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1.0 ABSTRACT   

INTRODUCTION  

Nature has its own manner and timing of revealing itself. Yoga is one of such divine 

philosophy that it has revealed through the sages and Rishis of India. The second verse 

of Patanjali describes most of it. Yoga is to control the distractions of the mind. Once 

that is done it is easier to merge individual consciousness with supreme consciousness 

and be in a state of bliss free from the materialistic disposition and its allied pain and 

misery. Controlling the mind is to control the Prana which is part of consciousness. It is 

Shiva making effort to be Shiva. Pranayama helps to control the Prana and hence the 

mind. The uncontrolled fluctuations are the cause of diseases as that disturbs the 

homeostasis of the body. Through Yoga we can check it and that is why Yoga has 

become popular worldwide, namely for disease prevention and management. 

From the alternative medicine, Electro photonic imaging (EPI) technique is emerging as 

a novel technique of measurement of the bio-energy of the body. Yoga intervention for 

improvements in homeostasis and monitoring the changes through Electro photonic 

imaging (EPI) technique is a desired holistic approach for monitoring health and 

happiness across the world. It is necessary to correlate EPI norms with the established 

biochemical parameters to have wide and scientific acceptability in modern medicine. 

There is a need for such study.  

The study is in two parts. In the first part, a study of classical literature is presented 

wherein scriptural concepts on Prana and its relation to health is discussed. In the 

second part, experimental aspects of bio-energy are taken up and measurements using 

EPI is presented.  
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 LITERARY REVIEW  

The concepts of Prana, Pranamaya kosa and Pranayama have been drawn through 

various Vedanta and Shaivite literature. The relationship between Prana and Bioenergy 

has been described and also the effect of pranayama on the homeostasis of practioners, 

particularly the advanced Yogis. Prana has been described from many aspects and the 

Shaivite ways of merging Prana into supreme consciousness is the highlight of this 

classical literature study. At the physical level, measurement of Prana (which is referred 

as bio-energy in modern medicine) through Electro Photonic Imaging is investigated in 

detail in Part II of the Thesis. 

 In the scientific literature review, following domains of scientific studies were reviewed   

1) Various studies conducted to find out EPI patterns in various diseases with major 

focus on diabetes. 

3) Studies through Integrated Yoga Module.   

Findings reveal that there is a need to study the effect of diabetes specific Yoga practices 

of SDM (Stop diabetes movement) module of S-VYASA through Electro photonic 

imaging EPI and also need for correlation of EPI parameters with Biochemical 

parameters  

AIM  

To identify EPI parameters that draw correlation with established Biomarkers of 

Diabetes type 2 and find efficacy of Stop Diabetes Movement (SDM) Yoga module 

through Electro Photonic Imaging (EPI). 
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OBJECTIVES  

The objectives of this study are  

a) To correlate FBS (fasting blood sugar) with EPI parameter in normal, pre diabetes 

and diabetes type2 Indian   population. 

 b) To correlate HbA1c (glycated haemoglobin) with EPI parameter in normal, pre 

diabetes and diabetes type 2 Indian population  

c) To look at diabetes type 2 from the prism of Electro Photonic Imaging. In that 

investigate 

          i. Changes in EPI parameters between normal, pre diabetes and diabetes. 

         ii. Changes in EPI parameters between controlled and uncontrolled diabetes. 

        iii. Effect of seven day SDM Yoga program as measured through EPI. 

METHODS  

Study of Praṇa and disease 

 To carry out this study, Shaivite and Vedanta scriptures were referred to and Prana 

traced from the consciousness → Prakriti → Jeeva (Life). It was found that Prana is bio 

energy at the cellular level and any disturbances due to internal or external conditions 

results in changes in this bio energy (pertains to first part of the study) . This can be 

measured by EPI (pertains to second part of the study).  

1. Correlation of FBS with EPI parameters  

A total of 200 participants from different yoga camps and Arogyadham, a residential 

health centre of Swami Vivekananda Yoga Anusandhana Samsthana (S-VYASA, 

Bengaluru, India) were assessed once. This was spread over 6 months. Among them 102 
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subjects were selected. They were categorized into three groups; a. Normal; b. Pre 

diabetes; c. Diabetes. Normal group comprised of 29 subjects (mean age 44±11years) 

and Pre diabetes group comprised of 13 subjects (mean age 51.2±12.3years). Diabetes 

group comprised of 60 subjects mean age 54±9.6years). Out of these 35 were males 

(mean age 56.83±8.72years) and 25 were females (mean age 50±9.4years). EPI was 

taken on the inaugural day of camp before the blood sample was taken for the 

measurement of fasting blood sugar (FBS). Subjects in the age group of 18-75 years of 

age were included in the study. 

 2. Correlation of HbA1c with EPI parameters  

A total of 150 participants were scrutinised from different yoga camps and Arogyadham, 

a residential health centre of SVYASA were assessed once. This was spread over 6 

months. Among them 86 subjects were selected. These were divided into three groups; 

a. Normal; b. Pre diabetes; c. Diabetes. Normal group comprised of 50 subjects (mean 

age 38.6±10. 2years). Out of these 25 were males (mean age 37.2±9.74 years) and 25 

were females (mean age 40±10.7 years). Pre diabetes group comprised of 17 subjects 

(mean age 48±14.49 years). Out of these 14 were females (mean age 48±14.49 years) 

and rest were males (mean age 61±18.52 years). Diabetes group comprised of 19 

subjects (mean age 51.05±10.29 years). Out of these 13 were females (mean age 

49.31±10.96 years) and 06 were males (mean age 54.83±8.23 years) EPI technique was 

used to assess the subjects once on the inaugural day of camp before blood sample was 

taken for measurement of glycated haemoglobin (HbA1c) .Subjects in the age group of 

18-75 years of age were included in the study.  
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3.  Diabetes type 2 from EPI perspective 

a. Comparison of EPI parameters among normal, pre diabetes and diabetes 

One hundred and two subjects (mean age 51±11 years) were selected. Out of these 52 

were males (mean age 54±11 years) and 50 subjects were females (mean age 47±10 

years).These were categorized into three groups namely normal, pre diabetes and 

diabetes on the basis of their FBS score. Normal comprised of 29 subjects (mean age 

44±11years); Pre diabetes comprised of 13 subjects (mean age 51.2±12.3 years) and 

Diabetes comprised of 6o subjects (mean age 54±9.6 years). The subjects were assessed 

on the inaugural day of the camp utilizing the Electro Photonic Imaging (EPI) technique.   

b. Comparison of parameters in controlled and uncontrolled diabetes 

Sixty subjects (mean age 53.8±9.62 years) were selected for the study. Out of these 35 

were males (mean age 56.83±8.72 years) and 25 were females (mean age 49.56±9.38 

years). The total subjects were categorized into; a. Controlled diabetes; b. Uncontrolled 

diabetes .There were 27 subjects (mean age 51±11 years) in controlled category and 33 

subjects (mean age 51.97± 9.65 years) in uncontrolled category. The measurements were 

taken once before intervention.  

c. Effect of 7 day SDM Yoga program on diabetes type 2 patients. 

Thirty seven subjects (mean age 54.46±7.21 years) were selected for this study. There 

were 24 males (mean age 57.46±7.35 years) and 13 females (mean age 54.62±6.83 

years). EPI measurements were taken in the pre and post stages of SDM Yoga 

intervention. The EPI parameters analyzed in these studies were Total area, Average 

intensity, Entropy, Fractality, Form coefficient, Integral area of Pancreas, Liver, Immune 

organs, Coronary vessels, Cerebral vessels, Left kidney and Right kidney.  
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DESIGN   

Study of Prana and disease - Scriptures 

Study 1- Survey design  

Study 2- Survey design  

Study3  

         i. Three-group comparative design  

        ii. Two-group comparative design  

       iii. Pre-post intervention design 

ASSESSMENT TOOLS  

Instrument of make Kirlionics Technologies International (KTI) company Saint-

Petersburg, Russia (GDV camera Pro with analog video camera, model number: 

FTDI.13.6001.110310) was used for the assessment purpose.  

DATA EXTRACTION  

EPI Diagram and EPI Screening Software Program was used for data extraction for 

Integral area of Pancreas, Liver, Immune organs, Coronary vessels, Cerebral vessels, 

Left kidney and Right kidney. EPI Scientific laboratory was used for Total area, 

Average intensity, Entropy, Fractality, Form coefficient.  

DATA ANALYSIS  

Data analysis was done with the help of Microsoft Office Excel 2007 and R studio 

version 3.2.0 along with ‗R Cmdr‘ version 2.1-7   

 



16 
   

 

RESULTS    

Study1. Correlation and regression analysis was done by using ―R Statistical Package‖. 

Regression analysis was done between FBS and EPI parameters (which ever showed 

significant correlation individually). The results were unique as different EPI parameters 

showed correlation with FBS in the three categories namely normal, pre diabetes and 

diabetes. A very noteworthy observation was the correlation of FBS with Left kidney 

and pancreas in the case of pre diabetes which is in conformity with modern medical 

research findings.  

Study2. Correlation and regression analysis was done by using ―R Statistical Package‖. 

The correlation between HbA1c and EPI parameters were not significant in all the three 

groups namely normal, pre diabetes and diabetes. The results were similar in correlation 

analysis as well in the regression analysis. This was a very noteworthy observation as 

EPI parameters indicate current energy status while HbA1c is the average of three 

months sugar levels in the blood cells. This again was in line with the research from 

modern medical science that there is no correlation between FBS and HbA1c and many 

studies do not recommend HbA1c for certain situations.  

Study3. 

i. Independent sample‗t‘ test was carried out between normal–diabetes, normal-pre 

diabetes and diabetes-pre diabetes. Results showed progression from normal to pre 

diabetes to diabetes stage in most of the organ specific parameters. The results indicated 

that as the disease progresses EPI parameters Total area and Average intensity increase 

in value, Fractality and Form coefficient decrease in value. 

ii. Independent sample‗t‘ test was carried out between controlled and uncontrolled 

diabetes. There was no change in all parameters except that Immune organs. This could 
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be explained from the fact that when diabetes has taken its grip, most of the organs are 

affected and are low on homeostasis whether or not pathologically the results show 

controlled or uncontrolled diabetes.  

iii. Paired‗t‘ test was carried out on the EPI parameters in the pre and post conditions of 

SDM  Yoga program. Results showed changes in the selected EPI parameters. The 

values of the parameters were moving closer to base values. How much change can 

make a pathological difference was beyond the scope of this research.  

CONCLUSION  

In Part 1 of the study, Prana was explored in detail and its link to bio energy established. 

Measurement by EPI is the measurement of a form of Prana at the cellular level. In part 

2 interesting results were achieved in respect of bio energy changes at Pancreas and left 

kidney in the pre diabetes stage and no correlation between EPI and HbA1c parameters. 

The gradual change in EPI parameters was noticed from normal to pre diabetic and 

diabetic stage. Not much of difference was observed in the parameters in controlled and 

uncontrolled diabetes and is due to effect of deterioration already set in. Seven days 

SDM program results in changes in the EPI parameters. How much change is the desired 

change for medical results was beyond the scope of this research. 
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PART 1 

2.0 LITERARY SEARCH  

REVIEW OF EARLIER WORK IN THE FIELD   

The concept of Prana has come to us from Rishis and sages from the ancient times. 

There are vast number of scriptures that speak about it in their own style and content 

such as Vedas, Upanisads, Tantra and Bhagwatgita to quote a few. Later many scholars 

have carried out studies to define and investigate the concept of Prana and Pranamaya 

kosa, Chakras and Nadis and their relevance to health and diseases. In the modern times 

the word bio energy is most often used for Prana and it is equated with Chi from 

Chinese scriptures. In a dissertation titled ―Effect of integrated yoga lifestyle module on 

Acugraph measures‖, the author has tried to link Prana and Chi and Ida and Pingala 

Nadis with Yin and Yang (Niharika, 2012). More recent studies that are relevant to our 

literary work include a dissertation ―Concept of Prana, its evolution and its regulation 

through Pranayama‖. The role of Pranayama (yogic breathing) in improving the 

performance of competitive swimmers has been brought out. In this study, Upanisads – 

Prasna Upanisad, Taittiriya Upanisad and yoga texts Patanjali‘s Yoga Sutras, Hatha 

Yoga Pradipika, Srimad Bhagavad Gita and Yoga Vasishta have been referred. The 

author has highlighted the concept of Prana from ancient scripture, its relevance to 

breathing, its regulation through Pranayama and also mentioned how to achieve mastery 

over Prana through Pranayama (Hakked, 2013). In another thesis titled, ―Understanding 

type 2 diabetes at the Prāṇamaya Kosa level‖, authors have focused on the Pranic energy 

imbalances with increase in diabetes. Prana imbalances are caused by emotions and 

other blockages (known as Adhi). This forms important aspect of disease prevention in 

apparently healthy patients. This work introduced new technology Electron Photonic 

Imaging (EPI) and Acugraph to observe the imbalances at the inception stage and help 
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to reduce incidence of the disease (Sharma, 2014). There is another thesis titled 

―Electro-dermal study of acupuncture meridian endpoint energies in health and various 

conditions including type 2 diabetes mellitus‖. The focus was on the structure of 

imbalances in Prana and its five components (five vayus), their locations, and the 

mechanism by which this imbalances that develop in the body. In this work various 

scriptures were extensively reviewed and a theoretical model was proposed for Prana/chi 

imbalances that lead to diseases (Meenakshy, 2015). In a study titled ―Effect of 

anapanasati meditation on stress management as measured through EPI‖, the authors 

have shown how Prana can be controlled through Pranayama and meditation and reduce 

stress levels. Anapanasati meditation is one of the meditation techniques in Buddhism in 

which the awareness is on one‘s own respiration (Gurudeo, 2016). Besides there is a 

study on the effects of music therapy on the stress levels diabetic patients has been 

demonstrated. (In Table 1 below, an overview of research connected with these concepts 

is given) 

TABLE 1: SUMMARY TABLE OF PREVIOUS WORKS 

Sl 

No. 

Author and year Summary Strength Limitations 

1. 

Niharika, 2012  

(M.Sc. Dissertation 
1. The concept of Prana was 

derived from ancient scriptures 

(Vedas, Upanisad, and Srimad 

Bhagvad Gita) and concept of 

Chi energy was driven from 

ancient Chinese scriptures.  

2. Presence of Chi energy in 

the body was related to be 

responsible for sustaining 

health. 

1. Correlation between 

Prana and Chi is 

brought out.  

2. Ida and pingala nadis 

were related to Yin and 

Yang.  

3. Five main Pranas,sub 

Pranas and their 

functioning were 

mentioned.  

4. Prana was defined 

from Vedas point of 

view which      gives      

indepth understanding    

of   Prana.  

5. Theoretical work was 

related to experimental 

work. 

1. No theoretical 

model was proposed.  

2. Major focus have 

been only on Prana 

and chi relevance 

2. Hakked, 2013  1.  Explained   the  concept  of  1. Prana and breath 1. No theoretical 
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(M.Sc. 

Dissertation)   

Prana, its evolution and its 

regulation through Pranayama.  

2. The texts referred were 

Prasna Upanisad, Taittiriya 

Upanisad, Patanjali‘s Yoga 

Sutras, Hatha Yoga Pradipika, 

Srimad Bhagvad Gita and Yoga 

Vasishta.  

3. Prana is force behind every  

Action. 

were related.   

2. Prana regulation was 

focused.   

3. Experimental work 

has been related with 

literature review.  

4. Prana and Pranayama 

have been defined.   

 

model was   proposed.   

2. Main focus of the 

work was on Prana 

and Pranamaya kosa 

only. 

3 Sharma, 2014 

(Ph.D. thesis) 

Main focus on the Pranic 

energy imbalances which is 

ground for manifestation of 

pathology.  

Tracking Prana imbalances at 

earliest in apparently healthy 
patients forms a potentially 

important aspect of disease 

prevention.  

For this, a new methodology 

and new techniques of 

assessments have been 

incorporated in experimental 

work. 

1. A theoretical 

framework for the 

subtle anatomy of 

Pranamaya kosa have 

been proposed  
2. An attempt has been 

made to incorporate the 

literary search in 

experimental work.  

3. Various texts on 

yoga and Ayurveda 

have been presented to 

bring out the concept of 

disease. 

Out of 108 major and 

minor Upanisads 

mainly focused on 

Prasna Upaniṣad with 

some input from 

Taittiriya Upanisad 

and Chandogya 

Upanisad and major 

focus of the work was 

on yoga bioenergetics 

and their relation to 

disease. 

4 Meenakshy, 2015 

(Ph.D. thesis) 

Functioning of Prana connected 

to respiration and circulation. 

Imbalance in Ojas and Tejas 

cause imbalance in Prana and 

vice versa.  

 

1. Detail of Prana 

imbalances caused by 

Adhi.  

2. Elucidation on the 

structure of imbalances 

in Prana and 5 vayus.  

3. The mechanism of 

how Prana imbalance 

develops.   

4. A theoretical model 

for Prana/Chi 

imbalance that leads to 

diseases was pro posed.   

5. Literary search work 

was related to 

experimental work. 

Out of 108 major and 

minor Upanisads 

mainly focussed on 

Prasna Upaniṣad with 

some input from 

Taittiriya Upanisad 

and Chandogya 
Upanisad. Major 

focus was on 

Prana/chi imbalances 

caused by Adhi and 

the mechanism of 

how this imbalance 

develops and its 

relation with diseases. 

5. Indra Rao, 2015 

(PhD thesis) 

Concept of Aadhi and Vyadhi 

as per yoga and ayurveda. 

Prana and the pranic flow. 

Impact of blocking in the flow 

of prana.  

Music as a therapy may 

be used to improve the 

balance of autonomic 

nervous system. 

Explanation of disease 

with regard to 

sympathetic and 

parasympathetic 

responses. 

More focus was on 

the EPI and the music 

than the important 

literature on prana. 

6. Guru Deo, 2016 

(PhD thesis) 

The compiled review of literary 

research provides the original 

information about dhyana 

described in ancient Indian and 

Buddhist scriptures. If one 

practices meditation regularly, 

one may achieve a state of 

intuitive, self-absorptive 

consciousness with serenity 

and presence of mind, which 

may lead to Samadhi or 

Classical texts namely 

Srimad Bhagavad Gita, 

Patanjali‘s Yoga Sutra 

YogaVasishta,Upanisad 

and Buddhist texts 

(Maha Satipatthana 

Sutta)have been 

consulted. Prana is 

referred as universal 

energy and an energy 

model is presented to 

More of the literature 

is on different styles 

of meditation 
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CONCLUSION  

Earlier studies have mostly focused on compilation of the literature available from the 

ancient texts about Prāṇa, Pranamaya kosa, nadis and cakräs. Studies by Sharma 2014 

and Meenakshy 2015 have proposed theoretical framework in the support of their 

experimental studies; anatomy of Pranamaya kosa and Prana/Chi imbalances leads to 

disease. Kushwaha 2016 attempted measurement of Prana of dead leaves. Gurudeo 2016 

has given a model of Prana and energy flow in various groups of meditators. In our 

study, we have focussed on the concept of Prana from Shaivite and Vedanta scriptures, 

compilation of verses related to Praṇa and Pranamaya kosa, trace prana from 

consciousness to its dissolution as depicted in our scriptures and study the relationship 

between the prana and disease.         

 

 

enlightenment.    

  

 

understand the 

meditation from two 

aspects i.e., body 

function and energy 

flow. Moreover, the 

review throws light on 

the difference between 

dhyana and meditation 

in the Eastern and 

Western perspective. 

7. Kushwaha, 2016 

(PhD thesis) 

 

Studies have explored measur- 

ment of Praṇa.  

 

 1. Concept of the 

Praṇamaya kosa.  

2. Compilation of 

verses related to Praṇa 

and Pranamaya kosa 

from various ancient 

scriptures.  

3. Experiment on live 

and dead leaves to find 

out the dynamic 
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The major focus of 

the study is on 

standardization of EPI 

for Indian populaion. 

Relating the images 

of dead leaves to 

Prana requires more 

research. 



24 
   

 

2.1 AIM & OBJECTIVES   

AIM  

To understand the concept of Prana and Pranamaya kosa through study of Shaivite and 

Vedanta  literature. 

OBJECTIVES  

i. To present information about Prana with its specific functions.  

ii. To trace evolution of Prana. 

iii. To discuss concept of Prana merging into Consciousness.  

2.2 MATERIALS   

Upanisads 

Prasna Upanisad, Kena Upanisad, Katha Upanisad, Mundaka Upanisad, Taittiriya 

Upanisad, Aitareya    Upanisad, Chandogya Upanisad, Bahadarnaiyaka Upanisad  

Smriti  

Srimad Bhagvad Gita, Yoga Vasishta, Patanjali‘s Yoga Sutras  

Yoga Texts  

Hatha Yoga Pradipika, Hatha Ratnavale, Gheranda Samhita 

Tantra 

Shiv Sutras, Tantraloka, Vijnana Bhairavi 
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2.3 INCLUSION CRITERIA  

The search lead to large number of references that include various texts; therefore in the 

current work we focused on those verses that link Prana and Pranamaya kosa with 

special reference to major Upanisad, Smritis, and Tantra only.  

2.4 EXCLUSION CRITERIA  

The exclusion criteria was set for those verses or references which talk about Prana and 

Pranamaya kosa but do not explain in detail their relevance in the context of present 

work. Though, those verses or references might offer rich sources of information, for our 

work and its need, we restricted to the texts that served our purpose. 

2.5 METHODS 

2.5.1 DESCRIPTION OF PRANA 

Etymology of Prana 

This study is regarding measurement of subtle energy in the human body. There are 

various names for this energy like ‗prana‘or ‗prana shakti‘ in the scriptures, as well bio 

energy or bio electricity in the modern   terminology. As long as the body is functioning 

within the normal state of health, prana or bio-energy will have some pattern. When the 

normal state is disturbed either through internal factors like aging and disease external 

factors like infection, accidents and stress; the bio energy pattern changes.  It causes 

changes in the electronic configuration of the cells and that results in the changes in 

energy status which can be captured through Electro Photonic Imaging. It is important 

and interesting to trace the source and destination of this energy. Indian spiritual 

philosophy provides an understanding of this phenomenon.  
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Our ego, intellect, mind and all the five constituents of living bodies, namely earth, 

water, fire, air and ether, in their organic form, are the creations of 'Prana-Shakti'. This is 

the reason why a living creature is called a Prani, which means possessing Prana, in 

India. It is with the energy supplied by Prana that the embodied Soul or Jivatma can will, 

act or know. It is with this energy, again, that he can win liberation from the cycle of life 

and death (Gopi Kishen, 1981). To reproduce the following passages from the work 

Raja Yoga, by Swami Vivekananda:  

―By what power is this Akasha manufactured into this universe, it is by the power of 

Prana. Just as Akasha is the infinite, omnipresent material of this universe, so is this 

Prana the infinite, omnipresent manifesting power of this universe. At the beginning and 

at the end of a cycle everything becomes Akasha, and all the forces that are in the 

universe resolve back into the Prana: in the next cycle, out of this Prana is evolved 

everything that we call energy, everything that we call force. It is the Prana that is 

manifesting as motion, gravitation and magnetism. It is the Prana that is manifesting as 

the actions of the body, as the nerve currents, as the thought force. From thought down 

to the lowest force, everything is but the manifestation of Prana. The sum total of all 

forces in the universe, mental or physical, when resolved back to their original state, is 

called Prana‖ (Advaita Ashrama, 2016, Chapter III). To make clear the relations 

between 'chit' (cit) and 'prana', the following lines from Arthur Avalon's ‗The Serpent 

Power‘ (Chapter II pg 31) are illuminating:  

―Mind and body are the instruments whereby the ordinary worldly experience is had. As 

long as they are restricted to that role, they are impediments in the way of attainment of 

the state of pure Consciousness (Cit). For such attainment all screenings (Avarana) of 

Cit must be cleared away. Yoga, therefore, is the method whereby mental intellection 
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and feeling (citta-vritti) and Prana are first controlled and then stayed. Citta-vritti as per 

Patanjali Yog Sutras means the fluctuations of mind. When the Citta, Vritti and Prana 

are stilled, then Cit or Paramatma stands revealed. It supervenes without further effort 

on the absorption of matter and mind into the primordial Power (Shakti) whence they 

sprang, of whom they are manifested forms, and who is herself as Shiva, one with him 

who is Shiva or Consciousness. Yoga thus works towards a positive state of pure 

consciousness by the negation of the operation of the principle of unconsciousness, 

which stands in the way of the uprising. In the physical body we have two types of 

energies. One is known as prana and the other is known as mind or consciousness. That 

means, in every organ of the body there should be two channels supplying energy. 

Modern physiology describes two types of nervous systems - the sympathetic and the 

parasympathetic, and these two nervous systems are interconnected in each and every 

organ of the body. In the same way, every organ is supplied with the energy of prana 

and the energy of mind. In yoga, the concept of prana is very scientific. When we speak 

of prana, we do not mean the breath, air or oxygen. Precisely and scientifically speaking, 

prana means the original life force. Prana is a Sanskrit word constructed of the syllables 

pra and an. 'An' means movement and 'pra' is a prefix meaning constant. Therefore, 

prana means constant motion. This constant motion commences in the human being as 

soon as he is conceived in his mother's womb. Prana is therefore a type of energy 

responsible for the body's life, heat and maintenance‖ (Swami Satyananda 

Saraswati, 1981 in ―Prana: the Universal Life Force‖ (The Bihar School of Yoga 

1982) 

Nadis, Chakras and the distribution of Prana 
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According to yoga, tantra and the science of kundalini, prana is supposed to originate in 

pingala nadi. Within the framework of the spinal cord, there are three channels known as 

nadis in yoga. One is called ida, another is pingala and the third is sushumna.  Ida nadi 

represents mental energy, pingala represents prana or pranic energy and sushumna 

represents spirit or spiritual awareness. These three nadis originate in mooladhara 

chakra, which is situated at the perineum or cervix. Pingala nadi flows to the right from 

mooladhara and continues to cross ida at each chakra all the way up to ajna. 

There are six chakras through which pingala nadi passes. The first one is mooladhara 

chakra from which it originates. The second is swadhisthana where the nadi crosses to 

the left. The third is manipura chakra where the nadi crosses to the right. And the fourth 

is anahata where the nadi crosses to the left. The fifth is vishuddhi where the nadi 

crosses to the right and the sixth is ajna where the nadi terminates from the right. 

Similarly, ida nadi also crosses at each chakra but in the reverse order. Every sincere 

yoga aspirant should have a clear understanding of the pathway of these three major 

nadis. 

Pingala nadi is the distributing channel for prana in the body, and from each chakra 

Prana is disseminated to every organ of the body. From swadhisthana the pranic energy 

is distributed to the genito-urinary system. Manipura chakra supplies prana to the 

digestive system and anahata supplies the respiratory and cardiovascular systems. From 

vishuddhi, distribution takes place to the ears, eyes, nose and throat, and ajna chakra is 

the distributor of energy through which man's brain is nourished. 



29 
   

 

Fuel of Life 

Prana is not merely a philosophical concept; it is in every sense a physical substance. 

Just as radioactive or electromagnetic waves exist even though we can't see them, in the 

same way, in this physical body, there are pranic waves and a pranic field. Now, each of 

us has a certain quantity of prana in our physical body and we utilize this in the course 

of our day to day activities throughout life. When our Prana diminishes, sickness sets in, 

and when we have plenty of Prana, every part of the body is in perfect health. If we have 

an excess of Prana, it can be transmitted to others for healing. 

The inner Prana can be stimulated by the practice of Pranayama and thereby increased to 

a greater quantum. The brain requires maximum Prana, and for the practice of 

meditation, it needs an increased supply. It is for this reason that we practise Pranayama 

before commencing our meditation practice. If we are not able to supply plenty of pranic 

fuel to the brain, the mind becomes very restless and disturbed. When the brain is 

receiving a deficient supply of Prana, one suffers from nervous depression or nervous 

breakdown. Then the whole body perspires, there is trembling in every organ, mind is 

unsteady and one is constantly thinking negative thoughts. This state indicates that the 

brain is only receiving a very small quantity of Prana. 

The Yoga Vasishta (one of the great Advaita scriptures) depicts Prana as a live form of 

expanded cosmic existence, without limit or boundaries. However, the ancient sage also 

postulated that there is some kind of personal Prana, which encompasses about twelve 

inches around the body in all directions (Swami Venkatesananda - Hatha Yoga 1975. pg 

39). He calls this personal Prana ―vadasanta‖. This can roughly correspond to what is 

usually known today as the aura). According to yogic science, a human being is capable 

of experiencing five dimensions of existence, which are called Panchakosa or five 
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sheaths. These are the five spheres in which a human being lives at any given moment 

and they range from gross to subtle. The five sheaths are Annamaya koça, the koça of 

matter, the physical vehicle, the Pranamaya kosa, the kosa of Prana, the "vital" vehicle, 

the Manomaya kosa, the kosa of Manas, the mental vehicle, the Vijnanamaya kosa, the 

kosa of Vijïnana, the vehicle of Higher Reason and the Änandamaya kosa, the kosa of 

Ananda (joy or bliss). And when that vehicle is well developed there is self-realization 

which involves ultimate experience of Unity with All.   

Figure 1: Graphical presentation of Panchakosa 

 

The physical body (Annamaya kosa) is also called SthUla Sarira, "gross body." The soul 

body (Änandamaya kosa) is also called Karana SarIra, "causal body." The Pranamaya, 

Manomaya and Vijnanamaya kosas together comprise the Sukshama Sarira, "subtle 

body," with the Pranamaya shell disintegrating at death.   

When covered by a blue cloth, a pure colour less crystal takes the colour of cloth itself. 

Similarly because of the union with the five kosas, the pure Atma (soul) appears to be 

like them. (Atmabodha, Verse14). The Panchakosa (five sheaths) concept is mentioned 

with in-depth understanding in the Taittiriya Upanisad. 
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Table 2: Explanation of Pancha kosa from gross to fine  

Panchakosa 

Annamaya 

kosa 

Matter Physical Physical body and senses 

Pranamaya 

kosa 

Vital 

Air 

Energy Driving force behind the 

physical aspect of the senses and 

the operation of the physical 

body. 

Manomaya 

kosa 

Mind  Mental Processing, reason, logic and 

emotion.  

Vijnanamaya 

kosa 

Intellect Wisdom Faculty which discriminates. 

Anandmaya 

kosa  

Bliss Centre of 

consciousness 

Independent of any reason or 

stimulus. 

 

Uniting with Universal Prana 

Prana is not only the life force, it is also a very powerful healing force in the body that 

can eradicate the most difficult physical problems. Moreover, the Prana within us is a 

part of the universal Prana. If one can unite with the universal Prana, he/she can draw 

the required amount of Prana whenever there is a need.The characteristics of Prana are 

described in many scriptures like Upanisads, Tantra, Bhagwad Gita, Yoga texts viz., 

Patanjali‘s Yoga Sutra, Hath Yoga Pradipika, Yoga Vasishtha, Gerhanda Samhita, Shiv 

Sutra. 
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Our scriptures describe beautifully the journey from absolute subtle also called the 

supreme consciousness to a gross, interspersed with the individual consciousness. Mind 

is an interface between the gross and the individual self (consciousness). Diseases are 

due to fluctuations of the mind and if this mind gets subjugated to individual self, there 

will be no disease and death. Let us try to understand this consciousness through our 

scriptures.  

Pranayama and Disease Cure 

It is often claimed in Hatha yoga that Pranayama is capable of curing many diseases 

(though improper practice may cause disease) viz., viral diseases, auto immune diseases, 

and genetic diseases. This claim is actually quite sound and entirely within the realms of 

scientific explanation.  

yavÖayu> iSwtae dehe tav¾IvnmuCyte, 

mr[<  tSy in:³a<itSttae vayu< inraexyet!. 

yävadväyuù sthito dehe tävajjévanamucyate | 

maraëaà  tasya niñkräantistato väyuà nirodhayet|| 

So long as the (breathing) air stays in the body, it is called life. Death consists in the 

passing out of the (breathing) air. It is, therefore, necessary to restrain the breath. 

Hatha Yoga Pradipika Ch II Verse 3  

Then let the intelligent student close with his right thumb the pingala (the right nostril), 

inspire air through the Ida (the left nostril), and keep the air confined—suspend his 

breathing—as long as he can; and afterwards let him breathe out slowly, and not 

forcibly, through the right nostril. Shiva Samhita Ch III Verse 22 

Many of the Pranayamas used in hatha yoga share a common factor: they work in some 

way to slow and reduce standard unconscious breathing, for example nadi shodanna, 
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alternates the breathing between each nostril and whilst this may produce additional 

subtle effects it acts to reduce airway size so slowing the rate at which air can be inhaled 

and exhaled, the gentle contraction of the base of the throat used in Ujayi also serves to 

restrict airway size, breath retention in general will obviously reduce breathing rate. 

2.5.2   VERSES ON SELF AND PRANA FROM SCRIPTURES 

Attributes of  Self 

^xv¡ à[muÚyTypan< àTygSyit, 

mXye vamnmasIn< ivñe deva %paste. 

üdharvaà praëamunnayatyapänaà pratyagasyati| 

madhye vämanamäsénaà viçve devä upäsate|| 

That which moves Prana up and pushes apana down. One who stays in the middle of 

heart, all devas worship that praiseworthy lord. Katha Upanisad 2.2.3 

$NÔ< imÇ< vé[< Ai¶m ÷ 

Awae idVya s sup[aeR géTç> 

@km! sdœ ivà!h b÷xa vdiNt 

Ai¶m ym< Mtirëm ÷, 

éndraà mitraà varuëam agnima hu 

atho divyä sa suparëo garutmnaä 

ekam sad viprha bahudhä vadanti 

agnima yamaà mtarivnama hu| 
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They hail Him as Indra, as Mitra, as VaruNa, as Agni, also as that divine and noble-

winged Garutman. It is of One Existence that the wise ones speak in diverse ways, 

whether as Agni, or as Yama, or as Matarishva.  Rigveda 1.164.64 

devanamis viûtm> ipt&[a< àwma Svxa, 

\;I[a< cirt< sTymwvaR¼rsamis. 

devänämasi vahnitamaù pitåëäà prathamä svadhä| 

åñéëäà caritaà satyamatharväìgarasämasi|| 

You are the best transmitter to the celestials. You are the food-offering to the manes that 

precedes other offerings. You are the right conduct of the organs that constitute the 

essence of the body and which are known as the atharvas. Prasna Upanisad 2.8  

tpsa cIyte äü ttae=ÛmiÉjayte, 

AÚaTàa[ae mn> sTy< laeka> kmRsu cam&tm!, 

tapasä céyate brahma tato'nnmabhijäyate| 

annätpräëo manaù satyaà lokäù karmasu cämåtam| 

Through knowledge Brahman increases in size. From that is born food (the 

Unmanifested). From food evolves Prana (Hiranyagarbha);(thence the cosmic) 

mind;(thence) the five elements;(thence)the worlds, (thence) the immortlity that is in 

karmas. Mundaka Upanisad 1.1.8 

s yae h vE tTprm äü ved 

äüEv Évit naSyaäüivTk…le Évit, 

trit Aaek trit paPman< 

guha¢iNw_yae ivmu´ae=è!tae Évit. 
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sa yo ha vai tatparama brahma veda 

brahmaiva bhavati näsyäbrahmavitkule bhavati| 

tarati oka tarati päpmänaà 

guhägranthibhyo vimukto'mrto bhavati|| 

Anyone who knows that supreme Brahman becomes Brahman indeed. In his line is not 

born anyone who does not know Brahman, He overcomes grief, and rises above 

aberrations; and becoming freed from the knots of the heart, he attains immortality. 

Mundaka Upanisad 3.2.9 

h‡s> zuic;ÖsuriNtir]sÏaeta veid;ditiwÊRrae[st!, 

n&:Örs†tsÖyaemsdâa gaeja \tja AiÔja \t< b&ht!, 

haðsaù çuciñadvasurantirikñasaddhotä vediñadatithirduroëasat| 

nåñdvarasadåtasadvayomasadabjä gojä åtajä adrijä åtaà båhat| 

One who is in the act of doing like the migratory bird, he is the Sun in the sky and hence 

a planet, in the form of air moves in outer space, he is fire in the earth, wine in the 

container. Likewise he is the action in men, he is in the Devtas , he is in truth, one who 

moves in sky, appears from water, earth, fire and mountains. He is the ultimate truth 

and the great. Katha Upanisad 2.2.2  

@; % @v ÉamnIre; ih sveR;u laeke;u Éit 

sveR;u laeke;u Éit y @v< ved 

eña u eva bhämanéreña hi sarveñu lokeñu bhati 

sarveñu lokeñu bhati ya evaà veda 
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This once again is called the bestower of lustre because this one shines in all the worlds. 

He who knows thus shines in all the worlds. Chandogya Upanisad 4.15.4  

yTàa[en n àai[it yen àa[>  à[Iyte, 

tdev äü Tv< ivi˜ ned< yeiddmupaste. 

yatpräëena na präëiti yena präëaù  praëéyate| 

tadeva brahma tvaà vidghi nedaà yedidamupäsate|| 

That which man does not smell with the organs of smell, that by which the organ of 

smell is impelled, know that to be Brahman and not what people worship as an object. 

Kena Upanasid 1.9 

Introduction to Prana 

AaTmn @; àa[ae jayte, 

ywe;a pué;e DayetiSmNÚetdatt< mnaek«tenayaTyiSmÁzrIre. 

ätmana eña präëo jäyate| 

yatheñä puruñe chäyeetasminnnetadätataà manokåtenäyätyasmiïçarére|| 

From the self is born this Prana. Just as there can be this shadow when a man is there , 

so this Prana is fixed on the self. He comes to this body owing to the actions of the mind. 

Prasna Upanisad 3.3 

s àa[ms&jt àa[aCÀÏa< o< vayuJyaeRitrap> p&iwvIinÔy< mn>, 

AÚmÚaÖIy¡ tpae mÙa> kmR laeka laeke;u c nam c. 

sa Pranamasåjata Pranacchraddhäà khaà väyurjyotiräpaù påthivénidrayaà manaù| 

annamannädvéryaà tapo manträù karma lokä lokeñu ca näma ca|| 
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He created Prana; from Prana faith, space, air, fire, water, earth, organs, mind, food; 

from food vigour, self control, mantras, rites, worlds, and the name in the worlds. 

Prasna Upanisad 6.4 

à[e t&Pyit cDuSt&Pyit cDui; 

t&PyTyaidTy s t&PyTyaidTye t&Pyit *aESt&Pyit 

idiv t&PyNtya< yiTkÂ *aEíidTyíxEitóhtSt&Pyit 

tSyanut&ipt< TPyit àjya pzuiÉrÚa"en tejsa äüvcRseneit, 

praëe tåpyati cachuståpyati cachuñi 

tåipyatyäditya sa tåpyatyäditye tåpyati dyauståpyati 

divi tåpyantayäà yatkiïca dyauçcadityaçcadhaitiñöhahataståpyati 

tasyänutåpitaà tpyati prajayä paçubhirannäghena tejasä brahmavarcaseneti| 

 

 When Prana becomes satisfied, the eye becomes contented; when the eye becomes 

satisfied, the sun becomes contented; when heaven becomes satisfied, then, whatever is 

presided over by heaven and the sun becomes contented. After that is satisfied, the eater 

himself becomes contented with progeny, ailments, edible food, physical lustre of vedic 

knowledge. Chandogya Upanisad 5.19.2 

@;ae=i¶StpTye; suyR @; pjRNyae m"vane; vayu>, 

@; p&iwvI riydeRv> sds½am&t< c yt!, 

eño'gnistapatyeña surya eña parjanyo maghaväneña väyuù| 

eña påthivé rayirdevaù sadasaccämåtaà ca yat| 

This one (Prana) burns as fire, this one is the sun,this one is the cloud, this one is Indra 

and air, this one is the earth and food. This god is the gross and subtle, as well as that 

which is nectar. Prasna Upanisad 2.5 
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àa[Syed< vze sv¡ iÇidve yt! àitótm!, 

matev puÇan! r]Sv ïIí à}a< c ivxeih n #it. 

Pranasyedaà vaçe sarvaà tridive yat pratiñöhatam| 

mäteva puträn rakñasva çréçca prajïäà ca vidhehi na iti|| 

All this in the world ,as also all that in the heaven is under the control of Prana. Protect 

us just as amotherdoes her sons, and obtain for us splendour and intelligence. Prasna 

Upanisad 2.13 

Ara #v rwnaÉaE àa[e sv¡ àiti;Qtm!, 

\cae yju‡i; samain y}> ]Ç< äü c, 

arä iva rathanäbhau präëe sarvaà pratiñiöhatam| 

åco yajuðñi sämäni yajïaù kñatraà brahma ca| 

Like spokes are fixed on the hub of a chariot wheel, so everything starting from faith and 

ending with name is fixed on Prana during the time of existence of the world. The things 

fixedon Prana are three kinds of mantras (rks,yajus,samas), sacrifice, kshatriya and 

Brahmana. Prasna Upanisad 2.6 

àjapitíris gÉeR Tvmev àitjayse, 

tu_y< à[ àjaiStvma bil<>  hriNt y> àa[E> àititóis. 

prajäpatiçcarasi garbhe tvameva pratijäyase| 

tubhyaà praëa prajästivamä baliàù  haranti yaù Pranaiù pratitiñöhasi|| 
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It is veily you who move about  in the womb as the lord of creation, and it is you who 

take birth after the image of the parents. O Prana,it is for you, who reside with the 

organs, that all these creatures carry presents. Prasna Upanisad 2. 7  

#NÔSTv< àa[ tejsa éÔae=is pirri]ta, 

TvmNtir] cris s!(STv< Jyaeit;a< pit>. 

indrastvaà Prana tejasä rudro'si parirakñitä| 

tvamantarikñae carsi sryastvaà jyotiñaà patiù|| 

O Prana, you are Indra. Through your valour you are Rudra; and you are the preserver 

on all sides. You move in the sky-you are the Sun, the lord of all luminaries. Prasna 

Upanisad 2.9  

cle vate cle icA< iníle iníl< Évte, 

yaegI Swanu Tv< Aaßaeitt taevayu< inrae"yet!. 

cale väte cale cittaà niçcale niçcalaà bhavate| 

yogé sthänu tvam äpnotita toväyuà niroghayet|| 

When Prana moves, chitta (the mental force) moves.When Prana is without movement, 

chitta is without movement. By this (steadiness of Prana ) the Yogi attains steadness and 

should thus restrain the Vayu (air). Hathyoga Pradipika 2.2 

yavÖayu> iswtaedehetav¾Ivn muCyte 

mr[<tSyin:³aiNtSttae vayu< inrae"yet 

yävadväyuù sithatodehetävajjévana mucyate 

maraëantasyaniñkräntistato väyuà niroghayeta 
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As long as the vayu (air and Prana) remains in the body, that is called life. Death is 

when it leaves the body. Therefore retain vayu. Hathyoga Pradipika 2.3 

àa[ae ýae; y> svRÉuteivRÉait ivjaniNvÖaNÉvte naitvadI, 

AaTm³If AaTmrit> i³yavane; äüivda< viró>. 

präëo hyoña yaù sarvabhutaervibhäti vijänanvidvänbhvate nativädé| 

ätmakréòa ätmaratiù kriyäväneña brahmavidäà variñöhaù|| 

This one is verilly the vital force which shines divergently through all beings. Knowing 

this , the illuminated man has no (further) occasion to go beyond anything in his talk, He 

sports in the self, delights in the self, and is engrossed in (spiritual) effort. This one is 

the chief among the knowers of Brahman. Mundaka Upanisad 3.1.4  

àa[< deva Anu àa[iNt, mnu:ya> pzví ye, àa[ae É!tanaÉayu>, tSmat! svaRyu:muCTye, 

svRmev t AayuyRiNt , ye àa[<äünaepaste, àa[ae ih É!tanÉayu> , tSmat! svaRyu:muCTye #it, 

Pranaà devä anu Prananti. manuñyäù paçavaçca ye präëo bhtänäbhäyuù  

tasmät sarväyuñmuctye 

sarvameva ta äyuryanti ye Pranaà brahmanopäsate präëo hi bhtänabhäyuù  

tasmät sarväyuñmuctyeiti 

The senses act by folllowing the vital force in the mouth; all human beings and animals 

that are there act similarly; since on the vital force depends the life of all creatures, 

therefore, it is called the life of all. Those who worship the vital force as Brahman attain 

full span of life. Since on this vital force depends the life of all, it is called the life of all. 

Those who worship the vital force as Brahman attain the full span of life. Taittiriya 

Upanisad 2.3.1  
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àa[ae Aüeit Vyjanat!, àa[aÏyev! oiLvmain É!tain jayNte, 

àa[en jatain jIviNt, àa[< àyNTyiÉs<ivzNtIit,tiÖ}ay, 

punrev vé[< iptrmupssar, AdIih Égvae äüeit, t‡ haevac, 

tpsa äü ivij}asSv, tpae Aüeit, tpsa äü ivij}asSv, 

tpae äüeit, s tpae=tPyt,s tpStÞva, 

präëo brahmeti vyajänät| Pranaddhayev khalvimäni bhtäni jäyante| 

präëena jätäni jévanti| Pranaà prayantyabhisaàviçantéti|tadvijïäya| 

punareva varuëaà pitaramupasasära | adéehi bhagavo brahmeti| tað hoväca| 

tapasä brahma vijijïäsasva| tapo brahmeti| tapasä brahma vijijïäsasva| 

tapo brahmeti| sa tapo'tapyata|sa tapastaptvä| 

(He) knew the vital force as Brahman, for it is from the vital force indeed all beings 

spring. Having come into being, they live through vital force, they move towards and 

enter the vital force. Having known this, he again approached his father Varuna with the 

formal request ‗O revered sir, teach me Brahman‘. To him Varuna said, ‗crave to know 

Brahman well through concentration; concentration is Brahman. He practiced 

concentration, he having practiced concentration. Taittiriya Upanisad 3.3.1 

àa[ @ev äü[ctuwR> pad> s vayuna Jyaeit;a 

æait c tpit c Éitc tpit c kITyaR yzsa 

äüvcRsen y @ev< ved, 

Prana aiva brahmaëacaturthaù pädaù sa väyunäjyotiñä 

bhräti ca tapati ca bhatica tapati ca kértyä yaçasä 

brahmavarcasena ya aivaà veda| 
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Prana alone is  the organ of smell indeed is the fourth foot of Brahman.  That shines and 

emits heat  through the air. He who knows this shines and emits heat through fame and 

lustre of the knowledge of Brahman. Chandogya  Upanisad 3.18.4 

Characteristics of Prana  

%´ae y @; %½arStÇ yae=saES)̂…rn! iSwt> 

AVy´anuk«itàayae XvinvR[R> s kWyte 

ukto ya eña uccärastatra yo'sausfuran sthitaù 

avyaktänukåtipräyo dhvanirvarëaù sa kathyate 

 From the Uccara of this general Prana there vibrates an imperceptible, inarticulate 

sound which is known as varna. This goes on naturally and continuously in every living 

creature. Tantraloka 131 

Uccara is connected with Prana which means life is energy or bioplasma. Main 

charecteristic of Prana is Uccara-which means rising upwards and appearing as sound. 

Prana is used in two senses 1. General or subtle –known as Pranana; 2. Specific acquires 

names Prana, apAna, samAna, udAna, vyAna according to various functions of Prana 

sakti. Characteristic of specific Prana is Uccara, characteristic of subtle Prana is Varna. 

Various kinds of ananda are obtained by fixing on various Pranas 

 Paramata (subject of experience) – Nijananda 

 Absence of all objects- Nirananda 

 Prana and apana jointly-Parananda 

 Samana-Brahamananda 

 Udana-Mahananda 
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 Vyana- Cidananda 

After realizing experience of these six kinds of anAnda, aspirant has the experience of 

JagadAnanda-consciousness alone expresses as knower, known and means of 

knowledge 

naSyae½ariyta kiíTàithNta n ivXte 

Svymu½rte dev> àai[namuris iswt> 

näsyoccärayitä kaçcitpratihantä na vidhte 

svayamuccarate devaù präëinämurasi sithataù 

No one sound is voluntarily, nor can any one prevent its being sounded. The deity 

abiding in the heart of living creatures sounds it himself. Svacchananda tantra Ch VII 

Verse50 

Abhinavgupta says about it in the following  

@kae nadaTmkae v[R> svR v[RivÉagvn!, 

sae=nStimtêpTvadnaht! #< haeidt> 

eko nädätmako varëaù sarva varëavibhägavan| 

so'nastamitarüpatvädanähat ià hoditaù 

There is one varna in the form of nada in which lie all the various letters, latently in an 

undivided form. As it is ceaseless, it is called anahata i.e., unstruck, natural, 

uncaused.Tantraloka 61216 

Jayaratha‘s commentary on this runs as follows 
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svR v[aR ivÉag SvÉavTvadVy´ àayae 

yae=savnahtêpae nad> s v[eRAaTpiAinimATvadœ v[R %Cyte v[RzBdaiÉxeyae ÉveidTywR> 

sarva varëä vibhäga svabhävatvädavyakta präyo 

yo'sävanähatarüpo nädaù sa varëeätpattinimittatväd 

varëa ucyate varëaçabdäbhidheyo bhavedityarthaù 

In this imperceptible, inarticulate anahata nada, all the varnas (letters) lie latently in an 

undivided way. As all the varnas ( letters) originate from the nada, therefore it is called 

varna proleptically. The anusandhana or intensive awareness of this nada is called 

varna yoga or dhuvni yoga . It is very ancient form of yoga . Sankaracarya calls it nada 

anusandhana.  

s&iòs<harbIj< c tSy muOy< vpuivRid> 

såñöisaàhärabéjaà ca tasya mukhyaà vapurvidiù 

The srsti bija and the samhara bija are its main forms. Tantraloka 132 

Jayaratha explains the main forms in the following words.  

àxanmiÉVyi´ SwanimTywR> 

pradhänamabhivyakti sthänamityarthaù 

Sristibija and Samharabija are the main spots of its revelation 

Sa –sristibija –denoting expiration 

Ha- Samharabija –denoting inspiration 
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iv*azrIrsAa mÙrhSym!, 

vidyäçarérasattä mantrarahasyam| 

The luminous being of the perfect consciousness which is non different from the entire 

cosmos and which is  inherent in the multitude of words whose essence consists in the  

knowledge of the highest non  dualism is the secret of mantra. In the text tantra 

sadhbhava the following matter has been elucidated in detail. ―All mantras consist of 

letters,the letters are a form of Sakti; the Sakti should be known as Matraka which 

should be known as the very form of Shiva‖. 

Matraka is paravak Sakti that generates the world. The little unknown  mother, the letter 

and word power, are the basis of all knowledge. Sakti enclosing within herself the 

central vindu sleeps coiled up in the form of snake. Sleeping there she is thoroughly 

incognizant. Having cast within her womb the moon,fire,the sun, the stars and the 

fourteen worlds she appears as if senseless owing to the poison. The para Shakti which 

is only one appears in three ways; 1.anuttara or the letter A (a) 2. iccha or letter # (i) 3. 

Unmesa(jnana) or the letter % (u). Through these saktis by various sorts of 

conjunctionsand disjunctions, all the nine classes of letters are produced. Parasakti 

characterized by nine classes of letters is known in nine ways . She pervades five 

mantras , she is described in five ways. She appears in twelve vowels, therefore she is 

said to be existing in twelve. From ‗a‘ to ‗ksa‘, she exists in fifty varieties in the Sanskrit 

letters. 

In the heart she is said to be of one atom. In throat, she is of two atoms; always situated 

in the root of the tongue,she is to be known as having three atoms. In the rront of the 
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tongue , there si successful production of the letters . There is no doubt about this . In 

this way is the production of words. All existents moving and unmoving, are pervaded 

by words. Shiv Sutra 2.3 

Nine classes of letters are the following  

1. A vrg 2. k vrg 3. c vrg 4. q vrg 5. t vrg 6. p vrg 7. y vrg 8. z vrg 

9. ] vrg 

The five mantras are 

1. sdyaejat 2. taTpués 3. $san 4 . vamdev 5. AgaEr  

The twelve vowels are all the vowels of Sanskrit alphabet with the exception of \ § ¤ 

¥  

Sanskrit alphabet from A to ] consists of fifty letters 

Parasakti or Paravak is kundalini Sakti. She is the central creative power of the entire 

Matrka of all the subjective and objective phenomena. Broadly, she expresses herself in 

three ways, Pasyanti, Madhyama and Vaikhari. Pasyanti is that where the word and 

object are identical. The division between word and object has not arisen. In this, there is 

only the light of consciousness. Therefore this is the stage of vision,and that is why this 

Sakti is known as pasyanti. She consists of one atom. She is said to be existing in the 

heart. 

In the Madhyama stage , through the division between the word and object has started, it 

is not fully pronounced yet. Madhyama occupies an intermediate stagebetween Pasyanti 

and Vaikhari.That is why she is called Madhyama. She is of two atoms and resides in 

the throat. In the Vaikhari stage, the object is completely separated from the word. The 

word vaikhara  means  body. The body is the seat of gross speech. Therefore gross 
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speech is known as Vaikhari. She is said to exist in the root of the tongue and consists of 

three atoms. Shiv Sutra 3.1  

ANyae=Ntr AaTma àa[my>, tenE; pU[R>, 

anyo'antara ätmä Pranamayaù| tenaiña pürëaù| 

There is another self which is inside, imagined through ignorance to be a self  just like 

the physical body. This later inner self is Prana, the air (vital force). By this airy self has 

filled the self constituted by the essence of food, just as the bellow is filled with air. 

Taittiriya 2.2.1 

Methods to merge with consciousness 

n c]u;a g&ýte naip vaca naNyEdeRveStpsa kmR[a va, 

}anàsaden ivzuÏstTvSttStu t< pZyte in:kl< Xyayman>. 

na cakñuñä gåahyate näpi väcä nänyairdevestapasä karmaëä vä| 

jïänaprasädena viçuddhasatatvastatastu taà paçyate niñkalaà dhyäyamänaù|| 

It is not comprehended through the eye, nor through speech, nor through the other 

senses; nor is it attained through austerity or karma. Since one becomes purified in 

mind through the favourableness of the intellect, therefore can one see that indivisible 

self  through meditation. Mundaka Upanisad 3.1.8 

y @;ae=i]in pué;ae ÔZyt @; AaTmeit 

haevacETdm&tmÉymet äüeit 

t**PyiSmNsipRvaeRdk< va isÂit vTmRnI @v gCDit, 
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ya eño'kñini puruño draçyata eña ätmeti 

hoväcaitdamåtamabhayametabrahmeti 

tadyadyapyasminsarpirvodakaà vä siïcati vartmané eva gacchati| 

He said thus. ‗The person that is seen in the eye, this is the self. This is deathless, 

fearless; this is the Brahman. If anybody pours clarified butter or water on it, that flows 

surely to the eyelashes‘. This person the withholder of vision is seen by those who have 

withdrawn their organs from the objects, who are endowed with such discipline as 

celibacy etc., the calm ones and discriminating ones in accordance with other Vedic 

texts. Chandogya Upanisad 4.15.1 

AanNdae Aüeit Vyjanat!, AanNda˜yev oiLvmain É!tain jayNte, AanNden jatain jIviNt, 

AanNd< àyNTyaiÉs<ivzNtIit, se; ÉagRvI vaêi[ ivxa, prme VyaemNàiti;Qta, s y @v< @d 

àititóit, 

AÚvanÚadae Évit, mhaN_vit àJya pzuiÉARüvcRsen,  mhan! kITyaR. 

änando brahmeti vyajänAt| änandädghayeva khalvimäni bhtäni jäyante| änandena 

jätäni jévanti|  änandaà prayantyäbhisaàviçantéti| seña bhärgavé värüëi vidhä| parame 

vyomanpratiñiöhatä| sa ya evaà eda pratitiñöhati| annavänannädo bhavati | 

mahänbhvati prajyä paçubhirbrahmavarcasena|  mahän kértyä|| 

(He) knew Bliss as Brahaman; for from bliss, indeed, all these beings originate; having 

been born, they are sustained by bliss; they move towards and merge in bliss. This 

knowledge realized by Bhrgu and imparted to varuna(starts from the food-self and) 

terminates in the supreme (bliss), established in the cavity of the heart. He who knows 

thus becomes firmly established; he becomes the possessor of food and the eater of food; 
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and he becomes great in progeny,cattle and the lustre of holiness, and great in glory. 

Taittiriya Upanisad 3.6.1 

inTyae=inTyana< cetnï!vetnanamekae bøna< yae ivdxait kaman!, 

tmaTmSw< ye=nupZyiNt xIraSte;a< zaiNt> zañtI netre;am!. 

nityo'nityänäà cetanaçrvetanänämeko bahünäà yo vidadhäti kämän| 

tamätmasthaà ye'enupaçyanti dhérästeñäà çäntiù çäçvaté netareñäm|| 

Eternal peace is for those---and not for others---who are discriminating and who realize 

in their hearts him who---being the eternal among the ephemeral, the consciousness 

among the conscious-alone dispenses the desired objects to many. Katha Upanisad 

2.2.13  

tÏ  tÏn< nam  tÏnimTyupaistVy< s y @tdev< vedaiÉ hEn~‡ svaRi[ ÉUtain s<vaÁDiNt, 

taddha  taddhanaà näma  taddhanamityupäsitavyaà sa ya etadevaà vedäbhi hainaðð 

sarväëi bhütäni saàväïchanti| 

The Brahman is well known as the one adorable to all creatures (hence) it is to be 

meditated on with the help of the name tadavana. All creatures surely pray to anyone 

who meditates on it in this way. Kena Upanisad 4.6  

yÓaca=n_yuidt< yen vag_yu*te, 

tdev äü Tv< iviÏ ned< yiddmupaste. 

yadbäcä'nabhyuditaà yena vägabhyudyate| 

tadeva brahma tvaà viddhi nedaà yadidamupäsate|| 
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That which is not uttered by speech, that by which speech is revealed, know that alone to 

be Brahman, and not what people worship as an object. Kena Upanisad 1.5  

yMmnsa n mnute yena÷mRnae mtm!, 

tdev äü Tv< iviÏ ned< yiddmupaste. 

yammanasä na manute yenähurmano matam| 

tadeva brahma tvaà viddhi nedaà yadidamupäsate|| 

That which man does not comprehend with the mind, that by which, they say, the mind is 

encompassed, know that to be Brahman and not what people worship as an object. Kena 

Upanisad 1.6 

y½]u;a n pZyit yen C]!‡i; pZyit, 

tdev äü Tv< iviÏ ned< yiddmupaste. 

yaccakñuñä na paçyati yena ckñðñi paçyati| 

tadeva brahma tvaà viddhi nedaà yadidamupäsate|| 

That which man does not see with the eye, that by which man perceives the activities of 

the eye, know that alone to be Brahman and not what people worship as an object. Kena 

Upanisad 1.7  

yCDaeÇe[ n z&[aeit yen ïaeÇimd< ïutm!, 

tdev äü Tv< iviÏ ned< yiddmupaste. 

yacchotreëa na çåëoti yena çrotramidaà çrutam| 

tadeva brahma tvaà viddhi nedaà yadidamupäsate|| 
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That which man does not hear with ear, that by which man knows this ear, know that to 

be Brahman and not this that people worship as an object. Kena Upanisad 1.8  

n àa[en napanen mTyaeR jIvit kïvn, 

#tre[ tu jIviNt yiSmÚetavupaiïtaE. 

na präëena näpänena martyo jévati kaçravana| 

itareëa tu jévanti yasminnetävupäçritau|| 

No mortal lives by Prana or apana; but all live by something else due to which these two 

find asylum. Katha Upanisad 2.2.1  

zrIre s<har> klanam!, 

çarére saàhäraù kalänäm| 

Dissolution of the various parts of the tattvas in the body (gross, subtle, and casual) 

should be practised by bhavana. 

By sarira is meant the gross body consisting of the five gross elements, subtle body (five 

tanmatras,manas,budhi and ahamkara) and the causal(highest) body consisting of 

Prana and subtle manas upto samana to universal mind. In this body (physical , subtle 

and causal) dissolution  has to be contemplated upon of all the constitutive parts from 

earth upto Siva into the precceding causes by bhavana. Shiv Sutra 3.4 

n c]u;a g&ýte naip vaca naNyEdeRveStpsa kmR[a va, 

}anàsaden ivzuÏstTvSttStu t< pZyte in:kl< Xyayman>. 

na cakñuñä gåahyate näpi väcä nänyairdevestapasä karmaëä vä| 

jïänaprasädena viçuddhasatatvastatastu taà paçyate niñkalaà dhyäyamänaù|| 
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It is not comprehended through the eye, nor through speech, nor through the other 

senses; nor is it attained through austerity or karma. Since one becomes purified in 

mind through the favourableness of the intellect, therefore can one see that indivisible 

self through meditation. Mundaka Upnasid 3.1.8 

Svdehe jgtae va=ip sUúmsUúmtrai[ c, 

tÅvain yain inly< XyaTvaNte VyJyte pra. 

svadehe jagato vä'pi sükñmasükñmataräëi ca| 

tattväni yäni nilayaà dhyätvänte vyajyate parä|| 

If one meditates on the subtlest elements in one‘s own body or of the world as if they are 

merging one after another, then in the end the supreme is revealed 

In Tantraloka III 283-285 Abhinavgupta explains the nature of Shiva as Bhairava.‖ I am 

manifesting the universe in the space of my own consciousness, I am the creator, being 

of the nature of everything‖---by this act of awareness, one attains the nature of 

Bhairava.  

In your own body or in this whole universe, just make all these elements enter in their 

subtle formation in a successive way. Successively make your body enter in its subtle 

formation of dreaming state, and take that dreaming stste of your own body in its subtler 

formation of dreamless state, susupti, and carry that dreamless state of susupti of your 

body in that supreme consciousness of turiya and take that state of turiya in turiyatita 

and so on. Or take this gross universe: just imagine that this gross universe is existing in 

your consciousness, your individual consciousness: carry that individual consciousness 

in your I- consciousness and carry that I –consciousness to universal I- consciousness. 
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This is melting one after another, in the end supreme God consciousness appears. 

Vijnana Bhairava 54 

Vyaemakar< SvmaTman< XyayeiÎiGÉrnav&tm!, 

inraïya icit> zi´> Svêp< dzRyeAda. 

vyomäkäraà svamätmänaà dhyäyeddigbhiranävåtam| 

niräçrayä citiù çaktiù svarüpaà darçayettadä|| 

One should meditate on one‘s own body in the form of the vast sky, unlimited in all 

directions, then the power of consciousness is free from any support and reveals her 

own nature. Vijnana Bhairava 92 

icÏmaR svRdehe;u ivze;ae naiSt k…Çict!, 

Atí tNmy< sv¡ ÉavyNÉvij¾n>. 

ciddharmä sarvadeheñu viçeño nästi kutracit| 

ataçca tanmayaà sarvaà bhävayanbhavajijjanaù|| 

The one which  is characterized as consciousness is residing in all the bodies; there is 

no differentiation in anything. Therefore, if a person realizes that everything is full of 

that (very consciousness), he conquers the world of becoming.  Vijnana Bhairava 100 

kam³aexlaeÉmaehmxmaTsyR"aecre, 

buiÏ< iniStimta< ³Tva tAÅvmviz:yte. 

kämakrodhalobhamohamadhamätsaryaghocare| 

buddhià nistimitäà kratvä tattattvamavaçiñyate|| 
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If one makes one‘s mind stable in the various states of  desire, anger, greed, delusion, 

intoxication or envy, then the reality alone will remain (which is underlying them). 

Vijnana Bhairava 101 

n icA< ini]pedœ Ê>oe n suoe va piri]pet!, 

ÉEriv }ayta< mXye ik< tÅvmviz:yte. 

na cittaà nikñiped duùkhe na sukhe vä parikñipet| 

bhairavi jïäyatäà madhye kià tattvamavaçiñyate|| 

One‘s mind should neither be engrossed in suffering nor in pleasure. O Bhairavi ! you 

should know the middle state (between both)- then the reality alone remains. Vijnana 

Bhairava 103 

¢aý¢ahks<iviA> samaNya svRdeihnam!, 

yaeigna< tu ivze;ae=y< s<bNde savxanta. 

grähyagrähakasaàvittiù sämänyä sarvadehinäm| 

yoginäà tu viçeño'yaà sambande sävadhänatä|| 

The perception of object and subject is common to all embodied beings. But 

characteristic of yogis is that they are constantly aware of this relationship. Vijnana 

Bhairava 106 

yÇ yÇa]mageR[ cEtNy VyJyte ivÉae>, 

tSy tNmaÇximRTvai½‘yaÑirtaTmta. 

yatra yaträkñamärgeëa caitanya vyajyate vibhoù| 

tasya tanmätradharmitväccillayädbharitätmatä|| 
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Whenever the universal consciousness of the all pervading lord is revealed through any 

of the sense organs, since their nature is the same (universal consciouness), then by 

absorption into pure consciousness the fullness of the self will be attained. Vijnana 

Bhairava 117 

Skare[ bihyaRit hkare[ ivzeTpun>,h<s h<seTytae m<Ç< jIvae jpitinTyz>. 

;qztin idvaraÇae shôa{yekaiv<zit>,jpae deVya ivinidRò> sulÉae ÊlRÉae jfe>. 

skäreëa bahiryäti hakäreëa viçetpunaù|haàsa haàsetyato mantraà jévo 

japatinityaçaù|| 

ñaöaçatani divärätro sahasträëyekäviàçatiù|japo devyä vinirdiñöaù sulabho durlabho 

jaòeù|| 

The breath is exhaled with sound Sa and inhaled with sound  Ha. Therefore emperical 

individual always repeats mantra hamsah. Throughout day and night he repeats this 

mantra 21600 times . It is known as ajapa –japa, also known as ajapa gayatri. 

Exhalation –Prana, inhalation- Apana. By mental awareness this automatic process 

inhalation(apana) and exhalation(Prana) become equilibrated and then dormant 

kundalini that lies three and ahalf folds at the base of spine rises upwards. At that time  

number of pleasant sounds are heard. Aspirant should not dwell on these sounds and 

dwell on anahata nadi only. Shiv Sutras Ch III Verse27 

sv¡ oiLvd< Aü t¾lainit zaNt %pasIt, 

Aw olu ³tumy> puê;ae ywa³turiSm~A‘aeke puê;ae Évit twet> àeTy Évit s ³tu< k…vIRt. 

sarvaà khalvidaà brahma tajjaläniti çänta upäséta| 

atha khalu kratumayaù purüño yathäkraturasmiðalloke purüño 

 bhavati tathetaù pretya bhavati sa kratuà kurvéta|| 
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All this is Brahman. This is born from , dissolves in, and exists in that. Therefore, one 

should meditate by becoming calm. Because a person is identified with his conviction, 

just as the conviction a man has in this world, so does he become after departing from 

here. Therefore he should shape his conviction. Chandogya Upanisad 3.14.1  

s va AymaTma äü iv}anmyae mnaemy> àa[myí]umRy> ïaeÇmy> p&iwvImy Aapaemyae vayumy 

AakzmyStejaemyae=tejaemy> kammyae=kammy> ³aexmyae=³aexmyae xmRmyae=xmRmy> 

svRmySt*detiddmyae=daemy #it ywakarI ywacarI twa Évit -saxukarI saxuÉRvit papkarI papae 

Évit pu{y> pu{yen kmR[a Évit pap> papen,  Awae oLva÷> kammy @vay< puê; #it s ywakamae 

Évit tT³tuÉRvit   yT³tuÉRvit tTkmR k…ête yTkmR k…ête tdiÉs<p*te. 

sa vä ayamätmä brahma vijïänamayo manomayaù Pranamayaçcakñurmayaù 

çrotramayaù påthivémaya äpomayo väyumaya äkaçamayastejomayo'tejomayaù 

kämamayo'kämamayaù krodhamayo'krodhamayo dharmamayo'dharmamayaù 

sarvamayastadyadetadidamayo'domaya iti yathäkäré yathäcäré tathä bhavati -sädhukäré 

sädhurbhavati päpakäré päpo bhavati puëyaù puëyena karmaëä bhavati päpaù päpena|  

atho khalvähuù kämamaya eväyaà purüña iti sa yathäkämo bhavati tatkraturbhavati   

yatkraturbhavati tatkarma kurüte yatkarma kurüte tadabhisampadyate|| 

 

That self is indeed Brahman, as also identified with the intellect, the manas and the vital 

force, with the eyes and ears, with earth, water, air and the ether, with fire, and what is 

other than fire, with desire and the absence of desire, with anger and the absence of 

anger, with righteousness and unrighteousness, with everything identified, in fact, with 

this (what is perceived) and with that (what is inferred). As it does and acts, so it 

becomes; by doing good it becomes good, and by doing evil it becomes evil- it becomes 

virtuous through good acts and vicious through evil acts. Others , however, say,―The 
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self is identified with desire alone. What it desires, it resolves; what it resolves, it works 

out; and what it works out;it attains‖.  Brhadaranyaka Upanisad 4.4.5 

2.6 CONCLUSION  

The present study has compiled the authentic description and explanations of Prana and 

Pranayama kosa from various traditional Yoga texts. These texts are eight of major 

Upanisad, Smritis such as Srimad Bhagavad Gita, Yoga Vasishta and Patanjali‘s Yoga 

Sutras, Tantras, Hatha Yoga Pradipika, Gherand Samhita and Hatha Ratnavali have been 

referred and presented with descriptions of Prana and Pranayama kosa. This concludes 

Part 1 of the study.  
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REVIEW OF PART I 

From the study of ancient scriptures it is revealed that Prana is an intrinsic part of 

consciousness like the shadow to a man. When it gets involved in the creation, it 

becomes individualised Prana for the created.  As long as it is there, the matter exists 

and the life exists. Prana is responsible for creation and sustenance and that is why it is 

called life force. Once it retracts , that is the disolution. In the humans as in other matter 

and life, the prana nourishes it and enjoys its being and movement in different forms 

viz., prana, apana,  samana, udana and vyana. As long as there is perfect freedom for its 

movement, there is good health. That means the bioenergy of body is in perfect 

harmony. Every matter has to disolve and the the begining of this process is called aging 

process. In energy terms it results in changes in bio energy, the other reasons for the 

same could be disease and infection. Prana does not have an absolute hold over matter 

and life. It is there as a life force to permit the body to grow and function in the desired 

manner. But sometimes the body creates conditions that Prana feels obstructions to its 

movement. If the constriction is severe, Prana has no option but to leave and that is the 

death. So bioenergy is directly related to prana and the state of  health. Any changes in it 

can be a cause  of altered state of health. This bioenergy can be captured through 

Electrophotonic imaging and with the help of software; state of different organs / 

systems can be known. In the Part II we shall see how this can be correlated with known 

bio chemical markers to integrate it in the modern medicine. 
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PART II 

3.0  REVIEW OF THE SCIENTIFIC LITERATURE   

3.1  A BRIEF HISTORY OF BIO-ELECTROGRAPHY   

In the year 1977, Professor Lichtenberg observed a glow or fluorescence during 

investigation of electrical charges on an insulator surface that was covered with powder. 

A century later, Nicola Tesla in (1880), demonstrated the same phenomenon from a 

human body. This florescence effect became known as ‗Lichtenburg figures‘. In the year 

1892 Nardkevitch-Yodko of Russia developed a method to study human energy state. A 

Catholic Priest, Father Landel de Morua of Brazil, developed an electrography camera. 

However, this method was restricted in its uses as it had some complexities and danger 

in using (Korotkov, 2002c).   

3.2  KIRLIAN EFFECT   

The discovery of electrography became known to the world by 1939, when Russian 

investigators Semyon and Valentina Kirlian discovered the same phenomenon. This 

method of high frequency photography came to be known as Kirlian Effect. Then 

onwards, this method drew attention of many scientist and researchers worldwide. The 

Kirlian Effect is known as the resultant of an image of a gas discharge from an object 

when placed in high intensity electrical field and this outcome as an image is registered 

on some photo materials. When this technique is used to study biological subjects then it 

is referred as ‗bio-electrography‘ and Kirlianography. There onwards, the 

Kirlianography has been explored worldwide to conduct several experiments and 

investigations of various cases in the field of medicine. There are many references and 
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published work using Kirlianography on biological subject‘s mainly human energy field 

(Korotkov, 2002b).  

3.3 ELECTRO PHOTONIC IMAGING TECHNIQUE (EPI)  

About two decades ago in 1995, a Russian Scientist, Professor Konstantin Korotkov 

designed an instrument based on  electro photonic imaging (EPI) technique. This was 

the time when analysis of electrophotonic imaging gained scientific status worldwide. 

As a typical biometric system, the EPI biometric device is comprised of five 

components: a sensor, signal processing unit, data storage, a matching algorithm, and a 

decision process (Kostyuk, et al., 2011).The present equipment based on EPI technique 

incorporates digital video methods, modern electronics and computer system to process 

the data for analysis (Korotkov, 2002b, 2011b). Using EPI technique, when any object 

(animate or inanimate), is exposed to a high electric field (frequency of 1024Hz and 

voltage of 10 kV for less than a millisecond), there is excitation of electrons at the 

surface of the object. These excited electrons get converted to photons in the high 

electrical field  and hence results a glow. This phenomenon is known as electro photonic 

emission, which is captured by Charged Coupled Device (CCD) camera (Hacker et al., 

2005; Korotkov et al., 2004). In humans, this measurement is performed from all 10 

finger tips. The amount of electron emission   from the body fluctuates from homeostatic 

level under different psychophysiological conditions, (Korotkov et al., 2004).  

3.4 ENERGY POINTS IN THE HUMAN BODY  

The lead for using electro photonic imaging for human energy measurements comes 

from the ancient Chinese system of acupressure and acupuncture. More than 5,000 years 

ago they observed that by pressing certain points on the body, pain was relieved and also 

benefited other parts of the body remote from the pain and the pressure point. Gradually, 
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they found more locations that not only alleviated pain but also influenced the 

functioning of certain internal organs. The art and science of acupressure and 

acupuncture developed to an extent that experienced practitioners could feel where the 

bodies of people in pain were constricted and sense which trigger points would alleviate 

the problem. Of all the parts of the human organism it is the hands and feet that 

resembles the most structure and shape of the body. Stimulation of the points on hands 

and feet that correspond to disease areas leads to the recovery. This fact awakens our 

realization and makes us deeply understand the basis of the curative effect that spring up 

when the correspondence points are stimulated.       

Prof. Park Jae Woo an eminent Korean philosopher and scientist invented Su Jok 

Therapy. This is a system of treatment comprising of a variety of techniques to prevent 

and cure illness and restore health without any drugs. The theoretical basis of this 

system of Healing is the discovery of self regulation Energy System of Human Body. In 

Korean language SU means hand, and JOK means foot. The theoretical basis of this 

system of healing is the discovery in each hand and foot, shape and points corresponding 

to each part (organ) of human body. These corresponding micro points (systems) in 

hands and feet can therefore be used conveniently and effectively as remote controls to 

treat any diseased organ/part in human body. SU JOK Acupuncture is a multi-

dimensional healing system. The first dimension is a physical healing system, whereby 

giving simple stimulation to the specific corresponding points in hands and feet, cure is 

achieved. It is possible as hand as a miniature correspondence treatment system is the 

most symmetric part of the human body in structural shapes among entire corresponding 

systems. The second dimension treatment is adapted from classical acupuncture. The 

classical 12 main meridians, the 8 extra meridians, and their attendant points are 

represented on the hands and feet.  
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The principle behind Su Jok is that there is a continuous flow of energy in all of us. 

This energy flows in a very systematic and uniformed manner. ―Su Jok‘s aim is to 

balance the imbalanced energy in the body—the tissues, the cells and the organs‖. 

Advanced Su Jok uses needles to balance the energy and it is called Six Ki treatment 

which harmonise energy on the physical, emotional and even the Chakra plane. 

Modern scientists wanted to measure this human energy. All living organisms have a 

cellular, and therefore, a molecular organized structure. The living processes inside them 

run on a cellular and a molecular level. Bioelectrical activity is one of the very important 

physical parameters of living organisms (Ignatov et al., 1998). Bioelectric potentials 

generated by various cells are widely used in medical diagnostics and are recorded as 

electrocardiogram, electromyogram, electroencephalogram, etc.  Between the outer 

surface of the cell membrane and the inner contents of the cell there is always the 

electric potential difference, which is created because of different concentrations of K+ , 

Na+ and Cl inside and outside of the cell and their different permeability through the 

cell membrane (Kiang et al., 2005). 

Taking the lead from system of acupressure and acupunctre (or SU Jok Therapy) and the 

scientific explanation of working of human body, electro photonic imaging was 

developed for the measurement of energy levels through the finger points. 
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Figure 2: Demonstration of the Electro Photonic Imaging Process  

 

Figure  3: Demonstration of excitation of electrons and photonic emission using EPI technique  

 

 Figure 4: Demonstration of obtained electron photonic images from all 10 fingers using   

 EPI technique  
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 3.5  RECOMMENDED EPI MEASUREMENT PROCEDURE   

To obtain reliable and reproducible data, it is necessary to follow the recommended 

guidelines (Yakovleva & Korotkov, 2015a).  

I. Collect data after 3 hours of food intake, without alcohol (approximately 24 hours post 

alcohol consumption) or strong medicines. Specific medicines like hormones or anti-

depressants will have an effect on the energy levels. Subjects should be advised to 

empty the bladder and bowels before starting EPI readings.  

II. Subjects must not wash or wipe their fingers using alcohol before measurements. If 

hands are dirty then wash but wait for another 15 minutes and then take measurements.  

III. If hands are too sweaty, wipe each finger individually and then take the 

measurements.  

IV. Before taking measurements ensure subjects are in a comfortable and pleasant 

surroundings for about 15 minutes.  

V. No other diagnostic procedure should be held at the same time.   

VI. In case of periodical measurement of subjects, it is necessary EPI readings be taken 

by the same expert, at the same place in a constant optimum temperature.  

VII. Calibration of EPI device should be performed routinely at least four times a year, 

or if conditions change, e.g. moving the camera to other site, change of computer, severe 

changes in atmospheric conditions. The calibration should also be done if results 

obtained are unusual.   

VIII.Subjects should place finger pads, one at a time, on the glass at 45° angles with a 

gentle but firm touch.   
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IX. All metallic ornaments that the subjects do not wear for the entire 24 hours must be 

removed. 

X. Subjects must stand on electrically insulated surface during measurements.  

XI. Before each measurement the optic lens of the EPI device must be wiped clean.   

XII. If EPI grams are unusual, recapture the respective fingers for precise results.   

XIII. There should be ideal distance of three feet between EPI device and a dedicated 

laptop computer while collecting data.  

XVI. Women menstruating will affect the EPI results, therefore this factor should be 

kept in mind during assessments of females.   

3.6  RELIABILITY AND VALIDITY OF EPI   

Russo et al in (2001) worked on reproducibility of EPI data. They could demonstrate 

that most people who were assessed showed repeatability of more than 90%. To broaden 

the study  it was necessary to consider physiological factors, influence of emotions, 

alcohol, medications, and quality of sleep (Yakovleva & Korotkov, 2015a). The 

reproducibility of  EPI parameters was investigated for healthy people and bronchial 

asthma (BA) patients. This study demonstrated that EPI parameters in healthy 

individuals have an average variation of 4.1% when measured in a single day and 6.6% 

when measured within 10 min interval. This variability in BA patients was respectively 

– 8.6%  and 7.7%. This shows the high level of reliability of this technique (Korotkov, 

2011c).  

3.7  ADVANTAGES OF EPI   

I. EPI system is easy to use and all the analysis is computer based.  
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II. EPI is non-invasive and safe to use .   

III. Quick evaluation of health abnormalities from the human energy system,  

IV. Simplicity and convenience of the method as measurement is performed from 

fingers only,  

V. It provides quantitative information on the energy homeostasis level both for the 

organism as a whole and for individual functional systems,  

VI. EPI system is relatively economic and the procedure itself does not involves any 

extra costs.   

 3.8  EPI ANALYSIS IN THE INTEGRATIVE MEDICINE   

A. EPI in clinical areas 

Medical biometrics based on the EPI technique has been used in medicine (Olalde 

Rangel & del Castillo, 2005) to monitor  patients and compare their natural electro-

photonic emission before and after surgeries (Korotkov, et al.,2011). EPI technique has 

been utilized to screen and study various population worldwide for medical conditions 

such as bronchial asthma, hypertension, CVDs, cancer, pregnancy, autism and diabetes 

etc. Comparisons of three different populations; 1. healthy; 2. patients with stomach and 

duodenum ulcer; and 3.bronchial asthma patients showed that Area parameter of  EPI 

for unhealthy people are always greater, as compared to that of healthy people. 

1. Bronchial Asthma (BA) 

EPI area is in proportion to severity. Higher degrees of pulmonary obstruction and more 

pronounced dysfunctions of the microcirculation in the lungs indicate higher area. Form 

coefficients (FC) and Fractality demonstrate less significant difference. On the other 
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hand, Entropy parameter showed statistically significant difference between the groups. 

The EPI-gram area in BA patients in the restorative phase after acute exacerbation is 

characterized by lower values of area indices and the integral area (IA) coefficient as 

compared to practically healthy people. IA values for healthy people were 0.560.35 on 

the left and 0.540.33 on the right side, whereas for BA patients 0.420.64 on the left 

and 0.510.69 on the right side (Р=0.01) (Alexandrova et al., 2002).  

2. Hypertension  

Another study, investigating patients with arterial hypertension (AH) of different degree 

of severity, in the course of population screening, found reliable differences between 

healthy patients and groups with various degrees and stages of AH. This was calculated 

with sufficiently high accuracy and showed that Electrophotonic technique could be 

included in population screening (Aleksandrova, Zarubina, Kovelkova, Strychkov, & 

Yakovleva, 2011).  

3. Cardiovascular Diseases (CVDs)   

The study was designed to assess changes in images of corona discharges (ICD) in 

patients with cardiovascular diseases (n=96) comparing with healthy people group 

(n=30). It showed that age, gender, temperature in examination rooms as well as frame 

of mind of the study population exerted a similar effect on ICD in both groups. Heart 

rate, blood pressure and the pattern of coronary heart disease exerted varied effects on 

the ICD parameters of patients in the study group. It was concluded that the analysis of 

changes in ICD may be a source of information about the effect of physiological and 

pathophysiological changes in the human health state, both physical and mental 

(Ciesielska et al., 2010).  
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4. Cancer  

Looking at the EPI patterns between cancer patients (both breast and lung cancers) and 

healthy people had demonstrated significant statistical differences.The study also 

showed that after treatment, EPI parameters shifted toward the ―healthy‖ range of EPI. 

(Yakovleva & Korotkov, 2015b).   

 5. Autism  

A pilot study was conducted to assess the psycho-emotional and physiological 

functional state based on the activity of the autonomic nervous system in autistic 

children, siblings and their parents through a biometric device based on EPI technique. 

The results showed statistically significant differences on psycho emotional and 

physiological levels between all compared groups. These differences between autistic 

children and controls on psycho-emotional level were found the most significant as 

compared to other groups. Therefore, it was interpreted that the activity of the 

sympathetic nervous system could have been significantly altered in children with 

autism (Kostyuk et al., 2010).  

6. Diabetes  

The recent study in India conducted by Sharma et al. in 2014 demonstrated that the two 

groups, namely T2DM ( Type 2 Diabetes Mellitus) and healthy subjects, have 

significantly different EPI pattern for cardiovascular, endocrine, immune and urogenital 

systems. Differences between diabetic and healthy groups showed increasing trend of 

EPI pattern with increase in duration of the disease. When dividing the diabetes group 

according to their pathological duration revealed systematic increases in values in all 

organs and organ systems. However, the study indicated that the existing EPI norms 
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might be different for the Bangalore based population norms, and, hence, suggested that 

EPI norms for Indian population should be developed (Sharma, Hankey, & Nagendra, 

2014 and was subsequently done (Kushwaha, Srinivasan & Nagendra 2015).   
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3.9 INTERVENTIONAL STUDIES USING EPI  

1. Stress reduction through osteopathy   

EPI technique has been explored in various interventional studies, specifically looking at 

stress reduction and general health index. Such a study to explore how osteopathy 

treatments influence certain measurable aspects of the human biofield (various 

calculated parameters of finger corona discharge patterns) in healthy adults was 

conducted. Results demonstrated that most of the participants of these osteopathic 

treatments experienced increase in fingertip florescence area and average intensity, 



71 
   

 

reduction in stress levels, and improved blood pressure measurements (Korotkov  et al., 

2012).  

2. Music and EPI  

Influence of Indian devotional music on the human energy in the performers (singers 

and accompanists) and the audience of a music program was measured by EPI .  

Parameters area and intensity increased significantly and no significant decrease in the 

entropy of student audience. Similar trends were observed in the singers and 

accompanists, though not significant (Rao, Kushwah, & Srinivasan, 2014). Another 

study, exploring the effect of music and focused meditation on the human energy field 

using EPI showed that both interventions had a significant palliative effect as thrown 

through EPI physiological measures. Data indicated a strengthening of the human 

energy field in area and brightness parameters of EPI (Gibson, 2004). A study 

investigating the effect of anapanasati meditation on EPI parameters at physiological 

and psycho-physiological levels found significant changes in integral area with filter 

(physiological) in both right and left side and similar trends from without filter 

(psycho‐physiological). There was reduction in activation coefficient (stress levels). 

Integral entropy (disorderliness) found decreased at psycho‐physiological level on the 

left side, but not significant. (Deo, Ravi, Srinivasan, & Kuldeep, 2015).  
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4.0   SCIENTIFIC STUDY 

4.1    DIABETES  

4.1.1 EPIDEMIOLOGY OF DIABETES 

Diabetes is a major health issue across continents and social spectrum. This disease is 

characterized by insufficient production of insulin by the body or inability of the body 

cells to use insulin properly, even if produced sufficiently. The medical term for this 

condition is hyperglycemia. It is has two types.Type1 IDDM (insulin dependent diabetes 

mellitus) and Type 2 NIDDM (non insulin dependent diabetes mellitus). Type 2 diabetes 

is more common (Rother K.L, 2007). Though this disease is part of human civilization 

for long time and mentioned in ancient scriptures under different names, the scenario is 

worsening in recent years. Because of demographic changes there is increase in the 

number of people above 65 years of age and this group is more susceptible to diabetes. 

According to International Diabetes Federation the most vulnerable age group is 45-65 

yrs in developing countries and above 64 yrs in developed countries. It is necessary to 

quantify the prevalence of diabetes for planning and allocation of resources. Earlier the 

diabetic population of the world was estimated to be 2.8% (177 million) in 2000 and 

4.4% (366 million) in 2030 (Shaw E.E, 2004). Revised estimates suggest 7.7% (439 

million) in 2030(Wild S, 2004). Diabetes is far overshooting the estimates made on 

trends in 2000. As the disease is spreading to younger generation, susceptible age 

bracket now is 20-79 yrs. 

4.1.2 ECONOMIC BURDEN OF DIABETES 

The global expenditure on diabetes is expected to be US $ 490 billion in 2030. Twelve 

percent of health expenditure would be spend on diabetes related diagnosis and 

management. It was estimated to be US $ 1330 per person for year 2010.  The 

expenditure would vary as per region, age group, gender and the income level of 
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country. Diabetes is a serious problem on the financial health of the country. 

Expenditure on diabetes varies from   2 - 41% of a country‘s total health expenditure 

(Boeffetta P, 2011). Nations have to spend more on health care system which otherwise 

could be spent on economic and social development. In US,   people with diabetes spend 

2.5 times more on medication than those without diabetes and that is scenario in India as 

well. Poor countries need to allot more resources to provide basic diabetes care. Urban 

poor spend 34% and rural poor 27% of their income on diabetes care in India. The 

average expenditure per patient per year would be a minimum of Rupees 4,500. 

Therefore, the estimated annual cost of diabetes care would be approximately Rupees 

180,000 million.  Of all health care costs, 85 to 95% are borne by individuals and their 

families from their personnel income. The poor are greatly affected as large amounts of 

their income go into this disease. Not only that, they are more prone to the co-morbid 

risks. The cost on diabetes is due to ambulatory care (65%) and hospitalization (35%). 

Ambulatory care comprises of doctor visit (12%), laboratory (22%), drugs (17%), 

disposables (3%) and other drugs (11%). As per estimates of Indian Diabetes Prevention 

Program the cost effectiveness to prevent one case of diabetes is a) Rs 47,341 with life 

style modification b) Rs 49,280 with medicine c) Rs 61,133 with lifestyle modification 

and medicine. Besides there are indirect cost which comprises of man days lost and loss 

of personnel and family income. This has been worked out to be Rs 12,756. Hospital 

costs are worked out by number of hospitalizations multiplied by the average cost per 

event divided by the duration of each event.  Higher cost of treatment is a great burden 

on the state resources as well the patients among all socio economic groups. The 

financial strain is alarming among the poor for treating diabetes and they must be 

provided with the insurance cover (Misra P, 2011).  
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4.1.3 DIABETES IN INDIA 

WHO estimates suggests that mortality rate from diabetes, stroke and heart disease cost 

India $210 billion in 2005 which will go up to $ 333.6 billion in 2015. Indians develop 

diabetes at a very young age which is earlier by at least 10-15 years in comparison to 

western population. Earlier occurrence gives ample time for chronic complications of 

diabetes. The factors responsible are familial history, abdomen obesity, sedentary 

lifestyle, insulin resistance, urbanization stress (Mohan V, 2007). 

4.1.4 CONVENTIONAL DIAGNOSIS AND MEDICAL TREATMENT OF 

DIABETES 

Conventional medicine to treat diabetes comprises of lifestyle modification and 

medication, the first stage of treatment is meal planning, weight loss and exercising. 

Drugs used are Sulfonylureas, Meglilinides, Biguanides, Thiazolidinediones, Alpha-

glucosidasl inhibitors. Pills work only in those patients whose pancreas still makes some 

insulin. The diagnostic tests are IGT (impaired glucose tolerance), IFT (impaired fasting 

glucose), HbA1c (glycated haemoglobin), H-FABP (Heart type-fatty acid binding 

protein), BMI (Body mass index), Lipid profile and new type of tests are under scientific 

development and validation. Complications that arise due to diabetes are related to heart, 

kidneys, liver and eyes. As the disease progresses, almost all the systems and organs are 

affected directly or indirectly. Some of the preliminary tests for diagnosis of 

complications are Serum Creatinine and Urea (renal problems), Total Cholesterol and 

Triglycerides (cardiac problems), Alkaline Phosphate, ALT(alanine aminotransferase)  

and AST(aspartate aminotransferase) for liver disorders; among host of other tests. 
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4.1.5 CAM AND DIABETES 

There are complementary and alternative therapies being practiced mostly to supplement 

the conventional medicine and rarely as standalone treatment. Most common are 

biologically based practices and Mind Body medicine. Biologically based practices 

consist of herbs, minerals and food supplements (Wild S, 2004). Indian system of 

medicine Ayurveda and Unani are based on herbs, plants and minerals.  Ayurveda is an 

ancient system of medicine practiced for thousands of years. Diabetes is mentioned in 

the texts of Ayurveda and there are certain preparations (herbs and plants) used for the 

control and management of diabetes. Sources of study in Ayurveda are 1. Caraka 

Samhita 2. Susruta Samhita 3. Astanga Sangraha 4. Astanga Hridaya. Food supplements 

based on natural resources referred to as nutraceuticals, are commonly used especially 

by the upper economic status society. These are generally called as life style 

supplements which are validated through science but not classified as drug by FDA. 

There are lot of herbs and plants which have proven anti diabetic activity viz., garlic, 
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aloe vera, ivy gourd, gymnema, momordica charantia and fenugreek. Mind body 

medicine works on the concept that physical body and mind influence each other. Mind 

body techniques have arisen in various cultures and contexts from time to time. Most of 

these therapies are derived from eastern traditions such as yoga, tai chi and meditation. 

Yoga has become very popular in western countries and lot of research has been done 

there in this field. Yoga includes physical techniques of movements, breathing, 

meditation, chanting and life style changes. Tai chi is a mind body practice from China 

with roots in martial arts and ancient healing tradition. It includes coordinates gentle 

movements with mental focus, breathing and relaxation. Yoga and tai chi come under 

the category of low to moderate aerobic activity as per the classification of ADA 

(American Diabetes Association). According to their guidelines patients with diabetes 

should perform at least 150 min/week of moderate to intense physical activity/aerobics 

(Rubin R.J, 1994).  

4.1.6 YOGA AND DIABETES 

Yoga is a mental, physical and spiritual activity originated in ancient India 5000 years 

ago. The benefits of yoga are many and proved through research. To mention some of 

the benefits viz., sense of inner peace through breath awareness, better sleep, reduced 

anxiety and depression, feeling of well being, flexibility and physical strength (National 

Centre publication). Diabetes occurs because of non functioning of pancreas. β- cells  

become  deactivated  and  when  80%  of  the  cells are dead, the disease  surfaces. Yoga 

can effectively support by messaging internal organs like liver/ pancreas and activating 

glandular system responsible for diabetes (Centre for disease control publication). Yoga 

is a scientific system given to us by ancient sages. Originally a spiritual practice its 

benefits extend to achieve health and happiness (Gresham GE). Yoga is a technique for 

balancing the mind. Stress is generated in mind and gets reflected in the body (physical 
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and mental) in the form of diseases. In diabetes, mastery of mind contributes to stability 

of blood glucose level around normal values (Rockville M.D, 1995). ‗Patanjali Yoga 

Sutra‘ is the main text of yoga, it has eight main components. These eight components 

are yama, niyama, asana, pranayama, pratyahara, dharana, dhyana and samadhi. The 

application of yoga for specific disorders is recent. The medical benefits can be viewed 

as positive side effects of the primary goal of yoga viz. control over the mind and 

spiritual development. Practitioners and therapists of yoga view it as a holistic 

intervention. Modern medicine has shown acceptance for yoga as a supplementary 

therapy. Well designed short term and long term studies have shown the effect of yoga 

in Diabetes mellitus type 2 with good glycaemic status for long periods of time with 

lesser requirement of oral hypoglycemic drugs. Yoga asana and pranayama result in 

stable autonomic functions in Type 2 DM (diabetes mellitus) cases. Slow pace 

pranayama activates the parasympathetic system resulting in better glycaemic control 

(Matcher D.B, 1994). There are studies where yoga practice for 40 days has shown 

reduced BMI, improved well-being, and reduced anxiety in T2DM (type2 diabetes 

mellitus) subjects. The program resulted in improvement of the subjective well being 

scores of the subjects. Therefore yoga can help in primary prevention as well as 

management of T2DM (Schoenberg BS). Yoga  reduces risk factors for T2DM by 

promoting weight loss, improving glucose levels and reducing blood pressure and lipid 

levels (Davis PH et.al.,). Yoga is helpful in controlling both symptoms as well as 

complications associated with type 2 diabetes mellitus. Another benefit associated with 

yoga is improvement in quality of life. The sources of study in Yoga are 1.Patanjali 

Yoga Sutras 2.Yoga Vasistha 3.Bhagavad Gita. The sources of study in spiritual lore are 

1.Bhadranayaka Upanisad 2.Chandogya Upanisad 3.Prasna Upanisad 4. Mandukya 

Upanisad 5. Aksh Upanisad 6. Adhyatma Upanisad 7. Vijnana Bhairavi. 
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4.1.7 PRE DIABETES 

Plasma glucose levels above normal range but below the clinical diabetes represent pre-

diabetes Pre- diabetes can be identified as either impaired fasting glucose 

(IFG) or impaired Glucose tolerance (IGT).  Both  are  risk  factors  for  type2  

diabetes,  risk  is  greater  when  both  IFG  and  IGT occur together. Pre diabetes 

commonly associates with the metabolic syndrome. For both  Pre- diabetes  and  

metabolic  syndrome,  the  desirable  approach  is  life style  intervention, especially  

weight  reduction and physical activity. Persons who have both IFG & IGT plus 

metabolic syndrome are at a greater risk for conversion to diabetes than are 

those with only IFG or IGT. Such persons may be better candidates for 

aggressive therapy to delay onset of diabetes. Major detrimental outcomes 

with pre diabetes are macrovascular disease and type2 diabetes, the leading 

contributors to microvascular disease. Macrovascular disease occurs both 

before and after the onset of diabetes but microvascular disease occurs 

several years after conversion to diabetes .  

4.2  AIMS AND OBJECTIVES OF THE STUDY  

4.2.1  AIMS  

To Identify EPI Parameters that draw Correlation with established Biomarkers of 

Diabetes Type 2 and find 

 Efficacy of Stop Diabetes Movement (SDM) Yoga module (developed at Yoga 

University, Bengaluru)  through  Electro Photonic Imaging (EPI) 
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4.2.2  OBJECTIVES  

1. To study the correlation and establish relationship between Fasting Blood Sugar 

(FBS) and EPI parameters in type 2diabetic population.  (constitutes study 1)  

2.To study the correlation and establish relationship between glycated hemoglobin 

(HbA1c) and EPI parameters in type 2diabetic population. (constitutes study 2)      

3. To study Diabetes type 2 through the prism of EPI in that  

i. study the trend in normal, pre diabetic and diabetic type 2 subjects as measured by EPI 

technique. (constitutes study 3)   

ii. to study the difference between controlled and uncontrolled diabetes through EPI 

parameters. (constitutes study 4) 

iii. To see the effect of seven day Yoga Pragram (SDM ) Module in diabetic type 2 

patients using EPI technique. (constitutes study 5)    

4.3  RESEARCH QUESTION  

1. Can we have a mathematical model which establishes an equation between FBS and 

EPI parameters.  

2. Can HbA1c be used as a marker for correlation with EPI parameters. 

3. Do EPI parameters show a progressive change from normal to pre diabetes and 

diabetes.  

4. Is there any difference in EPI parameters in controlled and uncontrolled diabetes 

type2. 

5. Can 07 day SDM Yoga program improve EPI parameters in diabetic type 2 subjects.  
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4.4  HYPOTHESES  

Ha1: There will be a correlation between FBS and EPI parameters in normal, pre 

diabetics and diabetics.  

Ha2: There will be a correlation between HbA1c and some EPI parameters in normal, 

pre diabetics and diabetics.   

Ha3: There will be significant change in EPI parameters among normal, pre diabetics 

and diabetics.  

Ha4: There will not be significant difference in EPI parameters between controlled and 

uncontrolled diabetic type 2 subjects. 

Ha5: There will be significant improvement in EPI parameters after  seven days of 

diabetes specific yoga  Program (SDM).  

4.5  NULL HYPOTHESES  

Ha1: There will be no correlation between FBS and EPI parameters in normal, pre 

diabetics and diabetics.  

Ha2: There will be no correlation between HbA1c and some EPI parameters in normal, 

pre diabetics and diabetics.   

Ha3: There will not be significant change in EPI parameters among normal, pre 

diabetics and diabetics.  

Ha4: There will be significant difference in EPI parameters between controlled and 

uncontrolled diabetic type 2 subjects. 

Ha5: There will be no significant improvement in EPI parameters after  seven days of 

diabetes specific yog  program (SDM).  
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4.6  NEED AND SCOPE OF THE STUDIES   

4.6.1 CORRELATIONAL STUDY  

All the research work and practices through EPI are confined to comparing EPI 

parameters in various conditions. It could be a population survey, interventional study 

(pre-post) or observational study. The reference is EPI itself which is not yet an 

internationally accepted marker. If we take the case of diabetes type 2, there are 

accepted biomarkers for testing of diabetes e.g., FBS and HbA1c. It is very important to 

establish correlation between acknowledged biochemical parameters and EPI parameters 

to have interusability in hollistic medicine. Therefore, present study focuses on the 

establishment of this correlation between EPI parameters and biochemical parameters 

viz., FBS and HbA1c. This will enable EPI to integrate into modern medicine in case of 

diabetes which can be extended to other diseases as well.  

4.6.2 YOGA BASED TECHNIQUE  

Prevalence of stress is one of reasons for diabetes type 2. Yog is an established way of 

life for stress reduction. The underlying principle of  Yoga practice through asanas is 

stimulations followed by relaxation. This reduces sympathetic activity (Vempati & 

Telles, 2000) and increases parasympathetic activity (Sarang & Telles, 2006). In medical 

connotation  it is indicative of stress reduction. There are many methods to measure 

stress level both subjective and objective. EPI method has also been used to measure 

stress levels (Korotkov et al., 2012). Because of its multiple advantages, as non-

invasive, objective, cost effective, time saving and easy method for quick health 

assessment, its clinical use could be profound. 
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4.6.3 DIABETES SPECIFIC YOGA MODULE (SDM) 

 

Yoga is recognized by World Health Organization (WHO) as a practice for prevention 

and management of diseases. Looking at the challenges that diabetes throws at global 

medical community, SVYASA University has launched a Stop Diabetes 

Movement(SDM) compaign to educate the masses about diabetes and restrict  its spread 

through Yogic way of life . SDM   module  developed has the components for aligning 

energies at all Pancakosa (five layer of human) levels. According to yoga philosophy, 

stress is a primary cause of diseases. Stress in Manomaya (mind related) Kosa level 

leads to imbalances in Pranamaya (energy related) Kosa level and over a period of time, 

it percolates to physical level manifesting in the form of diseases in energy imbalanced 

organs (Nagarathna & Nagendra, 2009). EPI can assess  these  physiological conditions 

of a person.This information is available through energy diagrams and parameters 

(Korotkov et al., 2012). EPI technique is non-invasive and  a quick assessment of all 

physiologicalsystems can be done in a couple of minutes and no laboratory costs. Thus 

the EPI technique could play an important role in monitoring and prevention of diseases.    
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5.0  METHODS   

5.1 FBS, EPI CORRELATIONAL STUDY  

SUBJECTS  

Two hundred participants from various Yoga camps in the rural areas of Bengaluru and 

Arogyadham (a residential health centre) at Swami Vivekananda University, Bengaluru, 

India were scrutinized. Out of these 102 subjects were selected for the study. The drop 

outs were on account of defects in the image and/or the biochemical (FBS) reports were 

not available. Out of the selected, 42 participants were in the category of no health 

problem (NHP). It comprised of 29 normal and 13 pre diabetes subjects. Further 60 

participants were in the category of diabetes irrespective whether the diabetes was under 

control or uncontrolled (Table1). The three groups were designated as; normal, pre 

diabetes and diabetes. Out of 42 (mean age 46.5±11.7 years) in the non diabetes group, 

17 were males (mean age 48.47±13.26 years) and 25 females (mean age 45.2±10.6 

years). Normal consisted of 29 (mean age 44±11years), pre diabetes consisted of 13 

(mean age 51.2±12.3years). In the diabetes group of 60 (mean age 54±9.6years), there 

were 35 males (mean age 56.83±8.72years) and 25 females (mean age 50±9.4years).  

Participants in the age range of 18 to75 years, male or female and willing were included 

in the study.  

EXCLUSION CRITERIA  

The following subjects were excluded from the study: Participants with co-morbidity 

and taking any medicine in the case of normal and pre diabetes participants; diabetes 

participants taking medicines apart from diabetes medications; participants suffering 

from any infectious or contagious diseases; physically handicapped persons with 
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missing fingers and females having menstruation or pregnancy on the day of 

measurement. 

 5.2 HbA1c, EPI CORRELATIONAL STUDY  

SUBJECTS   

Eighty six subjects were selected after scrutiny of 150 participants from various Stop 

Diabetes Movement camps and Arogyadam. The rejections were due to improper finger 

prints or/and non availability of biochemical test HbA1c. The selected subjects were 

categorized into three groups: a) normal, b) pre diabetes and c) diabetes (Table 1). 

Normal comprised of 50 subjects (mean age 38.6 ± 10.2years). Out of these 25 were 

males (mean age 37.2 ± 9.74years) and 25 were females (mean age 40 ± 10.7years). Pre 

diabetes comprised of 17 subjects (mean age 48 ± 14.49years). Out of these 14 were 

females (mean age 48 ± 14.49years) and rest were males (mean age 61 ± 18.52years). 

The diabetes group of 19 subjects (mean age 51.05 ± 10.29years) comprised of 13 

females (mean age 49.31 ± 10.96years) and 06 males (mean age 54.83 ± 8.23years). 

Participants in the age range of 18 to75 years, male or female, willing for the study and 

trials were included. HbA1c reports of all the volunteers were available.  
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Materials & Methods
Correlation Study

Survey design

Sample size -179
Effect size-0.24, Alpha-0.05, Power- 0.95

Study 1
Total subjects-102

Normal ,n=29

(mean age ±SD;44±11yrs)

Pre-diabetes,n=13 

(mean age ± SD;51.2±12.3yrs)

Diabetes, n=60

(mean age ± SD;54±9.6yrs)

Males

n=35(56.83±8.72)

Females

n=25(50±9.4)

Study 2
Total subjects-86

Normal

n=50(38.6±10.2

Pre-diabetes

n=17(48±14.49)

Diabetes

n=19(51.05±10.29)

 

EXCLUSION  

The following subjects were excluded from the study: Participants with co-morbidity 

(e.g., hypertension, dyslipidemia, fatty liver disease) and taking any medicine in the case 

of normal and pre diabetes participants; diabetes participants taking medicines apart 

from diabetes medications; participants suffering from any infectious or contagious 

diseases; physically handicapped persons with missing fingers and females having 

menstruation or pregnancy on the day of measurement. 

5.3  COMPARATIVE STUDY OF DIABETES THROUGH EPI  

The study was conducted on the participants of the yoga camps held in connection with 

Stop diabetes movement (SDM) campaign and Arogyadham (a residential health centre) 

of S-VYASA Yoga University. After the scrutiny of 250 participants following number 

of subjects were selected for the different study. a. One hundred and two subjects (mean 

age 51±11years) for the first objective. Out of these 52 were males (mean age 

54±11years) and rest females (mean age 47±10 years).The total subjects comprised of 
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29 normal (mean age 44±11years), 13 pre diabetes (mean age 51.2±12.3years) and 60 

diabetes (mean age 54±9.6years). b. 60 subjects (mean age 53.8±9.62years) for the 

second objective. Out of these 35 were males (mean age 56.83±8.72years) and 25 

females (mean age 49.56±9.38years). The total subjects were divided into controlled 

diabetes n=27 (mean age 56.04±9.28years) and uncontrolled diabetes n=33 (mean age 

51.97±9.65years). c. 37 subjects (mean age 54.46±7.21years) comprising 24 males 

(mean age 57.46±7.35years) and 13 females (mean age 54.62±6.83years). Participants in 

the age range of 18 to75 years, male or female and those willing to volunteer for study 

were selected. All participants had to give blood for FBS test on the inaugural day of 

camp or have a recent blood report.  

Materials & Methods
Comparative Study(Independent groups)

Survey design

Sample size -162
Effect size-0.52, Alpha-0.05, Power- 0.95

Study 3
Total subjects-102

Normal, n=29 

(mean age ± SD;44±11yrs)

Pre-diabetes, n=13 

(mean age ± SD;51.2±12.3yrs)

Diabetes, n=60 

(mean age ± SD;54±9.6yrs)

Males, n=35

(mean age ± SD; 56.83±8.72yrs)

Females, n=25

(mean age± SD;50±9.4 yrs)

Study 4
Total subjects-60

Controlled 

n=27(51 11)

Uncontrolled

n=33(51.97±9.65)
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Materials & Methods
Intervention study

Pre-Post design

Sample size - 37
Effect size-0.56, Alpha-0.05, Power- 0.95

Study 5
Total subjects-37

(mean age ±SD; 54.46 7.21 yrs)

Males, n=24

(mean age ±SD; 57.46  7.35yrs)

Females, n=13

(mean age ±SD; 54.62 6.83yrs)

 

EXCLUSION CRITERIA  

Subjects with co-morbidity like hypertension, dyslipidemia , fatty liver disease and those 

taking any medicine in the case of normal and pre diabetic participants. Diabetic 

subjects taking medicines apart from diabetes.Subjects suffering from any infectious or 

contagious disease, physically handicapped and those having missing fingers. Females 

having menstruation or pregnancy on the day of measurement were excluded. 

5.4 ETHICAL CONSIDERATION  

This study was cleared by Institutional Ethics Committee (IEC) at S-VYASA Yoga 

University, Bengaluru India .The study was cleared vide RES/1EC-SVYASA/66/2015. 

All the participants were informed about the study and the assessments before 

conducting the study and Informed consent was obtained from the participants. They 

were thus conversant with the aims and objectives of the study as well as the 

intervention modules and their confidentiality was maintained.  
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5.5 DESIGN  

1. Survey design  

It is a  correlational study following a survey design in which data collection was done 

only once from all participants.  

2. Survey design  

This is a exploratory study based on correlational analysis. EPI readings were carried out 

before the blood samples were taken for HbA1c. 

 3. Survey design and interventional study   

This is comparative and interventional study.  All subjects were diabetic for the 

interventional study. 

 5.6 INTERVENTIONS  

STOP DIABETES MOVEMENT (SDM) YOGA MODULE  

This module includes Bhajan , Prayers, Breathing exercises, Loosening exercises, Sun 

Salutations, Asanas, Pranayama, Lectures on diabetes and Cyclic meditation.  The 

principle of  CM is stimulation followed by relaxation, one gets rest in periodic cycles. 

Asana is an integral  component of CM. It has been compared with the other Yogic 

methods and tested for various physiological, neurophysiological and 

psychophysiological advantages (Subramanya & Telles, 2009b). The total program was 

for 02 hours daily for seven days.The program was held daily from 0600hrs to 0800hrs 

(Appendix C).  

5.7 ASSESSMENT TOOL  
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Instrument of make Kirlionics Technologies International (KTI) company Saint-

Petersburg, Russia (GDV camera Pro with analog video camera, model number: 

FTDI.13.6001.110310) was used for the assessment purpose. Along with the EPI 

software, it provides various features such as EPI screening, EPI scientific laboratory, 

EPI diagram. These are different software programs for analysis and data extraction. EPI 

screening allows to observe particular sectors of different fingers related to body 

systems as well different organs. EPI scientific laboratory gives the data for each finger 

and the average related to general health parameters and EPI diagram brings forth 

detailed insight into the left and right brain hemisphere communication and distribution 

of energy through every organ.  

Figure 5: EPI/GDV-COMPACT 

 

Figure 6: EPI/GDV-PRO 
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5.8 EPI PARAMETERS 

EPI gives large no of parameters through different image evaluation softwares. For our 

study we have considered only the images taken without filter which represents the 

psychiphysiological state (Korotkov et al., 2012).  Some softwares provide parameters 

related to general health like software EPI scientific laboratory. Main such parameters 

that indicate the state of health which we have considered for our study are Total area, 

Average intensity, Entropy, Fractility and Form coefficient. Another two softwares EPI 

diagram and EPI screening provide parameters specific to organs and systems and we 

have considered the Integral area of  organs Pancreas, Liver, Immune organs, Coronary 

vessels, Cerebral vessels, Left kidney and Right kidney. Integral area (IA) is relative 

value and shows the extent to which the EPI gram deviates from an ideal model. It is a is 

a measure of general health index of the person being investigated (Korotkov, 2002b) 

The normal range for IA  is −0.6 to + 1. This corresponds to a good health state. The 

second constituent is Entropy. It is the level of non uniformity of image, in other words, 

the level of stability of the energy field. It is a measure of chaos/disorder in the energy 

pattern of human energy systems (Kostyuk et al., 2011). Entropy in the EPI system 

ranges (1 to 2) and is considered normal. Total area is the number of pixels in the image 

having brightness above the threshold (Rubik, 2005). Intensity is the light intensity 

averaged on the area of image. Fractality is defined as the ratio of lengths of perimeters 

of the image glow obtained in different scales of EPI gram. Form Coefficient  FC = 

aL2/S where L is length of EPI gram external  contour and S is EPI gram area. 

Fractality and Form coefficient are measure of irregularity in the image external 

contour(Alexandrova,et.al.2004) 
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5.9 DATA TAKING PROCEDURE   

The prescribed guidelines were followed (Alexandrova et al., 2002). It is recommended 

to collect data after 3 hours of food intake and after 5 hours of any prescribed 

medications. No other diagnostic procedure was to be held at the same time. They were 

assessed before and after the respective interventions, and the EPI readings were taken 

by the same expert, at the same place. There were identical conditions of psychological 

and physical comfort for all subjects in a quiet and calm environment. Calibration of EPI 

device was performed routinely as per the guidelines. Subjects were instructed about 

finger placement on the glass at 45° angles with a gentle but firm touch. They were 

asked to remove all metallic ornaments that they do not wear for the entire 24 hours a 

day. Further, a few more things were followed for acquiring consistent readings: (1) The 

subjects stand on an electrically isolated surface while making a measurement; (2) the 

measurements were taken  without filter; (3) an alcoholic solution was used to clean the 

glass plate after every subject; and (4) a distance of three feet was maintained between 

EPI and a dedicated laptop computer while collecting data (Yakovleva & Korotkov, 

2015b).  
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6.0 DATA EXTRACTION AND ANALYSIS   

6.1 DATA EXTRACTION  

The EPI Diagram/Screening  and EPI Scientific laboratory Software were used to extract 

the raw data into Excel sheet. These provided all parameters which were considered for 

analysis.   

6.2 DATA ANALYSIS  

Data analysis was done with the help of Microsoft Office Excel 2007 and R studio 

version 3.2.0 along with ‗R Cmdr‘ version 2.1-7.  

6.2.1 CORRELATION ANALYSIS 

The correlation analysis was done between the two variables i.e., FBS and the selected 

EPI parameter, one by one. Whichever EPI parameter was showing highly significant 

correlation with FBS, all those were put in the  regression analysis. Similarl analysis was 

done between HbA1c and EPI parameters. 

6.2.2 DIABETES TYPE 2 AND YOGA 

Independent sample t-test was carried out for cross sectional comparisons among 

normal, pre diabetes and diabetes as well as between controlled and uncontrolled 

diabetes. Paired ‗t‘ test was done in the interventional study to find the difference 

between pre and post conditions. 
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7.0 RESULTS 

 

7.1 CORRELATION STUDY FBS AND EPI PARAMETERS 

There were total of 7 organs considered for the study. The data for these came from the 

module ‗EPI screening‘. The 7 organs/ systems are liver, pancreas, immune organs, 

coronary vessels, cerebral vessels, left kidney and right kidney. The average value of 

parameters associated with these organs in the three groups is given in (Table 3). These 

organs / systems were selected based on literature on diabetes from the modern medical 

system. These organs are prone to changes from inception to the advanced stages of 

diabetes. The average of integral area of the left and right fingers was taken for the 

study. There were total of 5 general parameters which are related to the image of the 

fingers. These are area, entropy, fractality, form coefficient and intensity. The data for 

these came from the module ‗EPI scientific laboratory‘ (Table 4). The participants were 

divided into three groups; a) Normal, b) pre diabetes and c) diabetes. First, correlation 

analysis (Table 5) was applied followed by linear regression analysis. In Normal, a high 

correlation (but not significant) between FBS and form coefficient (p=0.06 r=0.35) was 

observed (Table 6). Significant correlation was found between FBS and right kidney 

(p=.03 r=-0.60) in pre diabetic group (Table 7). In the case of diabetics, a high 

correlation (but not significant) was observed of FBS with immune organs (p=0.06 r=-

0.25), with coronary vessels (p=0.09 r=0.22) and with entropy (p=0.08 r=0.23) (Table 

8). Negative sign indicates that predictor variable and responding variable increase in 

opposite directions.  
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Table 3:  EPI Diagram / Screening Analysis. Independent sample‗t‘ test 

Variables Normal 

Mean ±SD 

Pre diabetic 

Mean ±SD 

Diabetic 

Mean ±SD 

Av. Liver 
-0.05±0.47 0.10±0.33 0.27±0.53 

Av. Immune 

organs 

-0.20±0.31 -0.17±0.29 0.08±0.38 

Av. Pancreas -0.26±0.59 0.10±0.39 0.22±0.53 

Av. Coronary 

vessels 

-0.13±0.37 -0.05±0.24 0.21±0.32 

Av. Cerebral 

vessels 

-0.02±0.29 0.01±0.31 0.26±0.35 

Av. Left Kidney -0.05±0.44 0.05±0.39 0.26±0.43 

Av. Right Kidney -0.09±0.36 -0.06±0.38 0.24±0.46 

 

Table 4: EPI Scientific Laboratory Analysis. Independent sample‗t‘ test 

Variables Normal 

Mean ±SD 

Pre diabetic 

Mean ±SD 

 

Diabetic  

Mean ±SD 

Av. Area 11487.62±1416.98 11597.54±1425.695 12003.11±1451.19 

Av. Intensity 78.0867±5.863 77.3890±8.345 84.06±7.62 

Av. Form 

Coefficient 

14.9347±4.792 15.5009±6.065 11.34±3.24 

Av. Entropy 1.8603±0.161 1.7691±0.180 1.96±0.16 

Av. Fractility 1.9229±0.174 1.9860±0.120 1.85±0.05 
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Table 5: Correlation Analysis (all parameters) 

 FBS/with t df p r 

Normal Av. Liver 0.966 27 0.342  0.182 

Av. Immune 

organs 

 1.392  27 0.175    0.258 

Av. Pancreas  0.047  27 0.962    0.009 

Av. Coronary 

vessels 

 0.995  27 0.328    0.188 

Av. Cerebral 

vessels 

-0.157 27  0.875   -0.030 

Av. Lt Kidney  0.832 27  0.412    0.158 

Av. Rt Kidney  0.553 27  0.584    0.105 

Av.Total Area  1.454 27  0.157    0.269 

Av. Intensity -0.718 27  0.478  - 0.136 

Av.Form  

Coeff 

 1.943 27  0.062    0.350 

Av.Entropy  0.066 27  0.947     0.012 

Av.Fractility -0.179 27  0.858   -0.034 
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Pre diabetic Av. Liver -1.203  11 0.254  -0.341 

Av. Immune 

organs 

 -0.555  11 0.589   -0.165 

Av. Pancreas  0.800  11 0.440    0.234 

Av. Coronary 

vessels 

 0.921  11 0.376    0.267 

Av. Cerebral 

vessels 

 0.006  11  0.994    0.002 

Av. Lt Kidney  0.299 11  0.770    0.089 

Av. Rt Kidney -2.459 11  0.031   -0.595 

Av.Total Area  0.182 11  0.858    0.055 

Av. Intensity  1.035 11  0.322    0.298 

Av.Form  

Coeff 

-0.251 11  0.805   -0.075 

Av.Entropy  1.193 11  0.257    0.338 

Av.Fractility -0.773 11  0.453   -0.227 

Diabetic Av. Liver -0.742  58 0.461 -0.096 

Av. Immune -1.956  58 0.055   -0.248 
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organs 

Av. Pancreas -0.578  58 0.565   -0.075 

Av. Coronary 

vessels 

 -1.752  58 0.085   -0.224 

Av. Cerebral 

vessels 

 -0.656  58 0.514   -0.085 

Av. Lt Kidney - 0.749 58  0.456   -0.097 

Av. Rt Kidney -0.979 58  0.331   -0.127 

Av.Total Area  0.935 58  0.353    0.121 

Av. Intensity -1.647 58  0.104   -0.211 

Av.Form  

Coeff 

 0.960 58  0.340    0.125 

Av.Entropy -1.771 58  0.081    0.208 

Av.Fractility  1.621 58  0.110   -0.226 

df- degrees of freedom are the number of values in a study that have the freedom to 

vary. r-the main result of a correlation is called the correlation coefficient. It ranges from 

-1.0 to +1.0. The closer r is to +1 or -1, the more closely the two variables are related. 

If r is close to 0, it means there is no relationship between the variables. 
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Table 6: Noteworthy Correlation matrix for normal 

FBS/with t df P r 

Form  

Coefficient 

 1.9434 27  0.0624    0.3503 

t –‗t‘ test, df –degrees of freedom, p –level of significance <0.05 considered significant 

r –correlation coefficient varies between -1 to +1 

Table 7: Noteworthy Correlation matrix for pre-diabetic 

FBS/with t df P r 

Right Kidney -2.4598 11  0.0316   -0.5957 

 

t –‗t‘ test, df –degrees of freedom, p –level of significance <0.05 considered significant 

r –correlation coefficient varies between -1 to +1 

Table 8: Noteworthy Correlation matrix for diabetic 

FBS/with t df P r 

Immunity -1.9563  58 0.0552   -0.2487 

Coronary  -1.752  58 0.0850   -0.2241 

Entropy -1.7717 58  0.0817    0.2082 

t –‗t‘ test, df –degrees of freedom, p –level of significance <0.05 considered significant 

r –correlation coefficient varies between -1 to +1 
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The results of regression analysis for the three different groups are as follows. Normal 

(Table 9), Fig 7 represents the graphical scatter plot of FBS vs Area and Form 

Coefficient. Pre diabetic (Table 10), Fig 8 represents the graphical scatter plot of FBS vs 

Pancreas  and  Right Kidney. Diabetic (Table 11), Fig 9 represents the graphical scatter 

plot of FBS vs Immune organs, Intensity, Left Kidney, Entropy and  Area. 

 Table 9: Regression analysis, Normal 

 Estimat

e 

Standar

d Error 

t value Pr(>|t|) 

Intercept 49.475 10.964 4.512 0.000122*** 

Area 0.0024 0.0008 3.085 0.004780** 

Form 

Coefficient 

0.7796 0.2294 3.398 0.002196** 

Residual standard error 

5.167 

Significant codes  ‗***‘ p<0.001 ‗**‘ 

<0.01  

FBS= α+ β1X1+ β2X2+ ϵ 

Where α=49.475, β1=0.0024, β2=0.7796, ϵ=5.167 

X1=  Total area ;  X2= Form coefficient 

 

α –constant, β1-coefficient of variable X1, β2- coefficient of variable X2,  

ϵ-residual standard error, p<.001 very highly significant, p<.01highly significant 
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Figure 7: Scatter plots of Area and Form coefficient w.r.t FBS in normal subjects 

showing slope of linear regression equation  
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Table 10: regression analysis, Pre diabetic 

 Estimate Standard 

Error 

t value Pr(>|t|) 

Intercept 116.856 7.246 16.126 1.74e-08*** 

Pancreas 63.734 20.187 3.157 0.01021* 

Right Kidney -90.257 20.572 -4.387 0.00136** 

Residual standard error 

24.16 

Significant codes  ‗***‘p< 0.001 ‗**‘ p<0.01 

‗*‘ p<0.05  

FBS= α+ β1X1+ β2X2+ ϵ 

Where α=116.856, β1=63.734, β2=-90.257, ϵ=24.16 

X1=  Integral area of pancreas ;  X2= Integral area of right kidney 

α –constant, β1-coefficient of variable X1, β2- coefficient of variable X2, ϵ-residual standard 

error, 

p<.001 very highly significant, p<.01highly significant, p<0.05 significant 
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Figure 8: Scatter plots (slope) of Pancreas and Right Kidney w.r.t FBS in pre diabetes 
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Table 11: regression analysis, Diabetic 

 

 Estimate Standard 

Error 

t value Pr(>|t|) 

Intercept 494.6 139.4 3.548 0.000812*** 

Immune organs -96.11 31.78 -3.024 0.003809** 

Intensity -3.082 1.176 -2.621 0.011356* 

Left Kidney  51.33 28.12 1.825 0.073502 ‗.‘ 

Entropy -149.3 52.15 -2.863 0.005965** 

Area .017 .006 2.711 0.008983** 

Residual standard error 61.42 Significant codes  ‗***‘ p<0.001 ‗**‘ p<0.01 ‗*‘ p<0.05 

‗.‘ P<.1 

FBS= α+ β1X1+ β2X2+ β3X3+ β4X4 +β5X5+ ϵ 

Where α=494.6, β1=-96.11, β2=-3.082, β3=51.33, β4=-149.3, β5=.01698, ϵ=61.42 

X1=  Integral area of immune organs ;  X2= intensity ; X3= Integral area of left kidney ; 

X4=Entropy; X5=Area 

α –constant, β1-coefficient of variable X1, β2- coefficient of variable X2, t- ‗t‘ test value 

ϵ-residual standard error, p<.001 very highly significant, p<.01highly significant,  p<.1 

not significant 
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Figure 9: Slope of Immunity, Intensity, Left Kidney, Entropy and Total area. 
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In the diabetic group separate analysis was done for males and females. Correlation and 

regression analysis are reflected in Tables (12 and 13). 

Table 12: Correlation Analysis Diabetic males and females (separately) 

Males FBS/with t df p r 

Av. Liver -0.046  33 0.963 -0.008 

Av. Immune 

organs 

-1.627  33 0.113   -0.272 

Av. Pancreas   0.260  33 0.795    0.045 

Av. Coronary 

vessels 

 -1.02  33 0.315   -0.174 

Av. Cerebral 

vessels 

 -0.656  33 0.514   -0.085 

Av. Lt Kidney - 0.005 33  0.995   -0.000 
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Av. Rt Kidney -0.203 33  0.840   -0.035 

Av. Area  1.049 33  0.301    0.179 

Av. Intensity -0.740 33  0.464   -0.127 

Av.Form  

Coeff 

 0.355 33  0.724    0.061 

Av.Entropy -0.944 33  0.351   -0.162 

Av.Fractility  0.888 33  0.380    0.152 

Females Av. Liver -0.555  23 0.584 -0.114 

Av. Immunity -0.465  23 0.646   -0.096 

Av. Pancreas  -1.136  23 0.267   -0.230 

Av. Coronary  -0.774  23 0.446   -0.159 

Av. Cerebral  -0.013  23 0.989   -0.002 

Av. Lt Kidney - 0.477 23  0.635   -0.099 

Av. Rt Kidney -1.021 23  0.317   -0.208 

Av. Area  0.507 23  0.617    0.105 

Av. Intensity -1.239 23  0.227   -0.250 

Av.Form  

Coeff 

 0.718 23  0.480    0.148 

Av.Entropy -1.325 23  0.198    0.279 

Av. Fractility  1.394 23  0.176    0.152 
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Table 13 Regression analysis, Diabetics males and females (separately) 

Males Estimate Standard 

Error 

t value p 

Intercept 707.686 309.572  2.286 0.03* 

Av.Immune 

organs 

 -90.095   40.229 -2.240 0.03* 

Av.Intensity    -4.156     2.022 -2.055 0.04* 

Av.Left Kidney   64.576   39.664 1.628 0.11 

Av.Right 

Kidney 

 -18.652   33.699 -0.553 0.58 

Av.Entropy -252.386 122.559 -2.059 0.04* 

Av.Area      0.023      0.011 2.067 0.04* 

Residual standard error 64.05 Significant codes ‗***‘ p<0.001 ‗**‘ 

p<0.01            ‗*‘ p<0.05 ‗.‘ P<.1 

FBS= α+ β1X1+ β2X2+ β3X3+ β4X4 +β5X5+ β6X6+ ϵ 

Where α=707.6, β1=-90.09, β2=-4.15, β3=64.57, β4=-18.65, β5=-252.38, 

β6=0.02;ϵ=64.05 

X1=  Integral area of immune organs ;  X2= intensity ; X3= Integral area of 

left kidney ; X4= Integral area of right kidney; X5=Entropy; X6=Area 

Females Estimate Standard 

Error 

t value p 

Intercept -1123.12 605.61  -1.855 0.07˙ 

Av. Immune 

organs 

   -117.46   67.09  -1.751 0.09˙ 

Av. Left Kidney       80.00   58.34   1.371 0.185 

Av. Entropy    -168.03   68.86  -2.440 0.024* 
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Av. Fractility     864.54  349.14     2.476 0.022* 

Residual standard error 61.04 Significant codes ‗***‘ p<0.001 ‗**‘ 

p<0.01            ‗*‘ p<0.05 ‗.‘ P<.1 

FBS= α+ β1X1+ β2X2+ β3X3+ β4X4 + ϵ 

Where α=-1123.12, β1=-117.46, β2=80.00, β3=-168.03, β4=864.54;ϵ=61.04 

X1=  Integral area of immune organs; X2= Integral area of left kidney ; 

X3=Entropy; X4=Fractility 

 

7.2 CORRELATIONAL STUDY HbA1c AND EPI PARAMETRS 

Biochemical parameter HbA1c was compared with EPI parameters namely 1. General 

parameters: area, entropy, intensity, form coefficient, fractality.2. Organ specific: 

integral area of liver, pancreas, immune organs, coronary vessels, cerebral vessels, left 

kidney, right kidney. The organ specific parameters were selected from a large number 

of parameters which are closely related to diabetes. The subjects were divided into three 

groups; a) normal, b) pre diabetes and c) diabetes. The demographic details are given in 

(Table 14). First the correlation of HbA1c was done with the selected EPI parameters. 

From the correlation analysis parameters were identified to be considered in the 

regression analysis. In all the three cases, no significant correlation was established 

between HbA1c and the EPI parameters. However, a correlation was seen between 

HbA1c and right kidney (p=0.17 r= 0.19) in case of normal subjects (Table 15); between 

HbA1c Vs  liver (p=0.15 r=0.36), Vs pancreas (p=0.16 r= 0.35), Vs intensity (p=0.16 r= 

0.35), Vs form coefficient (p=0.11 r= -0.39) in  the  case of pre diabetics (Table 16); 

between HbA1c Vs right kidney (p=0.16 r= .38), Vs entropy (p=0.18 r=-0.3178)   in  the 

case of diabetics (Table 17). These were the parameters chosen for regression analysis in 
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each of the three groups. No significant results were observed (Tables 18, 19, & 20) 

which means that there is no correlation between HbA1c and EPI parameters. 

    Table 14: Demographic details 

Groups(N) Mean age±SD Male no. 

Mean Age±SD 

Female no. 

Mean Age±SD 

Normal (50) 38.6 ± 10.2 years n=25 

37.2±9.74years 

n=25 

40±10.7years 

Pre diabetic 

(17) 

48±14.49 years n=03 

61±18.52years 

n=14 

48±14.49years 

Diabetic (19) 51.05 ± 10.29 years n=06 

54.83 ±8.23 years 

n=13 

49.31 ± 10.96 years 

 

SD –Standard deviation 

Table 15: Correlation Analysis Normal 

HbA1c/with t df p r 

 Area 0.7669 48 0.4469  0.1100 

 Cerebral -0.1947   48 0.8464   -0.0281 

 Coronary   0.7934   48 0.4314    0.1137 

 Immunity   0.3811   48 0.7047    0.0549 

 Liver - 0.7606   48 0.4506  - 0.1091 

 Lt Kidney  -0.3254   48 0.7462   -0.0469 

 Pancreas   0.8797   48 0.3834   0.1259 

 Rt Kidney   1.3614   48 0.1797   0.1928 

 Intensity   0.1026   48  0.9187   0.0148 

 Entropy  -0.1124   48  0.9110  -0.0162 

 Form Coeff   0.0391   48  0.9689   0.0056 

 Fractility -0.6083   48  0.5458  -0.0874 

 

t-‗t‘ test; df- degree of freedom; p-level of significance, p<0.05 considered significant; 

r-level of correlation varies between +1and -1. Both values considered high correlation 
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Table 16: Correlation Analysis Pre-diabetic 

HbA1c/with t df p r 

 Area   1.1499 15 0.2682  0.2846 

 Cerebral  -0.0817  15 0.9360   -0.0210 

 Coronary   0.1959  15 0.8473    0.0505 

 Immunity   0.9717  15 0.3466    0.2433 

 Liver   1.5190  15  0.1496    0.3651 

 Lt Kidney  0.1109 15  0.9131    0.0286 

 Pancreas  1.4842 15  0.1585    0.3578 

 Rt Kidney  0.1921 15  0.8502    0.0495 

 Intensity  1.4752 15  0.1608    0.3559 

 Entropy  0.4355 15  0.6694    0.1117 

 Form Coeff -1.6764 15  0.1144   -0.3972 

 Fractility -0.3434 15  0.7360   -0.0833 

t-‗t‘ test; df- degree of freedom; p-level of significance, p<0.05 considered significant; 

r-level of correlation varies between +1and -1. Both values considered high correlation 

Table 17: Correlation Analysis Diabetic 

HbA1c/with t df p r 

 Area 1.242  17 0.2311 0.2884 

 Cerebral 1.2457  17 0.2298    0.2892 

 Coronary  0.2885  17 0.7764    0.0698 

 Immunity  1.2537  17 0.2269    0.2909 

 Liver  0.9002   17 0.3806    0.2133 

 Lt Kidney  0.9234 17  0.3687    0.2185 

 Pancreas  0.6674 17  0.5135    0.1597 

 Rt Kidney  1.4761 17  0.1582    0.3370 

 Intensity 0.0972 17  0.9237    0.0235 

 Entropy -1.3824 17  0.1848  - 0.3178 

 Form Coeff -0.2800 17  0.7828   -0.0677 

 Fractility  0.1786 17  0.8604    0.0432 

t-‗t‘ test; df- degree of freedom; p-level of significance,p<0.05 considered significant; 

r-level of correlation varies between +1and -1. Both values considered high correlation 
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Table 18: Regression analysis Normal 

 Estimate Standard 

Error 

t value p 

Intercept 5.20 0.03 135.357 <2e-16*** 

Right Kidney 0.10 0.07 1.361 0.18 Not significant 

t- ‗t‘test; p- level of significance, p<0.05 considered significant 

Table 19: Regression analysis Pre diabetic 

 Estimate Standard 

Error 

t value p 

Intercept 6.22 2.04 3.051 0.0101* 

Liver 0.10 0.25 0.434 0.6721 Not significant 

Pancreas 0.05 0.22 0.229 0.8226 Not significant 

Intensity 0.00 0.02 0.005 0.9962 Not significant 

Form Coefficient -0.01 0.02 -0.481 0.6394 Not significant 

t- ‗t‘test; p- level of significance, p<0.05 considered significant 

Table 20: Regression analysis Diabetic 

 Estimate Standard 

Error 

t value p 

Intercept 23.73 14.25 1.665 0.115 Not significant 

Entropy -7.29 7.21 -1.011 0.327 Not significant 

Right Kidney 1.03 0.91 1.124 0.277Not significant 
 

t- ‗t‘test; p- level of significance, p<0.05 considered significant 
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7.3 DIABETES TYPE 2 AND YOGA 

In the first study we observed significant difference in means for Average intensity 

[diabetes & normal=5.978 (p= 0.000), diabetes & pre diabetes = 6.676 (p= 0.017)]; 

Form coefficient [diabetes & normal = - 3.590 (p=.001), diabetes & pre diabetes = -

4.158 (p= 0.032)]; Immune organs [diabetes & normal = 0.281 (p=0.000), diabetes & 

pre diabetes =-5.890 (p=0.000) and normal & pre diabetes = -6.171 (p=000)] (Table 21, 

22, 23). Apart there were very small differences (but very significant) observed in many 

other parameters as in Table 24. In the second study significant observations were 

pertaining to Immune organs (difference in means 0.201 p= 0.031; Table 25). In the 

third i.e., pre –post study the noticeable observation was as follows. Area (mean 

difference 630.37 p= 0.00), Form coefficient (mean difference -1.78 p=0.00), Entropy 

(mean difference -0.02 p=0.00), liver (0.24 p=0.00), Pancreas (mean difference 0.17 

p=0.02), Coronary vessels (mean difference 0.14 p=0.14), Cerebral vessels (mean 

difference 0.19 p=0.00) left kidney (mean difference 0.15 p=0.00), right kidney (mean 

difference 0.24 p=0.00; Table 26).  

Table 21: Independent Sample‗t‘ test; diabetes-normal 

Parameter Diabetes Normal t df p Mean  

Area 12003.320 11487.860 1.596 56.675 0.116 515.460 

Intensity 84.065 78.087 4.075 70.164 0.000 5.978 

Form 

Coefficient 11.344 14.934 -3.651 40.784 0.001 -3.590 

Entropy 1.965 1.862 2.821 55.251 0.007 0.103 

Fractality 1.848 1.923 -2.271 30.317 0.030 -0.075 
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Liver 0.274 -0.045 2.868 62.216 0.006 0.319 

Immune 

Organs 0.085 -0.196 3.699 66.439 0.000 0.281 

Pancreas 0.220 -0.261 3.691 50.377 0.001 0.481 

Coronary 0.213 -0.131 4.295 48.965 0.000 0.344 

Cerebral 0.263 -0.021 4.052 65.358 0.000 0.284 

Left Kidney 0.258 -0.049 3.072 53.868 0.003 0.307 

Right Kidney 0.242 -0.092 3.732 69.411 0.004 0.334 

df- degree of freedom; p-level of significance,<0.5 considered significant; t-student ‗t‘ 

test 

Table 22: Independent Sample‗t‘ test; diabetes-pre diabetes 

Parameter Diabetes 

Pre 

diabetes t df p Mean  

Area 12003.320 11597.770 1.658 17.811 0.114 405.550 

Intensity 84.065 77.388 2.655 16.611 0.017 6.676 

Form 

Coefficient 11.344 15.502 -2.399 13.519 0.032 -4.158 

Entropy 1.965 1.770 3.571 16.307 0.002 0.195 

Fractality 1.848 1.987 -4.041 12.922 0.001 -0.139 

Liver 0.274 0.105 1.477 27.664 0.151 0.169 

Immune 

Organs 0.085 5.975 

-

15.681 12.421 0.000 -5.890 
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Pancreas 0.220 0.096 0.968 23.075 0.343 0.124 

Coronary 0.213 -0.050 3.344 22.295 0.003 0.263 

Cerebral 0.263 -0.007 2.752 18.912 0.013 0.270 

Left Kidney 0.258 0.053 1.658 18.679 0.114 0.205 

Right Kidney 0.242 -0.062 2.504 20.437 0.021 0.304 

df-degree of freedom; p-level of significance,<0.5 considered significant; t-student ‗t‘ test 

 

Table 23: Independent Sample‗t‘ test; normal-pre diabetes 

Parameter Normal 

Pre 

diabetes t df p Mean  

Area 11487.860 11597.770 -0.231 23.045 0.819 109.910 

Intensity 78.087 77.388 0.273 17.527 0.788 0.698 

Form 

Coefficient 14.934 15.502 -0.298 19.020 0.769 -0.567 

Entropy 1.862 1.770 1.567 20.849 0.132 0.092 

Fractality 1.923 1.987 -1.362 32.524 0.183 -0.064 

Liver -0.045 0.105 -1.187 32.350 0.244 -0.150 

Immune 

Organs -0.196 5.975 -16.375 12.585 0.000 -6.171 

Pancreas -0.261 0.096 -2.315 34.320 0.027 -0.357 

Coronary -0.131 -0.050 -0.849 34.314 0.402 -0.081 

Cerebral -0.021 -0.007 -0.138 21.550 0.892 -0.014 

Left Kidney -0.049 0.053 -0.740 25.851 0.466 -0.102 

Right 

Kidney -0.092 -0.062 -0.244 22.019 0.809 -0.031 

 

df- degree of freedom; p-level of significance,<0.5 considered significant; t-student ‗t‘ 

test 
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Table 24: Combined highly significant results of Independent Sample‗t‘ test 

  t df p-value Mean of 

differences 

Av. Intensity DAI,NAI 4.075 70.164 0.0001194 5.978 

 DAI ,PDAI 2.655 16.611 0.017 6.676 

Form 

Coefficient 

DFC,NFC -3.651 40.784 0.001 -3.590 

 DFC ,PDFC -2.399 13.519 0.032 -4.158 

Entropy DEN,NEN 2.821 55.251 0.007 0.103 

 DEN ,PDEN 3.571 16.307 0.002 0.195 

Fractility DFR,NFR -2.271 30.317 0.030 -0.075 

 DFR ,PDFR -4.041 12.922 0.001 -0.139 

Liver DLI,NLI 2.868 62.216 0.006 0.319 

Immunity DIM,NIM 3.699 66.439 0.000441 0.281 

 DIM ,PDIM -15.681 12.421 1.479e-09 -5.890 

 NIM ,PDIM -16.375 12.585 7.362e-10 -6.171 

Pancreas DPA, NPA 3.691 50.377 0.001 0.481 

 NPA ,PDPA -2.315 34.320 0.027 -0.357 

Coronary DCO,NCO 4.295 48.965 8.259e-05 0.344 

 DCO ,PDCO 3.344 22.295 0.003 0.263 

Cerebral DCE,NCE 4.052 65.358 0.0001376 0.284 

 DCE ,PDCE 2.752 18.912 0.013 0.270 

Left Kidney DLT,NLT 3.072 53.868 0.003 0.307 

Right 

Kidney 

DRT,NRT 3.732 69.411 0.004 0.334 

 DRT, PDRT 2.504 20.437 0.021 0.304 

 

df-degree of freedom; p-level of significance,<0.5 considered significant; t-student ‗t‘ 

test;   D-diabetes; PD-pre diabetes; N-normal; AI -average intensity; FC- form 

coefficient; EN-entropy;  FR-fractility; LI-liver; IM-immunity; PA-pancreas; CO-

coronary, CE-cerebral; LT-left kidney; RT-right kidney  
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Table 25: Independent sample‗t‘ test controlled –uncontrolled diabetes 

                                

Parameter 
Controlled Uncontrolled t df p 

 

Difference 

of means  

Area 11919.310 12071.670 -0.412 57.855 0.6819 -152.36 

Cerebral 0.273 0.255 0.2136 57.045 0.8316 0.019 

Coronary 0.279 0.158 1.5316 54.857 0.1314 0.121 

Entropy 1.977 1.954 0.57251 50.813 0.5695 0.023 

FC 10.747 11.833 -1.2867 53.368 0.2038 -1.085 

Fractality 1.840 1.855 -1.0802 53.726 0.2849 -0.014 

Immune  0.196 -0.006 2.2044 52.786 0.03188 0.201 

Intensity 85.721 82.710 1.5403 55.54 0.1292 3.011 

Liver 0.373 0.192 1.334 57.739 0.1874 0.181 

Left 

Kidney 

0.338 0.192 1.3318 58 0.1881 0.145 

Pancreas 0.297 0.156 1.026 56.992 0.3092 0.141 

Right 

Kidney 

0.394 0.118 2.4989 55.651 0.01544 0.276 

df- degree of freedom; p-level of significance,<0.5considered significant;t-student‗t‘ test 
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Table 26: Pre –post results by paired‗t‘ test 

 t df P Mean of 

differences 

Total Area 3.8737 

 

36 0.0004 

 

630.4649 

Av. Intensity -0.6810 36 0.5002 -0.3887 

Form Coefficient -4.3354 36 0.0001 -1.7830 

Entropy -3.5140 36 0.0012 -0.0297 

Fractality -0.4084 36 0.6854 -0.0020 

Liver 4.5659 36 5.614e-05 0.2467 

Immunity 0.9274 36 0.3599 0.0517 

Pancreas 2.3382 36 0.0250 0.1763 

Coronary Vessels  4.3967 36 9.331e-05 0.1422 

Cerebral Vessels 4.1166 36 0.0002 0.1924 

Left Kidney 3.0564 36 0.0042 0.1567 

Right Kidney 4.3051 36 0.0001 0.2481 

 

df- degree of freedom; p-level of significance,<0.5 considered significant; student ‗t‘ test
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8.0 DISCUSSION 

8.1 CORRELATION STUDY: FBS AND EPI PARAMETERS 

Fasting Blood Sugar (FBS) is an established biochemical marker to check glucose levels 

in the blood. Research continues to develop new technologies and new bio markers to 

provide more accurate diagnosis. EPI is such an approach. This study was carried out to 

find correlation of various EPI parameters with FBS in different stages of diabetes 

mellitus type 2. The three stages are normal, pre diabetes and diabetes. Summary of 

results is presented in Table 27  

Table 27: FBS and EPI correlation in three categories 

FBS / with Normal Pre diabetes Diabetes 

Area Yes No Yes 

Intensity No No Yes 

Entropy No No Yes 

Form Coefficient Yes No No 

Pancreas  No Yes No 

Immune Organs No No Yes 

Left kidney No No No 

Right kidney No Yes No 
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For normal subjects the FBS value is in the range of 70-100mg/dl. In this condition as 

expected no organ is affected due to diabetes. FBS value depends on general health 

conditions. Total area is representative of general health and Form coefficient is a 

measure of irregularity in the image which in turn, signifies irregular flow of energy in 

the system. Thus a normal FBS is correlated to these two parameters. There could be 

small variations in FBS within the normal limits, in this group. Since no two human 

bodies function alike, there would be variation in Area and Form coefficient between 

two normal persons as well within the same person under different conditions, which is 

natural. The more interesting observation is in the case of pre diabetes where FBS is 

showing relationship with pancreas and right kidney. While both organs are prone in 

diabetes, the relationship in pre diabetes stage was not known. It has very recently been 

reported that the changes in organs particularly the kidney and pancreas set in much 

earlier to diabetes being manifested (Dallas M.E, 2015). Kidney damage from diabetes 

may begin much sooner than previously thought, according to the above study. A recent 

study has shown that above normal sugar levels which is found in pre diabetes could 

also result in kidney abnormalities that could finally cause kidney failure (Navarro A, 

2015; Chamow J.A, 2015). The results of blood test may not indicate anything abnormal 

in pre diabetes but the subtle effects are already seen to be happening in some connected 

organs. Our study on EPI clearly demonstrates this and significantly, is aligned with the 

latest medical research on the subject. Among diabetics, there were subjects whose 

diabetes was under control and also subjects whose diabetes seemed uncontrolled. This 

observation was based on FBS readings. For our study we considered these two groups 

as one. In this group we find that FBS is related both to general EPI parameters as well 

the organ values. Among organs are Immune organs and left kidney are most important 

in diabetes. Obviously with the disease now in a full blown stage, the immune organs 
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will be affected. Regarding left kidney, perhaps it indicates that diabetes affects both 

kidneys. Further, since immune functions and kidneys are showing lesser energy, they 

can have overall impact on the general health parameters. Thus we find correlation with 

Area (measure of general health), Entropy (measure of disturbances in the body, it 

increases with diabetes) and intensity. The results are in consonance with current 

medical literature and hence EPI may be a research tool to understand the energy status 

of various organs / systems before the manifestation of disease. Earlier studies on EPI 

were mostly focused on comparison of parameters in the two states viz., pre post 

intervention where the reference for comparison was the EPI parameter itself (Sharma B, 

2014). In this study we have compared the results with known and established 

biochemical parameters. A workable relationship has been established between the EPI 

and biochemical parameters and this could help a healer in diagnosis and to assess the 

effectiveness of treatment (Korotkov, 2010). An additional analysis was carried out to 

check the correlation of EPI parameters with FBS separately for males and females. It 

was observed through the analysis that the response towards towards diabetes is slightly 

different in the two genders. Modern medical literature indicates that Indian men are 

more susceptible towards diabetes type 2 while complications of diabetes are more 

severe in women. Our regression analysis results indicate that more EPI parameters 

correlate with FBS in case of males than females. This is perhaps due to the reason that 

immune system of females is stronger than males.   

8.2 CORRELATIONAL STUDY: HbA1c AND EPI PARAMETRS 

In the case of HbA1c, the reading is an average of sugar levels in blood over a period of 

three months. EPI parameters are based on the molecular state within the body at the 

particular moment the measurements are taken (Balaban R.S, 2005). It depends on the 

level of oxidized state and the quantum of free radicals in the body at the instant (Rubik 
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B, 2202). This can vary from time to time depending on many factors viz., biochemical 

changes which itself depend on some gross as well as subtle aspects of energy flow 

(Cifra M, 2012). Therefore, it may not be possible that a correlation between HbA1c and 

EPI parameters be established, be it in the case of normal, pre diabetes or diabetes. EPI 

measures overall energy levels of the body which are associated with the organs 

/systems. These are dependent on many factors such as stress at that point of time. In the 

case of alternative medicine, be it through yoga, naturopathy or homeopathy, EPI can be 

a very valuable tool for the healer to monitor effects on the participant. The readings of 

EPI reflect current changes unlike HbA1c which is a measure over a period of three 

months. In fact there is no correlation between the two which has been demonstrated 

scientifically through this study. Though it is beyond the scope of this study but there is 

literature which shows the difference between Fasting Blood Sugar (FBS) and HbA1c. 

Afternoon and evening plasma glucose (post lunch, pre dinner, post dinner and bed 

time) show higher correlation with HbA1c than morning time points (pre-breakfast, 

post-breakfast and pre-lunch) (Gill G.V, 1994). In one study, it has been argued that 

HbA1c should not be recommended as a routine test for screening of diabetes. There are 

problems in standardization (Tanaka Y, 2001)  and factors like abnormal haemoglobin, 

anaemia and some drugs affect the results (Kilpatrick E.S,2008).Also there are 

demographic factors like race and gender (GindeA.A,2008; Anand S.S,2003). These 

strengthen our argument that even though both FBS and HbA1c are the biomarkers for 

diagnosis of diabetes, yet they may not have a correlation. It is a strong revelation that if 

ever we have to correlate EPI parameters with biochemical parameters, the later must 

not be the average values based over a period of time. Therefore, between the HbA1c 

and FBS, it is the FBS that should be considered for scientific study on EPI.  
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8.3 DIABETES TYPE 2 AND YOGA 

The purpose of this study was to evaluate whether the parameters of EPI are indicative 

of some aspects of diabetes mellitus type 2. In the first study three stages of diabetes 

were considered viz., normal, pre diabetes and diabetes. Independent‗t‘ test between 

diabetes and normal, diabetes and pre diabetes, normal and pre diabetes showed 

significant results. There is noticeable difference in the parameters between diabetes and 

normal and the difference is highly significant. Average intensity, entropy, liver, 

pancreas, immune organs coronary vessels, cerebral vessels, left kidney, right kidney all 

are more in diabetes state than the normal. Higher values are indicative of disorder. 

Fractality and form coefficient are a measure of irregularity in the external contour. The 

images are more regular in normal condition than the diabetes and hence have a higher 

value in normal condition. This is in line with the theory of EPI that the average 

intensity and entropy are high with aging and progression of disease, form coefficient 

and fractality are lesser. Similarly, there is noticeable difference in the selected 

parameters in diabetes and pre diabetes and is highly significant. However, the 

difference in integral area of liver, pancreas and left kidney is not significant. This could 

be due to the fact that these organs are affected at the pre diabetic stage itself as they 

would be at the diabetic stage (Bhat Romesh.K, et.al 2016). Another important aspect is 

immune organs. Results indicate that immune organs get more compromised at the pre 

diabetic stage which paves the way for disease to progress and become devastating, the 

body becomes vulnerable to multiple problems. This study has revealed the noticeable 

differences in the three stages i.e., normal, pre- diabetes and diabetes. In the second 

study we considered controlled diabetes and uncontrolled diabetes. The controlled 

diabetes as per American Diabetes Association was considered as FBS <126 mg/Dl and 

above this as uncontrolled. There was small noticeable but significant difference in the 
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immune organs. It is a negative difference in line with the earlier argument that immune 

organs are compromised much earlier than the extreme manifestation of the disease in 

this case of diabetes mellitus type 2.  In rest of the parameters there is no significant 

change. It perhaps shows the state of these organs in the diabetes whether controlled or 

uncontrolled. Here is a very important observation that EPI parameter of Immune 

organs: 1. has correlation with diabetes (study 1); 2.is the only parameter where there is 

difference in all the three conditions i.e., normal vs pre diabetes, pre diabetes vs diabetes 

and diabetes vs normal (study 3); 3.shows significant change in controlled and 

uncontrolled diabetes. This highlights the role of immune organs in diabetes type 2. 

While the role of immunity is well known in the case of diabetes type 1, its role in 

diabetes type 2 is not established in modern medicine. The present study shows the role 

of immune organs in diabetes type 2 (Pickup 2004; Shu.et.al 2012).This paves the way 

for change in approach for the management of diabetes type 2, by inclusion of immune 

therapy along with conventional diabetes medicine. In the pre post study, we observed 

sizeable differences in many parameters from the paired‗t‘ test. These are total area, 

form coefficient, entropy, coronary vessels, cerebral vessels, pancreas, left kidney and 

right kidney. The intervention of yoga makes the change. How much is the effect of this 

change or conversely what is the correct change to make a visible change in a diabetic 

subject is a topic for another research. As mentioned earlier, area increases with aging 

and with disturbed state of health. Reduction in the area indicates improvement. Entropy 

is indicative of stability of energy field and negative sign shows that a correction has 

happened in post state. Results show stability is more and hence the disturbance is less 

in the post state. Similarly, there is increase in form coefficient and hence the 

improvement in irregularity of the image. Liver, pancreas coronary vessels, cerebral 

vessels, kidneys are the organs that are affected by diabetes. We see reduction in the 
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integral area of these parameters taking them towards normal values after yoga 

intervention, how so ever little it may be.  Thus we see that 7 days of yoga related to 

diabetes brings general feeling of well being and some changes at the organ level, 

howsoever subtle it may be. The broad clues taken from all this study is that EPI does 

indicate changes at the general level as well organ/system level in the different 

conditions of diabetes. However for a change to percolate to a good health the duration 

of the SDM yoga practice needs to be of much longer duration. There is direct evidence 

of progressive change in most of the selected parameters from normal to pre diabetes to 

diabetes (Table 3-4 and Fig.10-21). These findings if properly applied by the 

practitioners can help them a lot to know about the disease, design therapy and monitor 

the effect of therapy.  
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9.0 APPRAISAL   

9.1 STRENGTH OF THE STUDIES  

9.1.1 CORRELATION STUDY: FBS AND EPI PARAMETERS   

EPI can be used by practitioners of conventional, alternative and holistic medicine to 

have a preliminary idea of glucose levels in blood. This study has indicated changes at 

the organ level in pre diabetes, much before the disease is fully developed (as per 

modern medicine norms). EPI indicating correlation between FBS and right kidney at 

the pre diabetic stage is the greatest strength of this study. It enables the practitioner to 

design an organ specific therapy for different stages of the disease. The greatest strength 

is that EPI though new in concept corroborates with the established modern science.The 

study also shows the difference in response to diabetes type 2 between males and 

fwmales.  

9.1.2 CORRELATION STUDY HbA1c AND EPI PARAMETERS  

It is demonstrated through EPI that there is no correlation between HbA1c and EPI 

parameters. This is in agreement with many research papers from modern medicine 

which show no correlation between FBS and HbA1c though both are biomarkers for 

diabetes. Through this observation, it is proved that EPI depicts the current bio 

energy/homeostasis state as FBS indicates the present sugar status, unlike HBA1c which 

is an averaged out value over 03 months.  

9.1.3 DIABETES TYPE 2 AND YOGA  

This is the exclusive study on various aspects of diabetes. The difference in three states 

i.e., normal, pre diabetes and diabetes is demonstrated through EPI. Effect of yoga in 

diabetics and the changes in controlled and uncontrolled diabetes have been presented. 
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This study shows the changes and effects in the direction which strengthen confidence in 

EPI technology. More research will make this instrument a reliable tool for diagnostics 

and the delight for medical practitioners in future. The greatest strength of this study is 

that it shows the role of immune organs in diabetes type 2 which which may be expected 

to shift the management of this disease. 

 9.2 LIMITATION OF THE STUDIES  

9.2.1 CORRELATION STUDY FBS AND EPI PARAMETERS   

There were unequal numbers of subjects in the three categories and also unequal number 

of males and females within a category.The work needs to be taken up on much larger 

sample sizes especially for the pre diabetes. The distinction between the controlled 

diabetes and uncontrolled diabetes needs to be studied in detail and mechanism worked 

for that. The linear regression equation needs to be more refined and residual error 

reduced. 

9.2.2 CORRELATION STUDY HbA1c AND EPI PARAMETERS  

The sample size was small especially for the normal and pre diabetics. HbA1c could not 

be taken at different intervals over a period and correlation study repeated with EPI 

parameters. 

9.2.3. DIABETES TYPE 2 AND YOGA   

The changes in different states/ conditions need to be corroborated with modern 

medicine diagnostics. At the moment there is no technology in modern science with the 

exception of EPI that could notice changes at the subtle level. There was no funding for 

this project and hence the work had to be carried with that constraint. 
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 9.3 IMPLICATIONS OF THE STUDIES  

9.3.1 CORRELATION STUDY: FBS AND EPI PARAMETERS 

The changes at the organ level namely pancreas and right kidney in the pre diabetic 

stage are an outstanding observation through EPI. This is an observation in modern 

medical system as late as December 2015. It puts lot of confidence in EPI technology 

and paves the way for future integration into modern and holistic medicine. Further, 

through regression analysis a relationship is established between FBS and EPI 

parameters in the three conditions. That means we can have an idea of FBS values 

through EPI. A holistic practitioner needs to concentrate more on specific organs in 

normal, pre diabetes and diabetes.  

9.3.2. CORRELATION STUDY: HbA1c and EPI PARAMETERS  

Unlike FBS, there is no correlation between HbA1c and EPI parameters. This study 

clearly demonstrates that in future studies HbA1C should not be considered for any 

correlation with EPI parameters. It saves lot of effort on the part of researcher once he is 

aware of the choice of biochemical parameter. 

9.3.3 DIABETES TYPE 2 AND YOGA  

EPI parameters do depict the trend as the disease progresses from normal to pre diabetes 

and diabetes. This establishes the strength of the underlying principle and technology. 

No significant changes between controlled and uncontrolled diabetes shows that 

compromises in energy at the organ level set in with diabetes. The role of immune 

therapy along with conventional medicine in the management of diabetes type 2 is the 

biggest implication of this study. Regarding the SDM module for diabetes, it needs to be 

followed for longer duration. 
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9.4 SUGGESTIONS FOR FUTURE STUDIES   

9.4.1 CORRELATION STUDY FBS AND EPI PARAMETERS 

 Future work should encompass more diseases with large sample sizes. Work can be 

undertaken for the calibration of EPI to FBS values. This would be related to 

instrumentation as well development of necessary software. Haematology parameters 

related to Immunity and kidney can be correlated to EPI parameters and FBS in pre 

diabetes.   

9.4.2 CORRELATION STUDY HbA1c AND EPI PARAMETERS   

Though the results are well-supported by the previous studies, it would be further 

interesting to explore by including other biochemical parameters used as markers for 

other diseases. Also further work on other diseases may be undertaken with large sample 

sizes. It would be interesting to shortlist other biochemical parameters which give the 

averaged out values like HbA1c and carry the research. To further strengthen the present 

study diabetic patch may be used to monitor the glucose levels on 24 hr basis and 

compare with EPI taken at regular intervals. 

9.4.3 DIABETES TYPE 2 AND YOGA    

It is proved from this study that as we move from normal to pre diabetes and diabetes, 

EPI parameters show a upward trend. Similarly there is a change in the parameters in the 

pre and post conditions. To know actually how much change in the parameters 

corresponds to positive change as per modern medicine criteria, can be the topic for 

future research. Subjects must follow SDM module at least for 03 months before 

considering them for research. Further, it is also suggested that future study should 

attempt to follow the subjects after the completion of study in order to find out 

prolonging effects of yoga practices 
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9.5 CONCLUSION 

9.5.1 CORRELATION STUDY: FBS AND EPI PARAMETERS 

EPI can measure subtle energies which would be highly helpful to modern medicine as 

well the holistic medicine for pre emptive action against disease. The protocol of 

medicine might change and lead to formulating energy based paradigm. More research 

in the field of EPI will make this change happen sooner than later. Similar research can 

be taken on other serious diseases as well. EPI can be used by both modern medicine 

practitioners‘ as well alternative medicine therapists and healers to assess the 

effectiveness of their treatment.  

9.5.2 CORRELATION STUDY: HbA1c AND EPI PARAMETERS 

Through this study it is demonstrated that the reference marker for correlation between 

EPI parameters and biochemical parameters is not HbA1c.This will be very helpful for 

the future research on usability of EPI in the holistic scenario and as a supplementary 

tool for diagnostics. It is a very important revelation for further research on making EPI 

a perfect diagnostic tool. 

9.5.3 DIABETES TYPE 2 AND YOGA 

This study was meant to look at diabetes from the perspective of EPI. The role of 

immunity comes into prominence in the case of diabetes type 2. This will completely 

shift the paradigm of management of treatment of disease. The parameter of immune 

organs can give an idea whether the diabetes is under control or not. A 07 days yoga 

camp on diabetes control and management would produce changes which can be seen 

through EPI in a large number of parameters, general and organ specific. It also 

demonstrates that duration needs to be longer to percolate the effect to achieve good 

health. 
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Figure 10-21: Graphical representation of various parameters in normal, pre diabetic 

and diabetic state.  
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                                          Appendix B 

Table 28: one way ANOVA 

 

 

Diabetes Normal Pre diabetes 

   

 

Mean Std dev Mean Std dev Mean Std dev df p F 

Area 12003.320 1451.203 11487.860 1416.931 11597.770 1425.588 2 < 1 1.410 

Intensity 84.065 7.616 78.087 5.862 77.388 8.346 2 < .001 9.029 

Form 

Coefficient 11.344 3.239 14.934 4.792 15.502 6.064 2 < .001 10.270 

Entropy 1.965 0.160 1.862 0.161 1.770 0.182 2 < .001 9.371 

Fractality 1.848 0.050 1.923 0.174 1.987 0.121 2 < .001 10.820 

Liver 0.274 0.532 -0.045 0.469 0.105 0.329 2 < .05 4.152 

Immune Organs 0.085 0.380 -0.196 0.312 5.975 1.342 2 < .001 612.800 

Pancreas 0.220 0.533 -0.261 0.595 0.096 0.387 2 < .001 7.862 

Coronary 0.213 0.320 -0.131 0.369 -0.050 0.240 2 < .001 12.040 

Cerebral 0.263 0.347 -0.021 0.290 -0.007 0.314 2 < .001 8.976 

Left Kidney 0.258 0.431 -0.049 0.446 0.053 0.397 2 < .01 5.265 

Right Kidney 0.242 0.461 -0.092 0.359 -0.062 0.380 2 < .01 7.212 
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                           Appendix C 

SDM YOGA MODULE 

    Sl No.                   Contents  

1.                      Lectures on diabetes  

2.                      Prayer , Bhajan, Meditation  

3.                     Breathing, Loosening, Suryanamaskar Kriya, Asana, Pranayama.  

4.                     Advanced Relaxation Technique.  

Yoga Saptaha – Daily Schedule 

6. 00 a.m to 6.10 a.m        Bhajan, Prayer, Breathing Practices, Loosening Practices.  

 6.10 a.m to 6.50 a.m        Surya Namaskar, Quick relaxation technique, Vakaraasana,  

                                          Nadi Shudhi and Bhramari Pranayama  

 6.50 a.m to 7.00 a.m        Break       

 7.00 a.m to 7.30 a.m      Lecture on Diabetes and ‗Stop Diabetes Movement‘, Adhi- 

                                        Vyadhi concept and Diet, Panchkosha and Cyclic Meditation  

7.30 a,m to 8.00 a.m       Cyclic Meditation practice  

Cyclic Meditation 

Sl No                 Contents                 Duration  

1                        Opening Prayer –Avartana Dhayana Mantra                             1 min  

2                         Instant Relaxation Technique                                                    1 min  

3                          Centering                                                                                  3 min  

4                         Standing Posture - Ardhakaticakrasana                                    3 min  

5                          Quick Relaxation Technique                                                    5 min  

6                          Sitting Postures - Vajrasana, Sasankasana, Ustrasana              5 min  

7                         Deep Relaxation Technique                                                      15 min  

8                         Closing Prayer                                                                            2 min             
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                                                                                                                     Appendix D  

SWAMI VIVEKANANDA YOGA ANUSANDHANA SAMSTHANA, 

BENGALORE  

(Declared as Deemed-to-be University under Section 3 of the UGC Act, 1956)  

Demographic details  

1. Name______________________________ Age______ years  

2. Gender: Male / Female  

3. Are you fresher? Yes/ No  

4. Do you practice Yoga ? Yes/ No  

If yes, since how many Years ----- Months…… How many hours/ minutes per day?  

5. Do you have any health problem? Yes/ No  

If yes, can you mention type of ailment you have _______________  

6. Are you on Medication? Yes/ No  

7. Have you been practicing any activities (Tick the appropriate Box)?  

Exercise                             Walking                                Jogging                         Yoga               

None  

8. Diet (Tick the appropriate Box):  

Vegetarian/ Non-Vegetarian  

9. Any other habits (Smoking, alcohol, drugs etc.)  

10. E-mail address: _________________________________________  

11. Contact Mobile/Phone Number________________________  

12. State __________________________________________________  
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                    Appendix E 

SWAMI VIVEKANANDA YOGA ANUSANDHANA SAMSTHANA, 

BENGALORE 

(Declared as Deemed-to-be University under Section 3 of the UGC Act, 1956) 

INFORMED CONSENT  

You are being invited to participate in the research related event which is likely to be 

beneficial to the society.  

Title of the study: Correlation of EPI parameters with biochemical parameter in pre- 

diabetes .  

Purpose of the Study: To establish the EPI pattern for Pre-diabetes so that EPI can be 

used as diagnostic and monitoring tool for diabetes. 

 Investigator: Romesh Kumar Bhat  

Guide: Dr. T. M. Srinivasan  

Co-guide: Dr. Ramesh Mavathur  

Safety issues  

About the instrument: The instrument EPI is non-invasive and hence there won‗t be 

any harm to you. Your participation is absolutely voluntary, and you are free to 

withdraw yourself from the study at any time without any reason, there will not be any 

charge for your participation, and confidentiality of your details will be maintained. For 

checking the fasting sugar levels we would require blood samples for the (FBS) test on 

the inaugural day of camp. This is a normal blood test and a quantity of 5ml will be 

taken by expert professionals for this test. The procedure of the experiment was 

explained to me and I have given my consent for being a subject for the study.  

Date ………..                                                                            Signature of the participant  
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                           Appendix G 

RAW DATA OF DIABETES MELLITUS TYPE 2 PARTICIPANTS(WITH FBS REPORTS)  

P 

No. 

AREA INT FC EN FR AGE S

E

X 

FBS LI IMM PAN COR CER LK RK 

1 10288.5 79.5 14.0 2.1 1.8 41 M 74 0.50 0.48 0.73 0.51 0.37 0.34 0.26 

2 11824.5 79.2 14.2 1.9 1.9 66 M 74 -0.40 0.28 0.67 0.47 0.38 -0.44 0.56 

3 12330 80.9 13.3 2.1 1.8 55 M 78 0.34 0.16 -0.13 0.13 0.14 0.35 0.29 

4 10706 85.1 9.6 2.0 1.8 50 F 78 0.87 0.19 0.59 0.07 0.16 0.54 0.68 

5 13539 94.1 8.6 1.8 1.9 64 M 84 0.99 0.54 0.56 0.56 0.53 0.98 0.82 

6 12127.5 79.7 11.8 2.0 1.9 58 F 87 -0.15 -0.40 -0.09 -0.01 0.08 -0.21 0.27 

7 12102 92.5 8.2 1.9 1.8 59 F 89 0.98 0.40 0.69 0.30 0.36 0.40 0.83 

8 13556.5 95.4 7.6 2.1 1.9 55 M 90 0.85 0.60 0.99 0.55 0.68 0.98 0.66 

9 14083.5 97.0 7.4 2.0 1.8 64 M 91 1.07 0.34 0.77 0.45 0.56 0.84 0.98 

10 12057.5 80.9 8.2 2.1 1.8 63 M 91 0.20 0.07 0.14 0.10 -0.16 0.24 0.32 

11 10927.5 82.1 12.7 2.0 1.8 61 M 92 0.34 -0.24 -0.46 0.13 0.11 0.09 0.45 

12 13199.5 101.9 7.1 1.7 1.8 68 M 92 0.43 0.17 0.05 0.11 0.08 0.19 0.41 

13 13317 93.0 7.8 2.0 1.7 52 M 96 0.04 -0.01 0.25 0.06 -0.11 -0.38 -0.58 

14 10918 81.5 15.9 2.0 1.8 50 M 97 -0.01 -0.09 -1.25 0.19 0.21 0.24 0.28 

15 12691.5 88.7 8.7 2.0 1.9 60 M 97 0.41 0.41 0.87 0.91 0.69 0.45 0.37 

16 9921 96.3 5.3 2.0 1.8 63 F 97 -0.10 0.16 0.06 0.72 0.95 0.15 0.15 

17 11740.5 71.4 19.7 2.1 1.9 40 F 98 -0.86 0.11 -0.05 0.04 -0.41 0.22 -0.08 

18 9729 84.7 9.3 1.8 1.8 57 M 105 -0.21 0.28 -0.52 0.18 0.07 0.11 0.35 

19 11163.5 77.1 13.2 1.9 1.7 44 F 112 0.44 0.15 0.64 0.27 0.27 0.19 0.43 

20 10947.5 81.8 11.4 2.0 1.9 50 M 112 0.08 0.05 0.20 0.23 0.37 0.31 0.19 

21 10377 89.5 7.4 1.9 1.9 65 M 115 0.43 0.29 0.45 0.20 0.25 0.35 0.48 

22 12690 94.0 8.2 2.0 1.8 52 M 118 0.83 0.38 0.42 0.35 0.48 1.08 0.78 

23 12795 84.0 11.0 2. 0 1.8 69 M 119 1.21 0.64 1.04 0.36 0.22 0.80 0.90 



164 
   

 

24 13071 84.7 11.4 1.9 1.8 50 M 120 0.19 0.09 0.09 0.22 0.16 0.27 0.18 

25 11441 82.1 11.6 2.0 1.8 71 M 120 0.81 0.41 0.70 0.40 0.45 0.68 0.56 

26 10665.5 75.2 16.6 2.2 1.8 36 F 121 0.47 -0.24 0.35 -0.13 0.12 0.28 -0.03 

27 13612 82.4 10.1 1.8 1.9 50 F 125 0.32 0.06 0.27 0.17 0.37 0.07 0.13 

28 12148 93.2 7.8 2.0 1.8 36 M 126 0.37 0.53 0.82 0.98 1.12 0.52 0.34 

29 12251.5 78.2 15.3 2.1 1.9 60 M 127 0.34 -0.09 -0.31 0.10 0.34 0.53 0.45 

30 12299.5 90.4 8.1 1.8 1.8 29 F 129 0.09 0.01 -0.14 -0.35 0.16 -0.08 0.11 

31 11385.5 78.2 14.3 2.0 1.9 56 M 132 0.89 0.40 0.68 0.38 0.27 0.45 0.55 

32 7952 72.4 16.6 2.0 1.7 43 M 133 -0.47 -0.47 -1.09 0.18 0.05 -0.13 -1.94 

33 11427 98.8 6.0 1.8 1.8 57 F 135 -0.50 -0.66 -0.68 -0.64 -0.43 -0.83 -0.44 

34 13767 74.8 16.1 2.1 1.9 63 F 138 0.16 0.07 0.13 0.18 0.28 -0.21 -0.35 

35 13572.5 82. 0 13.3 2.0 1.9 35 F 150 -0.52 -0.26 0.18 0.17 0.22 -0.34 -0.20 

36 13224 97.7 8.1 2.1 1.8 60 F 151 0.45 -0.04 0.46 0.19 0.25 0.48 0.01 

37 13266 74.2 18.1 2.2 1.9 48 M 153 -0.12 0.10 -0.07 0.23 0.29 0.24 0.18 

38 12806 86.1 10.5 2.0 1.9
1 

62 M 154 -0.03 -0.02 -0.19 0.19 0.16 0.03 0.18 

39 11048 80.1 12.4 1.9 1.8 60 F 156 0.23 0.04 0.22 0.09 0.07 -0.20 -0.12 

40 11287.5 81.7 14.9 2.0 1.9 52 F 157 0.48 0.41 -0.15 0.39 0.46 0.72 0.60 

41 12189 93.9 7.5 2.0 1.9 44 M 159 0.13 0.37 0.47 0.86 0.88 0.20 0.28 

42 14862.5 88.4 7.8 2.0 1.8 45 F 163 0.95 0.21 0.23 -0.22 0.17 0.53 -0.04 

43 12119 83.6 11.9 2.0 1.9 59 M 164 0.24 -0.33 0.27 0.09 0.17 0.08 -0.01 

44 12986 90.8 8.2 2.0 1.8 61 M 175 1.24 0.67 0.85 0.40 0.46 0.71 0.81 

45 11723.5 75.2 11.6 1.9 1.9 58 M 176 1.73 1.49 1.57 1.28 1.48 1.88 1.30 

46 7563 65.3 17.4 1.4 1.8 60 F 188 -0.80 -0.26 1.08 -0.48 -0.81 -0.35 -0.51 

47 14038 89.0 8.0 2.0 1.9 54 M 188 0.22 -0.18 0.18 0.11 0.27 0.17 0.08 

48 13340.5 82.9 12.3 2.0 1.9 40 F 194 -0.75 0.13 0.31 0.16 0.34 0.16 0.23 

49 11427.5 78.7 13.7 2.1 1.9 51 F 194 0.22 0.16 0.17 0.11 -0.06 0.06 0.14 

50 8606 80.4 11.8 2.0 1.9 52 F 198 -0.44 -0.68 -0.86 0.21 0.44 0.04 0.33 

51 13104 87.8 10.4 1.9 1.9 49 M 202 0.33 -0.38 0.39 -0.08 0.06 0.41 0.38 

52 11428 83.3 10.3 2.1 1.9 51 M 207 0.41 -0.78 0.24 0.08 0.15 0.16 0.26 
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53 10540.5 73.7 14.5 2.1 1.9 43 F 220 0.09 -0.54 -0.25 -0.06 -0.16 -0.51 -0.03 

54 11727.5 82.0 11.7 1.8 1.9 64 M 235 0.73 0.16 0.68 0.46 0.59 0.74 0.60 

55 12087 76.3 13.5 2.1 1.8 52 F 247 -0.82 -0.35 -0.65 0.07 0.13 0.14 -0.02 

56 12095 76.5 11.4 1.9 1.9 40 F 279 0.35 0.18 -0.09 -0.08 0.32 0.11 -0.15 

57 13350 82.5 11.7 1.2 1.9 50 F 299 0.29 0.22 0.51 0.17 0.37 0.08 0.11 

58 12839 82.7 12.1 2.0 1.9 50 F 323 0.38 -0.02 -0.13 -0.09 0.24 0.14 0.28 

59 12439 86.7 10.6 1.9 1.9 73 M 326 0.20 -0.15 -0.09 0.05 0.03 0.25 0.08 

60 13465.5 82.0 12.5 1.9 1.8 58 M 415 0.27 -0.13 0.42 0.10 0.09 0.17 0.39 

RAW DATA OF NORMAL PARTICIPANTS (WITH FBS REPORTS) 

61 10220.5 78.7 14.0 1.7 2.0 42 F 81 -0.12 -0.06 0.11 -0.29 -0.23 -0.05 0.07 

62 12545 80.2 16.4 2.0 1.8 60 F 99 0.18 0.14 0.19 0.08 0.21 0.10 -0.09 

63 10313.5 72.7 21.8 1.7 1.8 44 M 92 -0.04 -0.52 -0.09 0.08 -0.85 -0.21 -0.87 

64 11490 80.7 15.0 1.8 1.9 46 F 88 0.06 0.26 0.07 0.09 0.24 0.38 -0.20 

65 11719.5 92.4 7.9 1.7 1.9 55 F 89 0.37 0.07 0.26 -0.10 0.15 0.22 -0.31 

66 11614 77.6 15.8 1.7 2.4 40 F 94 0.26 0.11 0.19 -0.48 0.22 0.39 -0.14 

67 13500 82.4 10.0 1.8 1.9 42 F 82 0.37 -0.18 0.49 -0.02 0.18 -0.26 0.17 

68 12104 76.6 14.8 1.7 1.9 40 F 96 -0.29 -0.38 -0.14 -0.25 -0.34 0.07 0.28 

69 12384 81.9 13.3 1.9 1.9 38 F 87 0.28 -0.28 0.20 -0.07 0.08 0.16 0.16 

70 12219.5 87.3 11.1 1.8 2.2 42 M 90 0.28 0.10 0.20 -0.02 0.14 0.17 -0.01 

71 11774 79.9 14.5 2.0 1.8 59 F 93 0.23 0.01 0.05 -0.13 -0.09 0.23 0.12 

72 8087 72.1 20.2 1.6 1.8 35 F 85 -0.60 -0.29 -2.02 -1.71 -0.56 -1.65 -1.29 

73 11846.5 80.5 9.9 2.0 2.2 47 F 85 0.62 -0.20 -0.24 -0.09 0.08 0.31 0.19 

74 11761 75.1 14.1 1.9 1.7 34 F 90 -0.27 -0.10 -0.70 -0.05 0.09 -0.83 0.06 

75 13212.5 78.3 14.5 1.4 2.0 40 M 87 0.23 -0.15 0.16 0.11 0.16 0.15 0.21 

76 8856.5 68.6 24.4 2.0 2.0 37 F 96 -0.88 -0.26 -1.98 -0.11 -0.27 -0.01 -0.09 

77 10367.5 65.2 29.4 1.7 1.7 68 M 99 -0.51 -0.43 -0.76 0.12 0.32 -0.45 -0.52 

78 11283 76.1 15.5 1.7 2.0 32 F 83 0.17 -0.44 -0.63 0.07 0.13 0.36 0.15 

79 12636.5 71.5 18.9 1.7 2.0 25 M 85 -0.17 0.13 -0.06 0.21 0.05 0.12 0.07 

80 10709 73.8 13.4 1.9 2.2 40 M 88 0.24 -0.16 -0.26 -0.42 -0.23 0.10 -0.02 
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81 11119.5 82.3 8.3 1.9 1.8 37 F 77 0.17 -0.06 -0.13 -0.46 -0.13 -0.06 -0.09 

82 10482.5 74.6 17.4 2.0 1.9 41 M 83 -1.18 -0.61 -0.53 0.17 0.21 -0.81 -0.41 

83 10954 70.6 18.2 2.1 1.9 33 F 84 -0.33 -0.09 -0.26 0.02 -0.24 0.11 0.07 

84 8637.5 81.7 10.5 2.0 1.7 60 F 77 -1.12 -0.83 -0.76 -0.16 0.07 0.02 -0.45 

85 10951 74.7 15.4 2.1 1.8 38 M 87 -0.40 -1.16 -0.71 -0.63 -0.02 -0.58 -0.38 

86 12631.5 85.4 13.4 2.0 1.9 36 M 86 0.22 -0.20 0.16 0.03 0.14 -0.02 0.01 

87 12688.5 81.6 10.6 1.9 1.8 54 M 98 0.15 -0.14 -0.20 -0.04 -0.60 0.10 0.08 

88 14008 84.7 10.0 1.9 1.8 68 M 98 0.72 0.21 0.26 0.08 0.34 0.36 0.44 

89 13025 77.4 14.4 2.0 1.9 56 M 91 0.05 -0.18 -0.44 0.16 0.14 0.16 0.12 

RAW DATA OF PRE-DIABETIC PARTICIPANTS (WITH FBS REPORTS) 

90 12464.5 91.4 10.4 1.9 1.8 60 F 108 0.63 0.11 0.54 -0.25 0.20 0.42 0.30 

91 11745 82.7 14.4 1.9 1.9 31 F 246 -0.33 -0.37 0.48 0.13 0.01 0.35 -0.75 

92 11595 79.8 11.9 1.7 2.1 35 F 142 0.33 0.07 0.02 -0.04 -0.03 -0.04 0.17 

93 12298 92.9 7.0 1.9 1.8 55 F 142 0.38 -0.06 0.39 -0.16 0.15 0.03 -0.17 

94 10317.5 73.1 16.5 1.5 2.1 40 M 102 0.01 -0.38 -0.31 -0.58 -0.38 -0.46 -0.20 

95 8161.5 66.8 31.8 1.9 2.1 43 M 135 -0.37 -0.82 -0.86 0.18 -0.85 -0.99 -0.92 

96 12104.5 75.3 14.6 2.0 1.9 65 F 103 0.26 0.07 0.39 -0.04 -0.07 0.04 0.15 

97 11679.5 76.3 13.5 1.5 2.1 52 F 107 -0.36 -0.36 0.10 -0.25 0.08 0.17 -0.17 

98 13599 80. 12.6 2.0 1.8 68 M 136 0.35 0.06 0.37 0.17 0.21 0.27 0.20 

99 12175 70.8 17.8 1.6 2.0 41 F 102 -0.07 -0.51 -0.19 0.18 -0.14 0.13 0.18 

100 10143 64.7 21.7 1.6 2.0 53 M 116 0.05 -0.06 0.24 0.05 0.29 0.10 0.12 

101 11210.5 73.4 16.0 1.8 2.0 54 F 102 0.47 0.07 0.14 0.23 0.19 0.54 0.22 

102 13275 78.8 13.2 1.7 2.0 68 M 130 0.01 -0.10 -0.06 -0.27 0.25 0.13 0.07 

RAW DATA OF DIABETES MELLITUS TYPE 2 PARTICIPANTS (WITH HbA1c REPORTS) 

P 

No. 

AREA INT FC EN FR AG

E 

S

E

X 

HbA1c LI IMM PAN COR CER LK RK 

103 13617.1 82.7 13.7 1.9 1.9 35 F 6.3 -0.52 -0.26 0.18 0.17 0.22 -0.34 -0.20 

104 12615.5 79.0 12.3 2.0 1.9 58 F 7.3 -0.15 -0.40 -0.09 -0.01 0.08 -0.21 0.27 
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105 13526.2 78.0 14.0 2.1 1.8 55 M 7.4 0.34 0.16 -0.13 0.13 0.14 0.35 0.29 

106 12812.7 88.9 9.6 2.0 1.8 36 F 7.5 0.47 -0.24 0.35 -0.13 0.12 0.28 -0.03 

107 8546.7 75.2 15.3 2.1 1.8 43 M 7.8 -0.47 -0.47 -1.09 0.18 0.05 -0.13 -1.94 

108 13584.2 82.5 11.4 2.0 1.9 40 F 7.9 -0.75 0.13 0.31 0.16 0.34 0.16 0.23 
-0.20 

109 12318 84.2 12.4 1.9 1.9 60 F 8.2 0.23 0.04 0.22 0.09 0.07 -0.20 -0.12 
0.27 

110 12989.1 88.1 8.0 1.9 1.7 72 F 8.2 0.37 -0.21 -0.04 0.03 0.07 0.25 0.05 
0.29 

111 14780.5 90.8 7.0 2.0 1.7 45 F 8.7 0.95 0.21 0.23 -0.22 0.17 0.53 -0.04 
-0.03 

112 11071.3 74.3 14.4 2.1 1.9 43 F 8.8 0.09 -0.54 -0.25 -0.06 -0.16 -0.51 -0.03 
-1.94 

113 10125 75.2 17.7 2.0 1.8 60 F 8.8 0.45 -0.04 0.46 0.19 0.25 0.48 0.01 
0.23 

114 13110.2 82.7 13.3 2.0 1.9 59 M 9.7 0.24 -0.33 0.27 0.09 0.17 0.08 -0.01 
-0.12 

115 13141.2 76.5 11.6 2.0 1.8 40 F 10.1 0.35 0.18 -0.09 -0.08 0.32 0.11 -0.15 
0.05 

116 13620.5 75.8 17.5 2.0 1.9 48 M 10.6 -0.12 0.10 -0.07 0.23 0.29 0.24 0.18 
-0.04 

117 12778.2 78.4 12.6 2.0 1.8 52 F 10.7 -0.82 -0.35 -0.65 0.07 0.13 0.14 -0.02 
-0.03 

118 14143.7 88. 8.6 2.0 1.8 66 M 11.3 0.39 0.09 0.20 0.19 0.23 0.12 0.46 
0.01 

119 13575.2 83.8 11.6 1.9 1.9 50 F 12.1 0.38 -0.02 -0.13 -0.09 0.24 0.14 0.28 
-0.01 

120 14165.5 84.8 10.4 1.8 1.8 50 F 12.2 0.29 0.22 0.51 0.17 0.37 0.08 0.11 
-0.15 

121 13183.6 80.5 13.0 1.9 1.8 58 M 13.2 0.27 -0.13 0.42 0.10 0.09 0.17 0.39 
0.18 

122 12778.2 78.4 12.6 2.0 1.8 52 F 10.7 -0.52 -0.26 0.18 0.17 0.22 -0.34 -0.20 
-0.02 

123 14143.7 88.3 8.6 2.0 1.8 66 M 11.3 -0.15 -0.40 -0.09 -0.01 0.08 -0.21 0.27 
0.46 

124 13575.2 83.8 11.6 2.0 1.9 50 F 12.1 0.34 0.16 -0.13 0.13 0.14 0.35 0.29 
0.28 

125 14165.5 84.8 10.4 1.8 1.8 50 F 12.2 0.47 -0.24 0.35 -0.13 0.12 0.28 -0.03 
0.11 

126 13183.6 80.5 13.0 1.9 1.8 58 M 13.2 -0.47 -0.47 -1.09 0.18 0.05 -0.13 -1.94 
0.39 

RAW DATA OF NORMAL PARTICIPANTS (WITH HbA1c REPORTS) 

127 11679.5 76.3 13.5 1.5 2.1 52 F 4.3 -0.36 -0.36 0.10 -0.25 0.08 0.17 -0.17 

128 12631.5 85.4 13.4 2.0 1.9 36 M 4.8 0.22 -0.20 0.16 0.03 0.14 -0.02 0.01 

129 11668.5 78.6 15.5 2.1 1.8 25 M 4.8 0.12 -0.14 0.22 0.25 -0.03 -0.05 -0.38 

130 11919.0 75.7 16.3 2.1 1.9 25 M 4.8 0.26 0.13 -1.10 0.07 0.19 0.42 -0.64 

131 11476.0 81.9 11.8 2.0 1.9 28 F 4.8 0.35 -0.26 0.07 -0.07 -0.06 0.14 -0.18 

132 12066.5 78.7 13.7 2.0 1.9 33 F 4.8 0.48 -0.65 -0.33 -0.08 0.16 -0.62 0.01 
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133 11119.0 78.6 18.4 2.0 1.9 22 M 4.8 0.38 -0.01 0.14 -0.16 0.08 0.11 0.10 

134 11792.0 80.6 11.2 2.0 1.8 23 M 4.9 0.31 -0.25 -0.42 0.10 0.09 0.16 -0.32 

135 11614.0 77.6 15.8 1.7 2.4 40 F 5 0.26 0.11 0.19 -0.48 0.22 0.39 -0.14 

136 9176.0 72.5 20.0 1.9 1.8 40 M 5 -0.76 -0.30 -0.57 -0.46 -0.03 -0.41 -2.45 

137 12815.5 83.0 14.3 2.0 1.9 35 M 5 0.44 0.29 0.46 0.22 0.22 -0.01 0.19 

138 12498.0 89.7 10.0 1.9 1.9 22 F 5 0.04 0.15 -0.31 -0.02 0.06 0.08 -0.32 

139 11307.5 87.2 8.7 2.1 1.8 35 F 5 0.75 -0.08 -0.32 -0.73 -0.04 -0.12 -0.15 

140 11719.5 92.4 7.9 1.7 1.9 55 F 5.1 0.37 0.07 0.26 -0.10 0.15 0.22 -0.31 

141 12384.0 81.9 13.3 1.9 1.9 38 F 5.1 0.28 -0.28 0.20 -0.07 0.08 0.16 0.16 

142 8087.0 72.1 20.2 1.6 1.8 35 F 5.1 -0.60 -0.29 -2.02 -1.71 -0.56 -1.65 -1.29 

143 10954.0 70.6 18.2 2.1 1.9 33 F 5.1 -0.33 -0.09 -0.26 0.02 -0.24 0.11 0.07 

144 11230.0 74.5 18.5 1.8 1.9 55 F 5.1 0.30 -0.53 -0.60 -0.05 -0.57 -0.35 -0.27 

145 12511.5 78.2 12.6 2.0 1.8 30 F 5.1 0.17 -0.69 -0.56 -0.03 0.05 -0.13 -0.12 

146 10261.0 76.2 15.0 2.1 1.9 36 M 5.1 -0.18 -0.23 0.15 -0.48 -0.04 -0.17 0.47 

147 12464.5 91.4 10.4 1.9 1.8 60 F 5.2 0.63 0.11 0.54 -0.25 0.20 0.42 0.30 

148 10220.5 78.7 14.0 1.7 2.0 42 F 5.2 -0.12 -0.06 0.11 -0.29 -0.23 -0.05 0.07 

149 10951.0 74.7 15.4 2.1 1.8 38 M 5.2 -0.40 -1.16 -0.71 -0.63 -0.02 -0.58 -0.38 

150 13082.5 86.5 10.2 1.8 1.9 45 M 5.2 0.42 0.08 0.31 0.08 0.14 0.17 0.38 

151 11349.5 76.2 21.6 2.0 1.9 64 M 5.2 -0.19 0.32 0.09 0.10 0.33 0.18 -0.30 

152 10364.5 75.4 15.4 2.1 1.9 30 F 5.2 0.22 -0.59 0.08 0.07 0.06 -0.26 0.13 

153 8780.5 75.0 23.3 2.0 1.8 36 M 5.2 -0.28 -0.31 0.04 -0.09 -0.72 0.35 0.08 

154 11490.0 80.7 15.0 1.8 1.9 46 F 5.3 0.06 0.26 0.07 0.09 0.24 0.38 -0.20 

155 12104.0 76.6 14.8 1.7 1.9 40 F 5.3 -0.29 -0.38 -0.14 -0.25 -0.34 0.07 0.28 

156 10709.0 73.8 13.4 1.9 2.2 40 M 5.3 0.24 -0.16 -0.26 -0.42 -0.23 0.10 -0.02 

157 8637.5 81.7 10.5 2.0 1.7 60 F 5.3 -1.12 -0.83 -0.76 -0.16 0.07 0.02 -0.45 

158 14469.5 86.9 8.2 1.8 1.8 31 M 5.3 0.55 -0.10 0.36 0.20 0.13 0.36 0.53 

159 12169.5 82.5 12.8 2.0 1.9 40 F 5.3 0.32 -0.14 0.11 -0.90 -0.07 -0.12 0.15 

160 11789.5 82.4 12.4 2.0 1.8 28 F 5.3 0.26 0.16 0.12 -0.01 0.07 0.29 -0.02 

161 10313.5 72.7 21.8 1.7 1.8 44 M 5.4 -0.04 -0.52 -0.09 0.08 -0.85 -0.21 -0.87 
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162 13500.0 82.4 10.0 1.8 1.9 42 F 5.4 0.37 -0.18 0.49 -0.02 0.18 -0.26 0.17 

163 12219.5 87.2 11.1 1.8 2.2 42 M 5.4 0.28 0.10 0.20 -0.02 0.14 0.17 -0.01 

164 11283.0 76.1 15.5 1.7 2.0 32 F 5.4 0.17 -0.44 -0.63 0.07 0.13 0.36 0.15 

165 12279.5 73.1 19.2 1.9 1.9 38 M 5.4 -0.23 -0.34 0.46 -0.61 0.09 0.57 0.07 

166 14520.5 86.6 13.1 1.9 1.9 50 M 5.4 0.56 0.23 0.40 0.23 0.26 0.52 0.53 

167 10937.5 70.4 21.8 2.1 1.9 33 F 5.4 -1.10 0.18 -0.46 -0.28 0.14 -1.55 0.22 

168 12636.5 71.5 18.9 1.7 2.0 25 M 5.5 -0.17 0.13 -0.06 0.21 0.05 0.12 0.07 

169 11647.5 92.5 9.4 2.0 1.7 51 M 5.5 0.32 -0.02 0.24 0.17 0.17 0.29 0.16 

170 12598.5 81.3 14.4 2.0 1.9 29 M 5.5 0.12 0.18 0.34 0.15 0.15 0.26 -0.06 

171 13578.0 79.9 12.0 2.1 1.8 55 F 5.5 0.18 0.26 0.45 0.04 0.08 -0.62 -0.18 

172 12687.0 84.4 13.2 2.1 1.9 32 M 5.5 0.15 0.17 0.36 0.11 0.15 0.03 -0.13 

173 12670.5 77.7 11.0 2.0 1.9 35 F 5.5 0.48 -1.11 -0.49 -0.14 -0.20 0.15 0.28 

174 10317.5 73.1 16.5 1.5 2.1 40 M 5.6 0.01 -0.38 -0.31 -0.58 -0.38 -0.46 -0.20 

175 10482.5 74.6 17.4 2.0 1.9 41 M 5.6 -1.18 -0.61 -0.53 0.17 0.21 -0.81 -0.41 

176 12428.0 87.0 11.0 2.0 1.8 41 M 5.6 0.35 0.23 0.25 0.27 0.28 0.34 -0.10 

177 11846.5 80.6 9.9 2.0 2.2 47 F 5.7 0.62 -0.20 -0.24 -0.09 0.08 0.31 0.19 

178 13212.5 78.3 14.5 1.4 2.0 40 M 5.7 0.23 -0.15 0.16 0.11 0.16 0.15 0.21 

179 10367.5 65.2 29.4 1.7 1.7 68 M 5.7 -0.51 -0.43 -0.76 0.12 0.32 -0.45 -0.52 

180 12145.5 91.7 9.3 1.9 1.9 52 F 5.7 0.06 0.30 -0.14 0.15 0.17 -0.15 0.36 

181 8856.5 68.6 24.4 2.0 2.0 37 F 5.8 -0.88 -0.26 -1.98 -0.11 -0.27 -0.01 -0.09 

182 11119.5 82.3 8.3 1.9 1.8 37 F 5.8 0.17 -0.06 -0.13 -0.46 -0.13 -0.06 -0.09 

183 12545.0 80.2 16.4 2.0 1.8 60 F 5.9 0.18 0.14 0.19 0.08 0.21 0.10 -0.09 

184 11774.0 79.9 14.5 2.0 1.8 59 F 5.9 0.23 0.01 0.05 -0.13 -0.09 0.23 0.12 

185 10425.5 77.6 11.4 2.2 1.8 30 F 5.9 -0.91 -1.42 -0.02 0.06 -0.58 0.26 0.01 

186 12104.5 75.3 14.6 2.0 2.0 65 F 6.1 0.26 0.07 0.39 -0.04 -0.07 0.04 0.15 

187 13117.0 90.8 12.1 2.0 1.9 55 F 6.1 0.16 -0.16 0.26 0.24 0.20 0.28 0.19 

188 11761.0 75.1 14.1 1.9 1.7 34 F 6.3 -0.27 -0.10 -0.70 -0.05 0.09 -0.83 0.06 

190 13148.5 83.7 11.0 2.1 1.8 25 F 6.3 0.59 -0.07 0.41 0.01 -0.06 0.47 -0.03 

191 14454.5 85.3 10.2 2.1 1.8 75 M 6.3 0.78 0.18 0.01 0.25 0.18 0.13 0.44 
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192 11372.0 84.1 10.3 2.0 1.9 42 F 6.4 0.27 0.08 0.20 0.15 -0.17 0.35 -0.13 

RAW DATA OF PRE-DIABETIC PARTICIPANTS (WITH HbA1c REPORTS) 

193 11846.5 80.6 9.9 2.0 2.2 47 F 5.7 0.62 -0.20 -0.24 -0.09 0.08 0.31 0.19 

194 13212.5 78.3 14.5 1.4 2.0 40 M 5.7 0.23 -0.15 0.16 0.11 0.16 0.15 0.21 

195 10367.5 65.2 29.4 1.7 1.7 68 M 5.7 -0.51 -0.43 -0.76 0.12 0.32 -0.45 -0.52 

196 12145.5 91.7 9.3 1.9 1.9 52 F 5.7 0.06 0.30 -0.14 0.15 0.17 -0.15 0.36 

197 8856.5 68.6 24.4 2.0 2.0 37 F 5.8 -0.88 -0.26 -1.98 -0.11 -0.27 -0.01 -0.09 

198 11119.5 82.3 8.3 1.9 1.8 37 F 5.8 0.17 -0.06 -0.13 -0.46 -0.13 -0.06 -0.09 

199 12545.0 80.2 16.4 2.0 1.8 60 F 5.9 0.18 0.14 0.19 0.08 0.21 0.10 -0.09 

200 11774.0 79.9 14.5 2.0 1.8 59 F 5.9 0.23 0.01 0.05 -0.13 -0.09 0.23 0.12 

201 10425.5 77.6 11.4 2.2 1.8 30 F 5.9 -0.91 -1.42 -0.02 0.06 -0.58 0.26 0.01 

202 12104.5 75.3 14.6 2.0 2.0 65 F 6.1 0.26 0.07 0.39 -0.04 -0.07 0.04 0.15 

203 13117.0 90.8 12.1 2.0 1.9 55 F 6.1 0.16 -0.16 0.26 0.24 0.20 0.28 0.19 

204 11761.0 75.1 14.1 1.9 1.7 34 F 6.3 -0.27 -0.10 -0.70 -0.05 0.09 -0.83 0.06 

205 13148.5 83.7 11.0 2.1 1.8 25 F 6.3 0.59 -0.07 0.41 0.01 -0.06 0.47 -0.03 

206 14454.5 85.3 10.2 2.1 1.8 75 M 6.3 0.78 0.18 0.01 0.25 0.18 0.13 0.44 

207 11372.0 84.1 10.3 2.0 1.9 42 F 6.4 0.27 0.08 0.20 0.15 -0.17 0.35 -0.13 

208 12298.0 92.9 7.0 1.9 1.8 55 F 6.6 0.38 -0.06 0.39 -0.16 0.15 0.03 -0.17 

209 11595.0 79.8 11.9 1.7 2.1 35 F 6.7 0.33 0.07 0.02 -0.04 -0.03 -0.04 0.17 

RAW DATA OF DIABETIC PARTICIPANTS (PRE SDM YOGA INTERVENTION) 

210 13911.3 90.0 9.7 1.9 1.8 64  0.37 0.27 0.29 0.20 0.93 32.9 0.28 

211 13347.2 84.3 10.2 1.9 1.8 50 0.41 0.10 0.10 0.41 0.93 25.9 0.10 

212 12373.8 77.3 14.6 2.0 1.9 70 0.09 -0.26 -0.10 0.11 0.85 35.9 -0.18 

213 12880.0 78.2 13.2 1.9 1.9 55 0.23 -0.38 -0.32 0.02 0.88 28.4 -0.35 

214 12803.5 82.2 10.2 1.9 1.8 57 0.75 -0.25 0.28 0.18 0.99 29.4 0.02 

215 14613.5 79.6 15.2 2.0 1.9 54 -0.04 0.06 0.38 -0.37 1.01 27.9 0.22 

216 13431.2 80.8 11.3 1.9 1.8 63 0.27 -0.11 0.09 0.22 0.83 32.4 -0.01 

217 13825.5 88.0 8.8 2.0 1.8 68 0.54 0.08 0.55 0.44 0.89 34.9 0.31 

218 13680.6 89.2 9.0 1.9 1.8 48 0.64 0.08 0.25 0.42 0.99 24.9 0.16 
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219 14057.4 81.0 12.6 1.9 1.9 48 0.24 0.25 0.23 0.06 0.93 24.9 0.24 

220 12429.4 81.5 10.8 1.9 1.9 52 0.39 0.19 -0.07 0.22 0.84 26.9 0.06 

221 12935.4 79.6 13.3 1.9 1.9 68 0.17 0.04 0.10 -0.06 0.98 34.9 0.07 

222 14191.6 85.5 10.9 1.9 1.9 53 0.34 0.39 -0.17 0.00 1.04 27.4 0.11 

223 13732.6 80.8 14.0 1.9 1.9 52 0.33 0.14 0.31 -0.44 0.75 26.9 0.22 

224 13786.4 78.4 15.6 2.0 1.9 60 0.10 0.26 0.12 0.12 1.06 31.0 0.19 

225 12472.0 78.2 13.8 2.0 1.9 46 0.14 -0.01 -0.32 -0.14 0.63 23.9 -0.16 

226 12808.3 89.7 8.5 2.0 1.8 72 0.27 -0.01 -0.32 0.15 0.92 36.9 -0.16 

227 13492.4 76.9 15.1 2.0 1.9 53 0.35 0.13 0.14 -0.11 0.96 27.4 0.13 

228 13443.3 74.6 16.6 2.0 1.9 47 0.11 -0.42 -0.04 0.01 0.95 24.4 -0.23 

229 14562.7 82.1 11.8 1.9 1.8 55 0.22 0.12 0.18 0.07 0.96 28.4 0.15 

230 13928.0 81.6 13.3 2.0 1.9 56 0.21 0.18 0.51 0.00 0.70 29.0 0.35 

231 14670.4 91.5 8.2 2.0 1.8 51 0.48 0.20 0.07 0.30 1.01 26.4 0.13 

232 14102.9 91.8 8.1 1.9 1.8 55 0.67 0.04 0.25 0.22 0.82 28.4 0.14 

233 14745.4 76.3 18.7 2.1 1.9 59 0.25 0.10 0.07 0.26 1.13 30.5 0.08 

234 12300.9 77.9 13.0 1.9 1.8 50 0.18 -0.74 0.27 0.01 0.72 25.9 -0.24 

235 13285.8 81.4 11.6 2.0 1.8 60 0.38 0.15 -0.04 0.17 0.92 30.9 0.06 

236 13363.6 79.6 13.0 2.0 1.9 50 0.14 -0.20 -0.04 0.14 0.90 25.9 -0.12 

237 12813.7 76.1 16.6 2.1 1.9 52 0.08 -0.65 -0.74 0.18 0.79 27.0 -0.69 

238 14294.4 75.5 17.2 2.0 1.9 67 0.17 0.02 0.79 0.31 0.98 34.4 0.41 

239 13716.5 83.6 10.5 1.9 1.9 50 0.31 0.03 0.20 -0.11 0.49 25.9 0.12 

240 12325.9 74.2 17.6 2.0 1.9 65 0.22 -0.51 0.02 -0.26 1.00 33.4 -0.25 

241 11590.1 70.8 18.6 2.0 1.9 46 -0.15 -0.61 -0.37 0.00 0.38 23.9 -0.49 

242 14162.8 81.0 13.0 1.9 1.9 59 0.51 0.34 0.35 0.41 1.01 30.4 0.34 

243 12496.3 86.8 8.5 1.9 1.8 67 0.47 0.09 0.16 0.33 0.88 34.4 0.12 

244 13911.0 82.0 12.2 2.0 1.9 55 0.59 0.13 0.22 0.37 0.82 28.4 0.17 

245 13299.2 80.2 11.9 1.9 1.9 56 0.13 -0.38 0.45 0.21 1.01 28.9 0.03 

246 14380.4 83.3 12.6 1.9 1.8 56 0.27 -0.11 0.45 0.23 0.90 28.9 0.17 
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RAW DATA OF DIABETIC PARTICIPANTS (POST SDM YOGA INTERVENTION) 

247 13382.6 92.5 8.4 1.9 1.8 64  0.26 0.03 0.04 0.04 0.16 0.15 0.10 

248 13205.1 86.2 11.3 1.9 1.8 50 0.30 0.02 0.41 -0.20 0.09 0.01 0.10 

249 11793.5 78.0 17.0 2.0 1.9 70 -0.55 -0.17 0.14 0.24 0.12 -0.88 -0.18 

250 13399.2 80.7 12.9 1.9 1.9 55 0.44 -0.11 -0.20 0.09 0.19 0.28 0.24 

251 12174.8 82.3 12.3 2.1 1.8 57 0.27 0.14 -0.39 -0.13 -0.25 0.17 0.22 

252 13585.3 74.8 19.1 2.0 1.9 54 0.01 0.17 -0.71 0.22 0.07 0.07 0.42 

253 13629.2 80.4 14.8 2.0 1.8 63 0.17 -0.18 0.17 0.05 0.19 0.39 0.25 

254 14199.7 88.6 9.3 1.9 1.8 68 0.69 -0.01 0.34 0.11 0.11 -0.07 -0.34 

255 13081.4 85.7 11.8 1.9 1.9 48 0.15 0.13 0.20 0.08 0.08 0.00 0.23 

256 11291.0 77.3 17.8 2.1 1.8 48 -0.09 0.02 -0.12 -0.71 -0.23 -0.32 0.04 

257 11283.1 80.1 13.6 2.0 1.9 52 -0.58 -0.20 0.04 -0.16 -0.13 -0.20 -0.41 

258 12748.3 81.8 13.7 2.0 1.9 68 0.24 0.07 -0.30 0.13 0.14 0.07 -0.48 

259 15190.5 91.8 10.5 1.9 1.9 53 0.23 0.19 -0.34 0.23 0.33 0.18 0.28 

260 9771.5 74.8 24.4 2.0 1.9 52 -0.95 -0.40 -1.20 -0.22 -0.31 -0.35 -1.23 

261 12815.9 77.1 18.4 2.1 1.9 60 -0.41 0.25 0.15 -0.09 0.18 -0.46 -0.74 

262 10278.0 77.8 19.6 2.0 1.9 46 -0.47 -0.60 -0.42 -0.34 -1.03 0.18 -0.65 

263 12810.0 85.7 11.4 1.9 1.8 72 0.21 -0.01 0.04 0.08 0.08 -0.05 -0.20 

264 12628.2 80.0 15.6 2.0 1.9 53 -0.24 0.03 -0.57 0.23 0.11 0.17 0.31 

265 13979.3 75.6 17.5 2.0 1.9 47 0.14 0.02 -0.10 0.23 0.29 -0.08 0.40 

266 14110.5 84.3 12.4 1.9 1.9 55 0.04 0.08 -0.09 0.23 0.19 0.28 -0.14 

267 12883.9 80.1 15.5 2.0 1.9 56 -0.04 -0.46 -0.21 0.08 0.18 -0.04 0.31 

268 14035.4 91.0 9.0 2.0 1.8 51 0.33 0.19 0.11 0.10 0.12 0.27 0.08 

269 13056.6 87.8 10.6 1.9 1.8 55 0.35 -0.18 -0.23 0.06 0.04 0.21 0.30 

270 13346.6 76.4 20.7 2.1 1.9 59 -0.09 0.36 0.26 0.20 0.21 -0.22 0.09 

271 12175.0 78.7 15.1 2.0 1.8 50 -0.51 -0.39 -0.16 -0.06 0.13 -0.39 -0.17 

272 11577.9 77.3 16.9 2.0 1.9 60 -0.18 -0.02 -0.04 -0.02 0.12 0.11 -0.52 

273 12408.6 81.1 13.3 2.0 1.9 50 0.14 -0.09 0.15 -0.12 0.10 -0.03 0.02 
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274 12202.6 75.5 17.7 2.1 1.9 52 -0.13 -0.30 0.27 -0.16 0.09 -0.20 0.13 

275 14600.8 85.3 13.1 2.0 1.9 67 0.19 0.10 0.46 0.30 0.20 0.17 0.32 

276 12324.9 79.7 15.4 2.0 1.9 50 0.16 -0.91 -0.52 -0.17 -0.03 0.00 0.07 

277 12088.2 77.5 17.6 2.0 1.8 65 0.28 0.17 -0.73 -0.75 -0.69 0.37 0.31 

278 10192.5 78.7 17.7 2.0 1.8 46 -0.60 -1.08 0.16 0.00 -1.32 -0.16 0.11 

279 14070.7 84.2 13.8 2.0 1.9 59 0.37 0.16 0.30 0.25 0.16 0.16 0.22 

280 13565.4 87.1 10.0 1.9 1.8 67 0.44 -0.07 0.18 -0.25 0.20 0.25 0.27 

281 13318.3 80.9 14.2 2.0 1.9 55 0.38 -0.22 0.15 0.21 0.06 0.41 0.17 

282 13503.7 84.7 10.9 2.0 1.9 56 0.37 0.16 0.29 0.10 0.11 0.07 0.16 

283 14130.0 84.6 12.5 1.9 1.8 56 0.34 -0.03 0.19 0.08 0.23 0.22 0.18 
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