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Abstract 

Diabetes mellitus (DM) is a long-term metabolic condition marked by elevated blood sugar levels due to 

impaired insulin production, action, or both. Yoga, an ancient mind-body discipline, is gaining recognition 

as a supportive method for controlling type 2 diabetes (T2DM). This review summarizes current scientific 

research highlighting the effectiveness of yoga therapy in diabetes care, including its physical and 

psychological advantages, potential mechanisms, and suggestions for incorporating it into standard 

medical treatment. It provides a concise overview of how different yoga techniques can aid in diabetes 

management, drawing on findings from various clinical trials. 
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1. Introduction 

Yoga, an ancient practice that began in India over 5,000 years ago, focuses on creating harmony between 

the body, mind, and emotions. Growing research indicates that yoga addresses the underlying biological 

mechanisms of diabetes and contributes to better management of the disease and its related complications. 

While yoga has ancient roots, its use as a therapeutic approach in modern healthcare is still developing. A 

wide range of studies has investigated how yoga influences biochemical, cellular, genetic, neuromuscular, 

electrophysiological, and radiological aspects of the body. These findings have supported the use of yoga 

in managing various health conditions, leading to its growing acceptance as a legitimate clinical 

intervention worldwide. Originally intended as a holistic mind-body discipline aimed at spiritual growth, 

yoga is increasingly viewed as a comprehensive system for maintaining health rather than merely a 

treatment for individual illnesses. ( Arkiath et al 2018) Diabetes mellitus currently affects over 500 million 

people worldwide and continues to be a major global health challenge, contributing significantly to disease 

burden and mortality (International Diabetes Federation [IDF], 2021). The increasing incidence of type 2 

diabetes mellitus (T2DM) is largely influenced by lifestyle-related factors, such as lack of physical 

activity, poor dietary choices, and ongoing psychological stress (Zheng et al., 2018). type 2 diabetes 

mellitus (T2DM) is primarily characterized by high blood sugar levels due to insulin resistance. Along 

with hyperglycemia, individuals with T2DM often exhibit a range of metabolic and vascular issues, such 

as high blood pressure, abnormal lipid profiles, persistent inflammation, increased blood clotting 

tendency, and elevated oxidative stress. The likelihood of developing T2DM increases with age and is 

notably higher among specific racial and ethnic populations, including non-Hispanic Black individuals, 
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Asians, Native Americans, and Pacific Islanders. While unchangeable risk factors like age, genetics, and 

ethnicity play a role in the disease’s development, lifestyle factors—especially physical inactivity, 

excessive caloric intake, and obesity—are considered the main drivers of the global diabetes surge. 

Additional lifestyle-related contributors include ongoing stress, disrupted sleep, and tobacco use. Studies 

suggest that lifestyle choices may be responsible for up to 90% of new diabetes cases and are key 

predictors of complications and death related to T2DM. Therefore, lifestyle modification forms the 

foundation of effective diabetes management and is essential for both preventing immediate health crises 

and minimizing long-term complications. In response to this trend, yoga—a holistic discipline that 

integrates physical exercises (asanas), breathing control (pranayama), and meditative practices—has 

gained recognition as a supportive approach in managing chronic illnesses. Its benefits extend to both 

physical and mental health, making it a valuable complementary therapy in T2DM management (Innes & 

Selfe, 2016). The primary outcome assessed in the review was the regulation of blood glucose levels, 

measured through fasting plasma glucose (FPG) and/or glycated hemoglobin (HbA1c). Secondary 

outcomes included changes in the use of anti-diabetic medications (as an indicator of diabetes control), 

the onset of diabetes-related complications such as neuropathy, retinopathy, nephropathy, and 

cardiovascular diseases. Additional measures included changes in body weight or body mass index (BMI), 

lipid profile parameters—such as total cholesterol, high-density lipoprotein (HDL), low-density 

lipoprotein (LDL), and triglycerides—as well as diabetes-related mortality and any adverse effects 

associated with yoga practice.(Aljasir et al., 2010) Several studies investigating the impact of yoga on type 

2 diabetes mellitus (T2DM) have reported improvements in lung function, nerve conduction, and blood 

sugar regulation. Research conducted by Sahay and colleagues consistently highlighted the positive 

outcomes of yoga practice, including a reduction in body fat, enhanced long-term glycemic control, 

lowered blood pressure, decreased levels of low-density lipoprotein cholesterol (LDL-C) and very-low-

density lipoprotein cholesterol (VLDL-C), and increased levels of high-density lipoprotein cholesterol 

(HDL-C). Additionally, yoga was found to enhance physical endurance and lower fasting insulin levels 

(Kosuri & Sridhar, 2009) 

 

2 Pathophysiology of Diabetes Mellitus 

Diabetes is characterized by persistently high blood glucose levels and imbalances in the metabolism of 

carbohydrates, fats, and proteins, caused by insufficient insulin production or resistance to insulin. Over 

time, elevated blood sugar can result in serious complications, including heart disease, nerve damage, 

kidney dysfunction, and eye problems. Additionally, stress and impaired autonomic nervous system 

function can worsen blood sugar regulation. 

2.1 Insulin Resistance 

Insulin resistance occurs when the body’s cells—mainly in the muscles, fat, and liver—become less 

responsive to insulin. This impairs glucose absorption, causing blood sugar levels to rise (Defronzo, 2009). 

In response, the pancreas increases insulin production (a state known as hyperinsulinemia), but this 

compensatory mechanism eventually becomes ineffective over time. 

2.2 Beta-Cell Dysfunction 

Ongoing insulin resistance places stress on the pancreatic beta cells, eventually impairing their function. 

As a result, these cells can no longer produce adequate amounts of insulin, leading to a further rise in 

blood glucose levels (Prentki & Nolan, 2006). 
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2.3 Hepatic Glucose Overproduction 

In type 2 diabetes mellitus (T2DM), the liver persistently generates glucose through gluconeogenesis, even 

when insulin levels in the blood are elevated. This abnormal liver activity plays a major role in causing 

elevated fasting blood sugar levels (Cherrington, 1999). 

2.4 Lipotoxicity and Inflammation 

Elevated levels of free fatty acids and inflammatory cytokines, typically resulting from excess abdominal 

fat, disrupt insulin signaling and harm pancreatic beta cells. This phenomenon, called lipotoxicity, 

combined with ongoing low-grade inflammation, hastens the development and progression of diabetes 

(Hotamisligil, 2006). 

2.5 Oxidative Stress and Mitochondrial Dysfunction 

Elevated blood sugar levels trigger oxidative stress, which harms cells and tissues, including the insulin-

producing beta cells. This oxidative damage also plays a key role in the onset of vascular complications 

(Evans et al., 2002). 

2.6 Incretin Deficiency 

Incretins, such as GLP-1 and GIP, are hormones released by the gut that stimulate insulin secretion 

following meals. In individuals with type 2 diabetes mellitus (T2DM), this incretin response is weakened, 

resulting in insufficient insulin release and increased blood glucose levels after eating (Drucker, 2006). 

2.7 Renal Glucose Reabsorption 

In type 2 diabetes mellitus (T2DM), the kidneys absorb more glucose because of heightened activity of 

the sodium-glucose co-transporter 2 (SGLT2), which worsens high blood sugar levels (Mogensen, 2001). 

2.8 Clinical Implications 

The physiological alterations in type 2 diabetes mellitus (T2DM) lead to both small vessel complications, 

such as retinopathy, nephropathy, and neuropathy, and large vessel complications, including 

cardiovascular disease and stroke. These complications significantly contribute to the illness and death 

rates linked to diabetes (Forbes & Cooper, 2013). 

 

3. Role of Yoga in Diabetes Management 

3.1. Effects on Glycemic Control 

Numerous clinical studies and randomized controlled trials (RCTs) have shown significant reductions in 

fasting blood glucose (FBG), postprandial blood glucose (PPBG), and HbA1c levels in patients practicing 

yoga. 

• Example: Innes et al. (2016) found that regular yoga practice significantly improved HbA1c levels and 

insulin sensitivity in adults with T2DM. 

• Gopichandran et al. (2012) demonstrated a 1.1% reduction in HbA1c over 3 months of yoga therapy. 

3.2. Improvement in Insulin Sensitivity 

Yoga enhances insulin receptor sensitivity and glucose uptake in muscle cells through improved 

circulation and muscular activity during asanas. 

3.3. Stress Reduction and Hormonal Balance 

Stress increases cortisol, which impairs insulin function. Yoga reduces cortisol, improves autonomic 

balance, and enhances parasympathetic activity. 

3.4. Weight and Lipid Management 

Regular yoga helps reduce body mass index (BMI) and waist-hip ratio, improving metabolic profile and 

lipid levels (e.g., decreased LDL, increased HDL). 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250451899 Volume 7, Issue 4, July-August 2025 4 

 

4. Mechanisms of Action 

• Neuroendocrine Effects: Yoga regulates the hypothalamic–pituitary–adrenal (HPA) axis and reduces 

sympathetic overactivity. 

• Anti-inflammatory Effects: Yoga reduces pro-inflammatory markers such as CRP and TNF-alpha. 

• Improved Mitochondrial Function: Enhances cellular respiration and metabolic efficiency. 

• Enhanced Mindfulness and Adherence: Improved mental clarity supports better lifestyle decisions 

and medication adherence. 

 

5. Scientific Evidence from Clinical Studies 

Malhotra et al. (2002) implemented a 40-day yoga program involving 40 individuals with Type 2 

Diabetes Mellitus (T2DM) and found notable decreases in fasting blood glucose (FBG), postprandial 

blood glucose (PPBG), and body mass index (BMI). This study indicates that even a short duration of 

regular yoga practice can lead to significant improvements in blood sugar regulation and body 

composition, emphasizing yoga’s promise as an effective short-term complementary treatment for diabetes 

management. 

Jyotsna et al. (2013) carried out a three-month study with 120 patients diagnosed with Type 2 Diabetes 

Mellitus (T2DM) and observed a notable decrease in HbA1c levels alongside an improvement in quality 

of life (QoL). The extensive yoga program, incorporating breathing exercises and meditation, successfully 

improved both metabolic regulation and emotional health, reinforcing yoga’s role as a beneficial 

complementary therapy in diabetes management. 

Sahay (2007) analyzed several studies conducted over periods ranging from one to six months and found 

that practicing yoga improved blood sugar control and lowered stress levels in individuals with Type 2 

Diabetes Mellitus (T2DM). The research emphasized yoga’s positive effects on both metabolic health and 

psychological well-being, indicating that consistent yoga practice can be a valuable addition to standard 

diabetes care. These results support yoga’s role as a comprehensive approach that addresses both the 

physical and emotional components of managing diabetes. 

Innes and Selfe (2016) performed a systematic review of clinical trials and found that yoga interventions 

consistently resulted in moderate improvements in blood sugar regulation in people with Type 2 Diabetes 

Mellitus (T2DM). Their review adds to the increasing evidence that yoga can serve as an effective 

complementary treatment to enhance metabolic health in a wide range of patients. 

Gordon et al. (2008) found that yoga-based exercise programs produced beneficial changes in the lipid 

profiles of patients with Type 2 Diabetes Mellitus (T2DM). Their study noted decreases in total 

cholesterol, LDL, and triglyceride levels, as well as increases in HDL, underscoring yoga’s potential to 

lower cardiovascular risk in individuals with diabetes. 

Bhavanani et al. (2011) discovered that yoga-based interventions effectively improved cardiac autonomic 

function, often disrupted in people with Type 2 Diabetes Mellitus (T2DM). The study emphasizes yoga’s 

ability to restore autonomic nervous system balance, which may help lower cardiovascular risk and 

promote better heart health in diabetic patients. 

Satish et al. (2015) found that yoga therapy markedly decreased anxiety and depression levels in 

individuals with Type 2 Diabetes Mellitus (T2DM). These results highlight yoga’s effectiveness in 

addressing both physical symptoms and mental health, positioning it as a valuable holistic strategy in the 

management of diabetes. 
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Ross and Thomas (2010) observed that yoga offered superior psychological benefits, such as lowering 

stress, anxiety, and depression, compared to other types of physical exercise. Their review underscores 

yoga’s distinctive mind-body connection, making it particularly effective for enhancing mental health in 

people coping with chronic illnesses like Type 2 Diabetes Mellitus. 

 

6. Yoga Protocols for Diabetes 

Recommended Practices: 

• Asanas: Trikonasana, Dhanurasana, Ardha Matsyendrasana, Pavanamuktasana 

• Pranayama: Nadi Shodhana, Bhramari, Kapalbhati (with caution) 

• Meditation: Mindfulness meditation, Yoga Nidra 

• Lifestyle Modification: Diet, sleep hygiene, stress management 

 

7.   Limitations and Considerations 

• Variability in Protocols: Lack of standardized yoga interventions. 

• Adherence Issues: Long-term commitment may be challenging. 

• Need for Integration: Should complement, not replace, medical treatment. 

 

8.   Recommendations for Practice 

• Integrate yoga as an adjunct to medical therapy under professional guidance. 

• Educate patients about yoga's benefits and safety. 

• Develop standardized protocols tailored for T2DM. 

 

9. Conclusion 

In summary, numerous studies, including the Stop Diabetes movement focused on yoga therapy, indicate 

that yoga has beneficial effects in managing type 2 diabetes mellitus (T2DM) by lowering blood glucose 

levels. Yoga also positively influences lipid profiles, weight management, and blood pressure control in 

individuals with T2DM. Evidence suggests that yoga may enhance coagulation and lung function, reduce 

oxidative stress, decrease sympathetic nervous system activity, lower insulin resistance, and improve 

insulin sensitivity in adults with diabetes. Some studies have even reported that yoga therapy can reduce 

the dosage of medications needed for managing hypertension and cardiovascular complications in T2DM 

patients. 

Yoga therapy is valuable not only for treating illness but also for promoting overall wellness. Recent 

scientific findings support the role of yoga-based lifestyle changes in managing type 2 diabetes and its 

related risk factors. The psychoneuroendocrine and immune pathways involved in yoga produce holistic 

effects on diabetes control. By activating the parasympathetic nervous system and anti-stress mechanisms, 

yoga improves metabolic and psychological health, enhances insulin sensitivity, and promotes better 

glucose tolerance and lipid metabolism. Practices such as cleansing techniques, asanas, pranayama, 

mudras, bandhas, meditation, mindfulness, and relaxation have been shown to reduce blood sugar levels 

and help manage comorbid conditions associated with T2DM, leading to significant clinical benefits. 

Overall, yoga therapy holds promise as a complementary approach that addresses the physical, 

psychological, and metabolic aspects of diabetes care. Consistent practice can improve glycemic control, 

reduce stress, and enhance overall quality of life. However, further large-scale randomized controlled trials 

are necessary to develop standardized protocols and support wider adoption. This approach suggests 
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improved long-term blood sugar management and better emotional balance and well-being for 

participants. 
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