 243-51.

30. Madanmohan, Bhavanani AB, Dayanidy G, Sanjay Z, 
Basavaraddi IV. Effect of yoga therapy on reaction time, 
biochemical parameters and wellness score of peri and 
postmenopausal diabetic patients. Int J Yoga 2012;5:10-5.

31. Madanmohan, Thombre DP, Balakumar B, 
Nambinarayanan TK, Thakur S, Krishnamurthy N, et al. Effect 
of yoga training on reaction time, respiratory endurance and 
muscle strength. Indian J Physiol Pharmacol 1992;36:229-33.

32. Raju SD. Study of lipid profile among non-obese Type-2 
diabetes mellitus patients. Int J Med Res Prof 2020;6:20-2.

33. Upadhyay AK, Balkrishna A, Upadhyay RT. Effect of 
pranayama (voluntary regulated yoga breathing) and yogasana 
(yoga postures) in diabetes mellitus (DM): A scientific review. 
J Complement Integr Med 2008;5:3.

34. Sahay BK, Murthy KJ. Long term follow up studies on effect 
of yoga in diabetes. Diabetes Res Clin Pract 1988;5:S655.

35. Available from: http://www.yogajournal.com/for_teachers/2016. 
[Last accessed on 2020 Aug 03].

36. Udupa KN, Singh RH, Settiwar RM. A comparative study on 
the effect of some individual yoga practices in normal persons. 
Indian J Med Res 1975;63:1066-71.

37. Udupu KN. Disorders of Stress and their Management by 
Yoga. Varanasi, Uttar Pradesh: Banaras Hindu University; 
1978. p. 159-63.

38. Yadav RK, Ray RB, Vampati R, Bijlani RL. Effect of a 
comprehensive yoga based lifestyle modification program on 
lipid peroxidation. Indian J Physiol Pharmacol 2005;49:358-62.

How to cite this article: Damor DR, Varlekar MD, 
Upaqdhyay HR, Suvera MS, Thakore NR. Yoga-asanas and 
pranayama: Is it helpful in management non-insulin-dependent 
diabetes mellitus. Int J Med Sci Public Health 2020;9(9):540-543.

Source of Support: Nil, Conflicts of Interest: None declared.


