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Abstract 
Diabetes is a common disorder with an increased risk of 
cardiovascular, peripheral vascular and cerebrovascular 
disease. Dyslipidemia is a disorder of lipoprotein 
metabolism. A linear relation probably exists between 
diabetes, lipid levels and cardiovascular risk. It has been 

seen that yoga has many beneficial health impacts on 
diseases like diabetes, hypertension, dyslipidemia, 
obesity etc. The present study aimed to evaluate the 
beneficial effects of 3 month & 6 months of Yogic 
exercise on various biochemical parameters in patients of 
type II diabetes. In order to determine effectiveness of 
yogic exercise, 100 patients of diabetes were included in 
this study and the biochemical parameters (Fasting and 
postprandial blood glucose, HbA1c, total, LDL, and 
HDL, cholesterol and triglyceride) before and after 3 and 
6 months programme were analysed by autoanalyser. 
Statistical analysis was done and results were obtained 
significant decrease in blood sugar levels, HbA1c, serum 
total cholesterol, triglyceride, LDL and increase in HDL 
cholesterol levels after 3 and 6 months of yogic exercise 
and was statistically significant (p<0.05). Yogic exercise 
would give benefit to the patients by reducing blood 
sugar levels, serum cholesterol and triglyceride levels, 
increase in HDL level and improve the status of patients. 
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1. Introduction  
 

 

1.1Diabetes  
Diabetes is characterized by hyperglycemia 
resulting from either reduced insulin secretion or 
reduced insulin action or both. Around 387 million 
people were found to be diabetic in 2014, with a 
prevalence rate globally around 8.3%. In India 
around 67 million people were estimated to have 
diabetes in 2014 with a prevalence of 8.63%. (IDF., 
2014) 
 
1.2 Dyslipidemia  
Dyslipidemia is a disorder of lipoprotein 
metabolism which can be manifested by elevation 
of the total cholesterol, the "bad" low-density 
lipoprotein (LDL) cholesterol and the triglyceride 
concentrations, and a decrease in the "good" high- 
 

 
density lipoprotein (HDL) cholesterol 
concentration in the blood.(George et al., 2000) 
 
1.3 Complications and added risk 
Type 2 diabetes usually occurs in adults. Most 
patients with this form of diabetes are obese, and 
obesity itself causes some degree of insulin 
resistance. The risk of developing this form of 
diabetes increases with age, obesity, and lack of 
physical activity. (Agrawal et al., 2003) People 
with diabetes are at risk of developing a number of 
disabling and life-threatening health problems. 
(Agte et al., 2004; Gujral et al., 2015) Consistently 
high blood glucose level lead to serious diseases 
affecting the heart and blood vessels, eyes, kidneys, 
and nerves. Diabetic patients are most likely to 
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develop dyslipidemia. Dyslipidemia is suspected in 
patients with characteristic physical findings or 
complications of dyslipidemia (eg, atherosclerotic 
disease). Diagnosis is by measuring plasma levels 
of total cholesterol, TGs, and individual 
lipoproteins. A linear relation probably exists 
between lipid levels and cardiovascular risk, so 
many people with “normal” cholesterol levels 
benefit from achieving still lower levels. (Gordon 
et al., 2008) 
 
1.4 Investigation and treatment  
Maintaining blood glucose levels, blood pressure 
and cholesterol close to normal and using lipid 
lowering drugs can help delay or prevent diabetes 
complications and lower dyspidemia. (Lewis et al., 
1996; Loh et al., 1996) Modern approaches to 
diabetes as well as dyslipidemia primarily rely 
upon dietary and lifestyle management, often 
combined with regular ongoing blood glucose and 
lipid level monitoring. The commonly proposed 
recommendation that 150 minutes of moderate-
intensity (or 90 minutes of vigorous) aerobic 
exercise per week is generally the amount of 
exercise required to achieve benefits on glycemic 
control and reduce lipid profile10 and reduce CHD 
risk and has been supported by ADA/American 
Heart Association (AHA) recommendations. 
(Bijlani et al., 2005) 
 
1.5 Yogic exercise 
Regular yogic practices help in the constructive 
development of body and mind. There are many 
forms of yoga mentioned in the literature. 
Popularity of yoga is increasing in India and abroad 
due to its beneficial health impacts on diseases like 
diabetes, hypertension etc. (Gordon et al.,  2008; 
Malhotra et al., 2010)  Yoga uses physical poses or 
Asana, Breathing Techniques or Pranayama, and 
Meditation to achieve better health, as well as 
spirituality. It may have role to shift the body and 
mind towards more parasympathetic state. Yoga 
may alter brain functions by altering the brain 
peptide and neuro – endocrine functions.  
 
1.6 Yoga as therapy for diabetes and dyslipidemia 
In this recent era yoga is also used as a therapeutic 
tool for many chronic, psychosomatic and lifestyle 
related disorders such as hypertension, coronary 
artery disease, type – II diabetes, dyspilidemia, 
back pain and bowel syndrome etc. (Malhotra et 
al., 2004; Rameswar et al., 2013) 
 
Thus the present study was evaluated to find out 
whether 3 month & 6 months of Yogic exercise can 
have beneficial effects on various biochemical 
parameters (fasting blood glucose, post prandial 
blood glucose, HbA1c, lipid profile) in patients of 
type II diabetes.  
 

2. Objective of Research 
 
The objective of the present study was to evaluate  
 
2.1 The effect of Pranayama and certain Yogic 
Asanas on blood sugar level 
 
2.2 The effect of Pranayama and certain Yogic 
Asanas on glycosylated hemoglobin level (HbA1c) 
 
2.3 The effect of Pranayama and certain Yogic 
Asanas on lipid profile 
 
3. Justification of Research 
 
Not much literature has been available in relation 
to long term effect of pranayama and yogic asanas 
in case of type 2 diabetes mellitus and dyslipidemia 
together. It can be used as a research tool in various 
diseases like Diabetes, Obesity, Hypertension etc. 
which are risk factors for cardiovascular diseases. 
 
4. Material and Methods 
 
The present study was carried out in the Siddharth 
Garden, Aurangabad and Department of 
Biochemistry at MGM Medical College and 
Hospital, India. Informed consent was taken from 
all subjects. The study was conducted for a 
duration of 6 months. 
 
4.1 Subjects 
A total 100 subjects of both sex groups were 
selected for the present study based on inclusion 
and exclusion criteria. Out of 100 subjects, 60 were 
male and 40 were female who attended the YHP 
(Yoga for Health Programme). All the subjects 
were comparatively new to yogic practices.  
 
4.2 Inclusion Criteria 
The study includes 100 diabetic patients of both 
sex groups, aged between 40-60 years. Subjects 
were selected from the outpatient ward of MGM 
Medical College and Hospital. 
 
4.3 Exclusion criteria 
The individuals suffering from hepatic disease, 
cardiovascular disease, any chronic or acute 
inflammatory illness, all types of cancer, 
pulmonary tuberculosis, alcoholics, smokers and 
prolonged illness were excluded from the study. 
 
4.4 Study programme 
Study programme consisted of an integrated 
package of theory and practice session, 1 hour each 
day of a 7 days outpatient course, interrupted by a 
one day weekend break. This course was given to 
batches of 25 patients each at a time. Each batch 
was followed for the duration of 6 months. 
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The set of asanas and pranayama included in the 
course were (Singh et al., 2008) 
 
I. Humming in meditative posture- 
Vajrasana (Thunderbolt Pose)/Padmasana (Lotus 
Pose)/Sukhasana (Easy Pose) 
 
I I. Loosening Exercises 
Warm ups: starting from the head, working towards 
the toes. 
1. Neck rolls 
2. Shoulder rotation 
3. Arm rotation 
4. Elbow movements 
5. Wrist movements 
6. Finger movements 
7. Waist movements 
8. Knee rotation 
9. Ankle rotation 
10. Toe movements 
 
III. Asanas 
(a) Standing 
1. Ardhakatichakrasana (lateral arc pose) 
2. Padahastasana (forward bend pose) 
3. Ardhachakrasana (backward bend pose) 
4. Vrikshasana (tree pose) 
 
(b) Sitting 
1. Ardhamatsyendrasana (half-spinal twist pose) 
2. Paschimatanasana (back stretch pose) 
3. Konasana (angular pose) 
4. Manduk asana (Frog pose) 
5. Shashankasana( forward bending) 
 
(c) Lying on stomach (prone) 
1. Makarasana (crocodile pose) 
2. Bhujangasana (cobra pose) 
3. Dhanurasana (bow pose) 
4. Śalabhāsana(Backbend) 
 
(d) Lying on back (supine) 
1. Uttitapadasana (straight leg raising) 
2. Sarvangasana (shoulder stand pose) 
3. Matsyasana (fish pose) 
4. Pavanmuktasana (wind relieving pose) 
5. Setubandhasana (bridge pose) 
6. Markatasan(twisting pose) 
 
IV. Deep Relaxation in Shavasana (Corpse Pose) 
 
V. Pranayama (Breathing Practices) 
1. Bhastrika (rapid breathing) 
2. Bhramari (honeybee sound during expiration) 
3. Anuloma- Viloma(Alternate Nostril Breathing)4. 
Kapalabhati pranayam(short and strong forceful 
exhalations and inhalation happens automatically) 
5. Udgeeth Pranayama(chanting of the Om mantra) 
 
VI. Quick Relaxation in Shavasana (Corpse Pose) 

VII. Humming In Meditative Posture- 
Vajrasana (Thunderbolt Pose)/Padmasana (Lotus 
Pose)/ Sukhasana (Easy Pose) 
Detail present and past history of these patients was 
taken to rule out common medical problems and 
restrictions for the study interventions. 
 
4.5 Collection of Blood Sample 
Blood Sample were drawn from the subjects on 
Day 0 i.e before yogic exercise, after 3 months of 
yogic exercise and after 6 months of yogic 
exercise. About 7 ml of blood was drawn each time 
after an overnight fast under aseptic precautions 
from clinically diagnosed Type 2 diabetes mellitus 
subjects and divided into 3 tubes, marked as 1, 2 
and 3.  
 
a) Tube 1 contains 3 ml of blood with no 
anticoagulant that was allowed to clot and serum 
was separated. Serum was used for measurement of 
lipid profile and HbA1c. 
 
b) Tube 2 contains 2 ml of blood in fluoride bulb, 
which was used for estimation of fasting blood 
sugar. 
 
c) Test tube 3 contains 2ml of blood in fluoride 
bulb after 2 hours of meals, which was used for 
estimation of post prandial blood sugar.  
 
4.6 Parameters Measured 
The following parameters were measured in the 
present study- 
1. Fasting blood sugar (FBS). 
2. Post prandial blood sugar (PPBS). 
3. Serum HbA1c  
4. Serum Lipid Profile (Serum Cholesterol,Serum 
Triglyceride, Serum HDL) 
 
Blood sugar estimation was done (Fasting and Post 
Prandial) by RXL 300 Random access fully 
autoanalyser using Glucose oxidase peroxidase 
method. HbA1c was estimated by RXL 300 
Random access fully autoanalyser using 
Turbidimetric Immunoassay (Quantia). Lipid 
profile (Total cholesterol, Triglycerides, HDL, 
VLDL,) was done by RXL 300 Random access 
fully autoanalyser. 
LDL was calculated using Friedewald Formula   
LDL = Total cholesterol - (HDLcholesterol + 
TG/5) 
 
4.7 Statistical analysis 
Results were statistically analyzed by ‘by 
(Statistical Packages for Special Sciences) SPSS 
version 20. Student’s t-test was used to assess the 
significance of difference between the groups. All 
results are presented as mean ± S.D. A ‘p’  value of 
less than 0.05 was considered significant. 
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5. Results and Discussion 
 
At the end of the study, there was a significant 
decrease in mean fasting blood sugar levels as well 
as post prandial blood sugar levels of patients after 
3 months of yogic exercise as compared to before 
exercise fasting blood sugar levels and post 
prandial blood sugar levels (p=0.000). Similarly, 
blood sugar levels of patients after 6 months of 
yogic exercise showed significant reduction 
(p=0.000) as compared to before exercise i.e. mean 
fasting as well as post prandial levels. (Figure 1) 
The patients after performing yogic exercise for 3 
months showed significantly lower (mean ±SD) 
HbA1c levels compared to that at before yogic 
exercise. Similarly, the HbA1c levels of patients 
after performing yogic exercise for 6 months 

showed significant reduction (p=0.000) as 
compared to that of with before exercise. Figure2. 
There is a significant decrease in serum cholesterol 
levels, serum triglyceride levels as well as serum 
LDL levels of patients after 3 months of yogic 
exercise as compared to before exercise levels 
(p=0.000). Also there is increase in serum HDL 
levels as compared to before exercise levels 
(p=0.000) as shown in figure3. There is a 
significant decrease in serum cholesterol levels, 
serum triglyceride levels as well as serum LDL 
levels of patients after 6 months of yogic exercise 
as compared to before exercise levels (p=0.000). 
Also there is increase in serum HDL levels after 6 
months of yogic exercise ascompared to before 
exercise levels (p=0.000) as shown in figure 4. 

 
Figure 1: Mean Fasting and Post Prandial blood sugar levels of patients before and after yogic exercise 
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Figure 2: Mean HbA1c levels of patients before and after yogic exercise 
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Figure 3: Comparison between lipid profile levels of patients at before exercise and after 3 months of yogic exercise 
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Figure 4: Comparison between lipid profile levels of patients at Before exercise and after 6 months of yogic exercise 
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In this study we analysed various biochemical 
parameters like fasting blood glucose, post prandial 
blood glucose, HbA1c, total cholesterol, 
triglycerides, LDL levels and HDL levels before 
and after 3 and 6 months of yogic exercise (asanas 
and pranayamas) and observed the measurable 
improvement in all the parameters. 
 
We found significant reduction in fasting & post 
prandial blood glucose levels and glycosylated 
hemoglobin levels after 3 and 6 months of yogic 
exercise. Similar findings were found in short 
duration studies by (Malhotra et al., 2004; Savita et 
al., 2008). The exact mechanisms of actions of 
yoga-asanas and pranayama in decreasing the 
blood sugar are still unknown. The possible 
mechanisms are: 
 
(a) Direct rejuvenation/ regeneration of cells of 
pancreas due to abdominal stretching during yoga 

exercise, which may increase utilization and 
metabolism of glucose in peripheral tissues, liver 
and adipose tissues through enzymatic process. 
(Balaji et al., 2011; Sahay et al., 1994) 
 
(b) More active practices followed by relaxing ones 
lead to deeper relaxation than relaxingpractices 
alone, documented by research from swami 
vivekananda yoga research foundation near 
bangalore city and possibility of neuroplasticity 
bringing about changes in the hypo-
pituitarypancreatic axis. (Bijlani et al., 2005) 
 
(c) Muscular relaxation, development and 
improved blood supply to muscles might enhance 
insulin receptor expression on muscles causing 
increased glucose uptake by muscles and thus 
reducing blood sugar. (Bijlani et al., 2005)  
In this study we observed significant decrease in 
the total cholesterol, triglycerides, LDL levels and 
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an increase in HDL levels. Similar observations 
were found by short duration studies of (Malhotra 
et al., 2004; Singh et al., 2008). (Sahay et al., 1994; 
Bijlani et al., 2005) reported a significant reduction 
in free fatty acids, LDL, VLDL and an increase in 
HDL. The improvement in the lipid profile after 
yoga could be due to increased hepatic lipase and 
lipoprotein lipase at cellular level, which affects the 
metabolism of lipoprotein and thus increase uptake 
of triglycerides by adipose tissues (Delmonte et al., 
1985; Tulpule et al., 1971). There was no 
significant change in HDL levels in the present 
study. Similarly in a study conducted in Haridwar, 
to see the effects of Short term health impact of a 
yoga and diet change program on obesity found 
that there was decrease in the HDL levels which is 
not a favourable outcome. (Upadhyay et al., 2008; 
O'Keefe et al., 2007) They reasoned that the 
decrease in HDL levels may more likely be due to 
a change in diet (with a decrease in saturated and 
monounsaturated fat and animal-source protein) 
rather than related to the practice of yoga. 
 
Addition to all above effects, following yoga-
asanas and pranayamas, many patients reported a 
feeling of well being, more relaxed and satisfied, 
and a sense of relief from anxiety. They were more 
alert and active which could be due to release of 
opioids and altered adrenocortical activity. Yoga-
asanas with its change in posture and controlled 
breathing in pranayama influences mental status of 
an individual allaying apprehension, stress and 
brings about feelings of well being and hormonal 
balance. Concordant findings were observed by 
other studies. Hatha yoga exercises helped in the 
improvement in type 2 diabetes mellitus and 
dyslipidemia by decreasing fasting blood glucose 
and improving lipid profile. (Gordon et al., 2008; 
Malhotra et al., 2010) 
 
Conclusion 
 
Yogic exercises significantly benefits the diabetes 
patients with their blood glucose as well as lipid 
profile levels. In addition to normal medical 
therapy, Yogic exercises would give benefit to the 
patient by reducing blood sugar levels, reducing 
cholesterol and triglyceride levels as well as 
increasing HDL levels and improve the status of 
patients in terms of use of less medicine, 
improvement of physical well being, improvement 
in mental alertness and activity and leading to 
complication free life. Long term yogic exercises 
are more useful than short term exercises in 
reducing the complications caused due to diabetes. 
 
 
 
 
 

Research Highlights 
 
1. There was significant decrease in the blood sugar 
and HbA1c levels in type 2 Diabetes Mellitus after 
6 months of yogic exercise than 3 months. 
 
2. Also, there was significant decrease in the serum 
Cholesterol and triglyceride levels in type 2 
Diabetes Mellitus after 6 months of yogic exercise 
than 3 months. 
 
3. But, there was significant increase in Serum 
HDL levels in type 2 Diabetes Mellitus after 6 
months of yogic exercise than 3 months. 
 
Limitations 
 
The present study has few limitations- 
1. The study has conducted on very small sample 
size. 
 
2. Not so much literature has been available in this 
regard. 
 
Subjects in the study fail to follow the 6 months 
protocol of yogic exercise. 
 
Recommendations 
 
Further studies with adequate sample size including 
measurement of other biochemical parameters like 
urea, creatinine and anthropometric measurements 
are still needed to explore the role of yogic exercise 
in patients of type 2 diabetes mellitus with 
complications such as hypertension and obesity. 
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