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ABSTRACT
INTRODUCTION

Yoga based techniques are extensively used as a lifestyle strategy for both
prevention and management of various ailments across India/world. Energy
homeostasis is the key essence of a healthy life. Investigation of the energy

homeostasis accomplished through integrated yoga practices is needed.

Electro photonic imaging (EPI) technique is growing as a novel technique of health
assessment. It is being utilized in the fields of alternative medicine, conventional
medicine, psycho-physiology, psychology and consciousness studies. The existing
EPI norms are mostly based on European population. In order to enhance practice
and research through EPI in India, there is a need for developing EPI norms for the

healthy Indian population.

LITERARY REVIEW

In the literary review, the references of Prana and Pranamaya kosa have been

drawn to support a theoretical model which explains the dynamic nature of Prana
in living beings. This model includes supportive evidence from the experiments

conducted in the present study.

In the scientific literature review, four domains of scientific studies were reviewed
1) Various studies conducted to find out EPI patterns in various populations mostly

in clinical area, 2) Studies investigating effect of yoga, meditation and some healing



AIM

techniques through EPI1/GDV, 3) Cyclic Meditation investigations, and 4) Studies

through Integrated Yoga Module.

Findings revealed that there is a need to develop EPI norms for healthy Indian
population and also a need for an objective instrument to study the effect of yoga

based interventions on bio-energy dimensions.

The aim of the study is to investigate the effect of Integrated Yoga Practices on

Healthy volunteers using Electro Photonic Imaging (EPI).

OBJECTIVES

The objectives of this study are four fold: a) to explore the relation between EPI
and Pranamaya kosa, b) to develop normative data of EPI for healthy Indian
population, c) to investigate the effect of Cyclic Meditation on stress and health
indices in managers using EPI and, d) to explore the effect of a four week Integrated

Yoga Module (I'YM) on stress, general health index and disorderliness (in the

human energy system) in healthy population, using EPI.

METHODS

Study 1) Pranamaya Kosa Study

To carry out the experiments, healthy live leaves in a flower pot and dry dead

leaves were chosen. We used four different species of plants for the experiments.



Study 2) Normative Data Study

A total of 1297 volunteers from different parts of India were assessed once, spread
over 12 months. Among them, 880 volunteers were reported to be healthy (age
MeanxSD, 33.55+10.92), with 584 males (age Mean£SD, 33.54+10.86) and 296

females (age Mean+SD, 33.56+11.00).

Study 3) Cyclic Meditation VS Supine Rest Study

EPI technique was used to assess subjects before and after 35 min of Cyclic
Meditation (CM) and equal duration of supine rest (SR) sessions. A total of 66 male
managers (CM = 33and SR = 33), age ranging from 35 to 60 years (mean + standard

deviation 53.97 +5.96 years), were included in the study.

Study-4) Integrated Yoga Module (I'YM)

94 healthy volunteers (male 55 and female 39, age Mean+SD 26.70+8.58) were
assessed before and after four weeks of an I'YM, utilizing the Electro Photonic

Imaging (EPI) technique.

Activation Coefficient (stress level), Integral Area (general health) and Integral

Entropy (disorderliness) parameters were analysed in studies 2-4.

DESIGN

Study-1

1. Whole leaf versus cut leaf videos



2. Live leaf versus dead leaf and dead wet leaf videos

Study-2

A survey design was adopted for the second project

Study-3

Two-group comparative design

Study-4

A single arm prospective study

ASSESSMENT TOOLS

In the present study, EPI Pro and EPI Compact devices produced by Kirlionics
Technologies International, Saint-Petersburg, Russia were used for the

assessments.

DATA EXTRACTION

EPI/GDV Diagram Software Program was used for data extraction. This provides

EPI parameters, viz; Activation Coefficient, Integral Area and Integral Entropy.

DATA ANALYSIS

Data analysis was carried out using R statistical package.

RESULTS



Study 1) Observations showed, the Phantom Leaf Effect (PLE) occurs mostly due
to moisture. When measured with various time intervals, the results demonstrated
that live leaves have high and dynamic Electro Photonic (EP) emission, wet dead
leaves have low and constant EP emission and dry dead leaves have no EP

emission.

Study 2) As the data were not normally distributed, quartile based statistics was
used for setting the norms. The 25" and 75"percentiles were calculated and they
were further verified using bootstrap procedure. Uniquely, the results showed a
clear difference in integral area parameters under both with-filter (physiological)
and without-filter (psycho-physiological) conditions among the Indian and the

European population.

Study 3) CM produced a highly significant reduction in stress level, whereas this
reduction was not found in SR group. There was a significant improvement in
health index, (IA values), both left and right sides within the CM group while only
IA in right side showed a significant improvement within the SR group. The IE
value on the right side decreased significantly within the CM group, whereas IE on
the left deteriorated within the SR group. In addition, only IE on left side has shown

a significant difference between the groups.

Study 4) Decrease in stress, increase in general health and decrease in left entropy
parameters were found reproducible in all four experiments. The results also
revealed a highly significant reduction in stress levels and highly significant
improvement in health indices at the psycho-physiological level.

Vi



CONCLUSION

Anticipated phantom leaf effect was not reproduced and mostly it seems to be just
a moisture effect. Some of the EPI norms for Indian population were found different
from European norms. Both CM and IYM interventions have demonstrated

effectiveness in reducing stress level and improvement in health indices.

vii
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1.0 INTRODUCTION

1.1 HEALTH
Health and its care have become a global concern. The fast pace of life, sedentary
lifestyle, and immoderation in diet, activities, recreation and sleep are the factors
responsible for stressful living and ultimately manifest in diseases (Bijlani et al.,
2005; Sivananda, 2008a; Smaldone, Honig, & Byrne, 2007; Waxman, 2005). These
are obesity, diabetes mellitus, heart diseases, hyperlipidaemia, respiratory
infections and cancer (Segasothy & Phillips, 1999; Sharma & Majumdar, 2009)
that affects daily work and quality of life of individuals (Van Nieuwenhuizen,
Buffart, Brug, René Leemans, & Verdonck-de Leeuw, 2015). Thus, there is a need
for changes in lifestyle in most populations to prevent ill health and promote good
health. Since energy is the foundation of electrophysiological and biochemical
processes, it is necessary to measure and correlate the energy through available

technology known as electro photonic imaging technique (EPI).

1.2 YOGA
Yoga, an ancient Indian lifestyle-related discipline has been scientifically proven
and shown to improve physical, mental, and emotional wellbeing (Buffart et al.,

2012; Gard, Noggle, Park, Vago, & Wilson, 2014) through all its components
which include Kriyas (cleansing techniques), Asana (yogic postures), Pranayama
(breathing practices), meditation and diet. These techniques correct energy
imbalances, and restores energy homeostasis in humans (Lynton, Kligler, &

Shiflett, 2007). This energy is known as Prana (Srinivasan, 2014) and is considered



to be the vital energy that regulates all cellular processes and keeps a person

healthy. Also, per Ayurvedic texts, Prana (Traditional Chinese Medicine

counterpart, Qi) is believed to be responsible for health of every cell in the body
(Sancier & Hu, 1991). Availability of cellular electrons is closely related to the
health of cells in the body (Szent-Gyorgyi, 1978). Prana, the fundamental fabric of
subtle energy on the one side, and electrons, the fundamental aspect of matter on
the other side, we conceptually related both of them and expect that both will
converge closely. Through this, we derive our operational definitions of various
abstract constructs. The conceptual relationship between Prana and electrons
seems to be quite evident, however, more empirical evidence is needed to support
the conceptual idea. We operationally define Prana as the intensity of electro
photonic emission patterns as obtained in a form of EPI-gram. Homeostasis of
Prana is operationally defined as uniformity of electro photonic emission patterns
in a form of EPI-gram as obtained by EPI instrument. Electron availability is
operationally defined as the intensity of electro photonic patterns obtained from

EPI-grams.

Further, when the homeostasis level of Prana is lost, it leads to pain and somatic

diseases as postulated in yoga (Srinivasan, 2013, 2014). All the animate beings
require steady conditions inside for their survival, such as internal temperature,

body pH, metabolic rate and energy expenditure versus energy consumption;

similarly, energy (Prana) homeostasis is required for healthy functioning of all

systems within the body.



The health and disease concept of yoga enables us to better understand the root

cause of diseases and disorders (Vyadhi) which are believed to emerge from the
disrupted mind (leading to Adhi) and beyond. The disturbed mind leads to stress

and further creates imbalances in Prana and later, these imbalances in Prana
manifest as a disease or disorder at the physical level (Nagarathna & Nagendra,
2009), especially in those systems and organs which have either deficient or

disturbed Prana. This understanding of disease manifestation suggests that if this

hindrance in Prana energy could be prevented or corrected, then we could probably

succeed in preventing diseases and also reverse the progress of manifested diseases.

Earlier research on short-term lifestyle modification and stress management
education program based on Yoga has shown remarkable improvement in
subjective well-being scores of the subjects (Sharma, Gupta, & Bijlani, 2008). This
could therefore make a considerable contribution to early prevention as well as
management of lifestyle diseases. The present evidence convinced us to attempt
research on “yoga based lifestyle-related program in healthy subjects to prevent ill
health and promote health” observing the energy trend, improvement in energy

patterns and reproducible results.

1.3 CYCLIC MEDITATION

Cyclic meditation (CM) is a yoga based relaxation method. The foundation for CM

is from Mandiikya Upanisat (An, Kulkarni, Nagarathna, & Nagendra, 2010). The



verse emphasizes that the human mind is either in agitation or in drowsy states;
with this in focus, the CM concept was developed. CM practice is to stimulate the
mind when it is drowsy and to pacify the mind in case of agitation and to maintain
the settled mind in perfect equilibrium (Lokeswarananda, 2005). These two cyclical
phases of the mind can be altered at one’s own will. Studies have found that the
asana phase of the CM is associated with sympathetic activation, whereas
relaxation phase is associated with parasympathetic activation (Sarang & Telles,

2006). Many of the meditation practices yield a relaxation response, whereas the

moving meditation practice that combines a practice of Asana (yoga postures) and

guided relaxation known as CM has been found more effective in reducing
physiological arousal in comparison with supine rest (SR) (Sarang & Telles, 2006;
Subramanya & Telles, 2009a). The effect of CM has been studied using various
tools, both objectively and subjectively. The documented findings show that CM
reduces occupational stress, autonomic arousal, anxiety, oxygen consumption,
P300 peak latency, improves memory, attention, sleep and quality of life
(Subramanya & Telles, 2009a). CM is an efficient relaxation technique that
provides immediate effect and may be carried out on the spot for achieving a quick

relaxation response.

In the present study, we have proposed to compare the effect of CM practice with

an equal duration of SR (Savisana). It is evident that the CM practice reduces

autonomic arousal, and the EPI technique measures autonomic functions; however,

there is no such study which applies EPI technique to study the effect of CM. Thus,



the current experiment is aimed at investigating the effect of CM on stress and
health indices using EPI technique. It may also provide evidence to measure the

relaxation response using this procedure.

1.4 ELECTRO PHOTONIC IMAGING (EPI)
Electro Photonic Imaging (EPI) is a novel technique growing in its application in
the field of scientific instrumentation to assess health status on the basis of bio-
energy. Because of its versatile applications and unique features, a number of
research publications applying EPI technique can be found (Pavel, Bundzen,
Korotkov, & Unestahl, 2002; Ciesielska, Szadkowska, Masajtis, & Goch, 2010;
Drozdovski, Gromova, Korotkov, Shelkov, & Akinnagbe, 2012; Guru Deo, Itagi,
Srinivasan, & Kuldeep, 2015; Hacker et al., 2005; Korotkov & Popechitelev, 2002;
Korotkov & Korotkin, 2001; Korotkov et al., 2012; Korotkov, Bundzen,
Bronnikov, & Lognikova, 2005; Korotkov, Matravers, Orlov, & Williams, 2010;
Korotkov, Williams, & Wisneski, 2004; Kostyuk, Cole, Meghanathan, Isokpehi, &
Cohly, 2011; Kostyuk, Rajnarayanan, Isokpehi, & Cohly, 2010; Lee, Khong, &
Ghista, 2005). It is a quick, non-invasive, simple, painless, inexpensive method of
assessment, with high level of reliability (Korotkov et al., 2012, 2010, 2004).
Therefore, the application of EPI is increasing worldwide and becoming popular in
various fields such as conventional practices, alternative medicine, psycho-
physiologic practice, psychology, consciousness studies, sports and material testing
and it is being utilized in more than 62 countries worldwide. In the field of

medicine, EPI had been employed to study diabetes mellitus, cardiovascular



diseases, hypertension, autism, asthma, cancer and many more diseases (Korotkov

et al., 2010; Kostyuk et al., 2010; Sharma, Hankey, & Nagendra, 2014).

1.5 EPI TECHNIQUE
Electro photonic imaging (EPI) technique also known as the gas discharge
visualization (GDV), based on Kirlian effect has been used as a scientific method
to assess stress and health in individuals (Korotkov et al., 2012, 2010). The
assessment by EPI is performed through stimulation of electrons at the fingertips
by applying a short electric pulse of a high voltage (10 kV), high frequency (HF)
(1024 Hz) and low current for less than a millisecond; (Hacker et al., 2005); then a
glow occurs around the finger pads. This glow is the consequence of ionization of
gaseous molecules in the surrounding air through the discharged electrons from the
fingertips and known as electro photonic emission. This glow emission is captured
by a charge-coupled device camera that is situated under a dielectric glass plate in
EPI system (Korotkov et al., 2004). These images are obtained from all 10
fingertips of both hands, and further they are divided into various sectors
corresponding to various organ systems. These image pixels are further processed
using image processing software, and various parameters are extracted using
algorithms to bring further meaningful information. It is also empirically evaluated
that various image sectors have connections with diverse organs and systems in the
body (Hacker et al., 2005; Korotkov, 2011a; Korotkov et al., 2012). In addition,
these sector correlations of organs in the body are supported by the acupuncture

and meridian theory of Sujok (Korotkov, 2002a). Further, a scientific report on a



newly found circulatory system within the body called Bonghan system also adds
evidence in favour of these connections with the diverse organs. Bonghan system
is a thread-like structure; it is situated superficially, inside the blood or lymph
vessels, on the surface of internal organs, and also in the brain ventricles (Soh,
2009). This provides a potential link between the EPI sectors from finger images

and the organ systems of the body.

This thesis work presents four different but interlinked projects. The very first one
was to test the availability of Prana in live and dead leaves. Second project was
undertaken to develop EPI norms for healthy Indian subjects to enable the studies
in various areas of conventional medicine, alternative medicine, psycho-
physiologic practice, psychology and consciousness studies. Third project was
designed to measure the effect of cyclic meditation on stress and health indices in
managers using EPI technique. And the fourth project was to assess the
sustainability of energy levels and improvement in disturbances in energy patterns;
and reproducibility of the results was also examined (through 4 batches of recruits)

with integrated yoga module as an intervention in healthy Indian people.
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2.0 LITERARY SEARCH

2.1 REVIEW OF WORK DONE EARLIER IN THE FIELD

Many studies have been carried out exploring the concept of Prana and Pranamaya

kosa, Cakras and Nadis and their relevance with the health and diseases. Here, we

present some of the recent studies that are relevant to our present literary work.

In a M.Sc. dissertation, entitled “Effect of integrated yoga lifestyle module on

Acugraph measures, has detailed the both Prana and Chi, Prana from various ancient
Indian scriptures (Vedas, Upanisad, and Srimadbhagavadgita) and Chi from ancient
Chinese scriptures. An attempt have been made in order to correlate Prana and chi, Ida

and Pingala Nadis with Yin and Yang. And author also focused on the presence of Chi

energy that is responsible for health (Niharika, 2012).

In a master dissertation, concept of Prana, its evolution and its regulation through

Pranayama have been brought out to demonstrate the role of Pranayama (yogic

breathing) in improving the endurance and performance of competitive swimmers. In

this work, Upanishads — Prasnopanisat, Taittiriyopanisat and yoga texts
Patafijalayogasiitrani, Hathayogapradipika, Srimadbhagavadgita and Yogavasisthah
have been referred. The author have highlighted the evolution of Prana from ancient
scripture, its relevance with breathing, its regulation through Pranayama and also

mentioned how to achieve mastery over Prana through Pranayama (Hakked, 2013).
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In a Ph.D. thesis, entitled, “understanding type 2 diabetes at the Pranamaya Kosa level”

have focused on the Pranic energy imbalances when increase, so do the grounds for
manifestation of pathology and tracking the Prana imbalances caused by emotions and

other blockages (Adhi) in apparently healthy patients forms a potentially important

aspect of disease prevention. This work attempted to introduce new methodology and
new techniques of assessments (GDV/EPI and Acugraph) to get help in reversing the
imbalances before pathology manifests and to reduce the incidence of disease in the
whole population (Sharma, 2014).

Another Ph.D. thesis, entitled, “Electro-dermal study of acupuncture meridian endpoint

energies in health and various conditions including type 2 diabetes mellitus” the

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

and the mechanism by which this imbalances develop in the body were focused. In this

work various scriptures were extensively reviewed and a theoretical model was

proposed for Prana/chi imbalances that leads to diseases (Meenakshy, 2015).



TABLE 1: SUMMARY TABLE OF PREVIOUS WORKS

AUTHOR
AND YEAR

SUMMARY

STRENGTH

LIMITATIONS

Niharika, 2012

(M.Sc.

Dissertation)

1. The concept of prana was
driven from ancient scriptures
(Vedas, Upanisad, and
Srimadbhagavadgita) 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

have been 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 in-depth

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
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Hakked, 2013

(M.Sc.

Dissertation)

1. Explained the concept of

Prana, its evolution and its

regulation through (Pranayama).

2. The texts referred were
Prasnopanisat, taittiriyopanisat,
Patafijalayogasiitrani,
Hathayogapradipika,
Srimadbhagavadgita and

Yogavasisthah.

3. Prana is force behind every

action.

1. Prana and breath were related

2. Prana regulation was focused

3. Experimental work has been related

with literature review

4. Prana and Pranayama have been

detailed

1. No theoretical model was

proposed

2. Main focus of the work

was on Prana and

Pranamaya kosa only

Sharma, 2014
(Ph.D. thesis)

Main focused on the Pranic

energy imbalances which grounds

for manifestation of pathology.
Tracking the Prana imbalances at

earliest in apparently healthy

1. A theoretical framework for the
subtle anatomy of Pranamaya kosa

have been proposed

Out of 108 major and minor
Upanishads mainly focused

on Prasnopanisad With some
input from taittiriyopanisat

and chandogyopanisat.
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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.

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.

And major focus of the work
was on yoga bioenergetics
and their relation to disease.
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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. Detailed on Prana imbalances

caused by Adhi

2. Elucidation on the structure of

imbalances in Prana and 5 vayus

3. The mechanism how this Prana

imbalance develop

4. A theoretical model for Pranal/Chi

imbalances leads to diseases was

proposed

5. Literary search work was related to

experimental work

Major focus was on

Pranalchi imbalances caused

by Adhi and the mechanism

of how this imbalance
develops and its relation with

diseases
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2.2 CONCLUSION

Most of the studies done earlier have focused on compilation of the information available
in the ancient texts about Prana, Pranamaya kosa, nadis and cakras. Some of the work
have proposed theoretical framework in the support of their experimental studies; such as

in a study by Sharma 2014, a theoretical framework for the subtle anatomy of Pranamaya

kosa was proposed and in another study by Meenakshy 2015, a theoretical model for

PranalChi imbalances leads to diseases have been proposed. But, earlier studies have not

explored measurement of Prana. Hence in our study, we have attempted three things, first,
to draw a concept of the Pranamaya kosa, the compilation of verses related to Prana and
Pranamaya kosa (relating to our work) from various ancient scriptures which supports our
experimental work. Secondly, we have conducted an experiment on live and dead leaves

to find out the dynamic presence of Prana and lastly developed a theoretical framework.
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2.3 AIM & OBJECTIVES

AIM

To understand the concept of Prana and Pranamaya kosa in animate and inanimate

subjects.

OBJECTIVES

e To present information about Prana with its specific functions.

e To find out the availability of the life force in the animate.
e To develop a model explaining the dynamic presence of Prapa through experiment
on dead and living leaves using EPI instrument.
24 METHODOLOGY

SOURCES
1. Sruti - Upanisad - (103)
» Prasnopanisat - BEIRITEC
> Kena Upanisat - % S,
> Kathopanisat - ETALIELGY
> Mundakopanisat - Hﬂgﬁqﬁﬁlﬂ\
> Taittirtyopanisat -%\Iﬁﬁﬁﬂﬁﬂa\
> Aitareyopanisat - AT,
» Chandogyopanisat - B AT TS,
> Brhadaranyakopanisat - Wﬂﬁq&
2. Smrti - i
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>  Srimadbhagavadgita || (FFTETTERCT)
> Yogavasisthah (@WT’I’@?W)
» DPatafijalayogasiitrani (WWTT%T)
3. Sastra - &l
» Vedanta-sara (aa'l_d-l:ﬂi)
» Paiicikaranam (W
> Paficadasi (T2S3M)
4. Tantra - a9 (Hathayoga — &53aWT - Texts)
> Hathayogapradipika (F5aRTEITIT)
> Gheranda smithita (S0 &)

> Hatharatnaovali (EAES)

(Bharti & Samvid, 2013; Digambar & Gharote, 1997; Yogindra, 1990; Shankar
Bhashyartha, 2010; shankaracharya, 2006; Shankracharya, 2003; Sivananda, 2008b;

Mahayogendra, n.d.; Sarswati, 1984; Vidyaranya, n.d.; Swatmarama, 1998)

2.5 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 Upanisat, Smytis, Sastras and Tantra.

2.6 EXCLUSION CRITERIA
The exclusion criteria was set for those verses or references which merely talk about

Prana and Pranamaya kosa but do not explain in details their relevance in the context
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of this 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

purposes.
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2.7 ETYMOLOGICAL MEANING OF PRANA

1. JRYUT ST Sfel SToT: |

Prakarsena anati iti pranah |
That which moves itself and makes other to move or activate in action is

Prana.
2. TMUTTl ST SERISHTd | T + 3 + 3

Praniti jivati bahukalamiti| pra + an + ac|

That which lives for long duration — living beings in general

3. TR FOr 9 + I+ TL AT | SRl | 3fdl (hueais: | &Hed: |

Pranityaneneti karane pra + an + ghafi val brahmal iti cikandasesah|| hranmarutah|
Brahma who causes life — causative factor for life beings.
Meaning of Prana in different texts
Prana is a Sarhsakrita 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.
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Tarkasangraha —

T-eE=N arg: T1: |

Sarirantassaficar vayuh pranah|

The air flowing inside the body is called prana.

9AAMNd, - Prasnopanisat

Qs YAy g9 N qoi-al Auay 91; |
Y yiEt T : GeEEmEd 9 aql

Eso’gnistapatyesa stirya esa parjanyo maghavanesa vayuh|
esa prathivi rayirdevah sadasaccamratari ca yat!|

It burns as fire, it is the sun, it is the rain; it is Indra, it is the wind, it is the earth, it is
food. It is the luminous god. It is being and non—being; it is immortality.
(Prasnopanisat, Ch:2, V:5)
RS R &9 e A T
aoT G e it SRt = R A gt

Pranasyedarii vase sarvam tridive yat pratisthitam |
mateva putran raksasva srisca prajiian ca vidhehi naiti |1 13 ||

All that exists here is under the control of prana and also what exists in heaven. Protect
us as a mother her sons; bestow upon us prosperity and wisdom.
(Prasnopanisat, Ch:2, V:13)
The Yogavasisthah (one of the great Advaita scriptures) depicts Prana as an alive
form of expanded cosmic existence, without limits or boundaries. However, the ancient
sage Vasistha also made it strong that there is some kind of personal Prana, which

encompasses about twelve inches around the body in all directions. He calls this

personal Prana “vadasanta.” This can be roughly correspond to what we usually known
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it today as the aura).

Paiicakosa - TR

Paiicakosa (Sariisakrita: TR, "five sheaths™) from root pafica, "five" + kosa,

"body", means five sheaths. According to yogic science, a human being is capable
of experiencing five dimensions of existence, which are called Paficakosa or five
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 koga,
the kosa 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 Vijiianamaya kosa, the kosa of Vijiiana, the vehicle of Higher Reason and

the Anandamaya kosa, the kosa of Ananda (joy or bliss). And when that vehicle is

well developed there is that self-realization which involves ultimate experience of
Unity with All.
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Figure 1: Graphical presentation of Paficakosa

Annamaya (Physical Layer)

Vijnanamaya (Intellectual Layer)

The physical body (Annamaya kosa) is also called Sthiila Sarira, "gross body." The
soul body (Anandamaya kosa) is also called Karana Sarira, “causal body."
The Pranamaya, Manomaya and  Vijfianamaya kosas together comprise
the Sitksma Sarira, “subtle body," with the Pranamaya shell disintegrating at death.

The Five kosas

T NN o
GEFSRRMGIN T dd-HT &9 d: |
NN ~ N
WWWWII%II

Paricakosadiyogena tattanmaya iva sthitah|
Suddhatma nilavastradiyogena sphatiko yathal 14| |

When covered by a blue cloths, a pure colorless crystal looks like the same. Similarly

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

(Atmabodha, V:14)
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The Paricakosa (five sheaths) concept is mentioned with in-depth understanding in the

Taittiriyopanisat.

Table 2: Explanation of Paficakosa from gross level to fine

Paiicakosa (CIQEI;'\W)

Consciousness

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

Vijfianamaya kosa Intellect | Wisdom Faculty which discriminates

Anandamaya kosa Bliss Center of Independent of any reason or

stimulus

ST & - Prapamaya kosa

The next of the five kosa (Annamaya kosa, pranamaya kosa, manomaya kosa,

vijiianamaya kosa and anandamaya kosa) is pranamaya kosa. Prana means energy.

This Prana is a part of cosmic life. Each and every creature, each and every thing in

this world is a part of cosmic life. Prana is the force or energy for all kinds of motion.

It produces the subtle vibrations related to breath, and which are the driving force

behind the physical aspect of the senses and the operation of the physical body. It allows

the invisible indweller, our True Self to be able to animate in the external world. At the
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same time, however, it allows the eternally still, silent center of consciousness to be

mistakenly identified as the moving, visible physical body.

Prana is known as constant motion throughout life. The tiniest part of an atom has
Prana. Wherever there is Prana there is movement, growth, change and activity and
where there is no Prana there is no activity. When we die, the body dissipates, because
it has become completely bereft of Prana. Prana is one item of our total composition
and should also be dealt with in yoga. If the Pranas are agitated or there is a
Prana imbalance, there is imbalance everywhere. To understand Prana we need to

know a little about positive and negative atoms. The Pranas are in the atmosphere in

the form of positive and negative ions, which keep on bouncing, migrating and
reintegrating. A balance has to be created between them.

The science of the behavior of positive and negative ions makes us understand the

importance of balancing the Pranain the body, because Pranais known to be

representing the positive energy whereas, mind representing the negative energy in the

body. Balance of both negative and positive energy leads to illumination and harmony

in everything. The Prana is like electricity which is responsible for the functioning of
all electrical items such as microphone or light bulb, similarly the Prana is responsible

for action of karmendriyas (the organs of action). As any of electrical item is set to

function on a supply of 100 volts work on that voltage. If the voltage supply to say 400

volts instead of 100 volts, it will burn. If electricity is at 50 volts, then also will be a
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crisis. Therefore, electricity has to be adjusted for the proper functioning of the

electrical items. Similarly, coordination between the Prana and the indriyas or sense
organs is required. Too much Prana might results into hyperactivity and low level of
Prana might result in hypo activity. The Prana is the force behind all karmendriyas.
Pranamaya kosa is the energy in Annamaya kosa.

Pranayama (the yogic practice by which the dimension of Prana is extended) is the best

tool to purify the Pranamaya kosa. As the Prana penetrates into each and every cell
and fiber of the body by practice of pranayama. The pranayama practice regulates the
Pranic energy, prevents energy blockage and helps in proper functioning of Prana in
the body. Whereas, in meditation, another practice of yoga, we become aware of

pranamaya koca, explore it, and then go inward, to and through the other kosa

(Sarswati, 1984).

2.8 PRANA AND PRANAMAYA KOSA FROM VARIOUS ANCIENT
LITERATURES

Upanisad
AN A .
&MY - Kenopanisat

LN A . o N . ha¥ N A
30 eA¥d 9dld HISd H: shel HOT: TH: HId Ih: |
S aN . o . o N . NN o
Al dTHAT dgled dE: A & 3 qdl 7R |l
Om kenesitam patati presitarii manah kena pranah prathamah praiti yuktah |

Kenesitan vacamiman vadanti caksuh Srotranit ka u devo yunakti |1 111

24



The disciple asked: Om. By whose will directed does the mind proceed to its object? At
whose command does the Prana, the foremost, do its duty? At whose will do men utter
speech? Who is the god that directs the eyes and ears?

(Kenopanisat, ch: 1 V:1)

ST A5 A 7l Ig T & AT | S U o |

o ha haN o
FIFA = T ScAEHTG IRl Hated |
51’0tmsya Srotrarit manaso mano yad vico ha vdcarii sa u pranasya pranah |

Caksusascaksuratimucya dhirah pretyasmallokadamyta bhavanti ||

The teacher replied: It is the Ear of the ear, the Mind of the mind, the Speech of speech,
the Life of life, and the Eye of the eye. Having detached the Self from the sense—organs
and renounced the world, the Wise attain to Immortality.

(Kenopanisat, ch: 1 V:2)
T TR 1 10T Sofiae |
haN PN a Nl o NI NIT o haN
dad o o fafg A aiegqamEd I
Yatpranena na praniti yena pranah praniyate |

Tadeva brahma tvam viddhi nedarit yadidamupasate ||

That which cannot be smelt by the breath, but by which the breath smells an object—That

alone know as Brahman, and not that which people here worship.
(Kenopanisat, ch: 1 V:3)
N A )
%S, - Kathopanisat
T U TN IS eaTEaT |
ﬂgf [N o = ﬂ. _q_l_ b N = < | Qf[% aa_\“

Ya pranena sambhavatyaditirdevatamayi |

Guham pravisya tisthantiri ya bhiitebhirvyajayata | etadvai tat ||
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This Supreme Being is not merely the transcendent presence called Brahman, He is not
merely the Supreme called ishvara, He is also the cosmic Prana, the life of all beings.”
(Kathopanisat, ch: 2.1 V: 7)
Interpretation
The life we breathe, the energy that we breathe, is all the expression of this

hiranyagarbha-Prana. It is the cosmic Prana that is breathed, by all—by people,

plants, animals etc., all move because of the Prana that enlivens them. Life does

not mean living in a world. It is not activity of any kind. To live is itself life, not

merely to do something, or to speak or execute a deed. Life is the capacity to exist
as different from manifested matter. It is not protoplasm; it is not thought. Prana

and life are only different words meaning the same. And it is difficult to explain
how a human being or animal differs from inanimate matter, just as it is difficult to

prove that we exist. All that is connected with God is mysterious.
A TSR T |
= A BN ~
el AAFHRE {9 gar ST ||
Urdhvam pranamunnayatyapanar pratyagasyati |

Madhye vamanamasinarit visve deva upasate ||

He (Brahman) sends up the Prana and throws the Apana downwards, that adorable one
seated in the centre, all devas worship. (11.2.3)

(Kathopanisat, ch: 2.2 V: 3)
= U AT Hedt St w2 |
ST g Sidied TRASATITEIAT I
Na pranena napanena martyo jivati kascana |

Itarena tu jivanti yasminnetavupasritau ||

Not by Prana, not by Apana does any mortal live, but it is by some other on which these
two depend that men live.
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(Kathopanisat, ch: 2.2 V: 5)
AN N
HUSRIIYd - Mundakopanisat

q9ET 9 Sl qAIS TR |

AT TN A: g SRl FHG THAEN

Tapasa ciyate brahma tato nnamabhijayate |

Annat prano manah satyar lokah karmasu camyrtam ||

Brahman expands by means of austerity, and from It primal matter is produced; from
matter, Prana; from Prana, mind; from mind, the elements; from the elements, the
worlds; thence works, and from the works, their immortal fruits.

(Mundakopanisat, ch: 1.1 V: 8)
T ST T Hfeg o = |
o argAltoRTy: JRET forsaed aTRet |
Etasmajjayate prano manah sarvendriyani ca |
Kham vayurjyotirapah prthivi visvasya dharini ||
From Him are born Prana, mind, all the sense—organs, Akasa, air, fire, water, and earth,
which supports all.

(Mundakopanisat, ch: 2.1 V: 3)
c_¢ N A NN ~ -
ST <l STesedl G2 2= aR] fogere S |
qTg: TOT ged frsaHed Tt Jre S FhIdTeadiedT |
Agnirmiirdha caksust candrasiiryau disah srotre vag vivrtasca vedah |

Vayuh prano hrdayarm visvamasya padbhyam prthivi hyesa sarvabhiitantaratma | |

The heavens are His head; the sun and moon, His eyes; the quarters, His ears; the
revealed Vedas, His speech; the wind is His breath; the universe, His heart. From his feet
is produced the earth. He is, indeed, the inner Self of all beings.
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(Mundakopanisat, ch: 2.1 V: 4)

AT ST Ag FEAT: |l AT TR1E] i |
SOTTATT SRl a9 9 Hcd srd fafe |

Tasmacca deva bahudha samprasitah sadhya manusyah pasavo vayarisi |

Pranapanau vrihiyavau tapasca Sraddha satyarin brahmacaryam vidhisca 11 711

By Him are begotten the various devas, the sadhyas, men, cattle, birds, and also Prana
and Apana, rice and corn, penance, faith, truth, continence, and law.
(Mundakopanisat, ch: 2.1 V: 7)
T 0T Taled FEHTCHATS: S T & |
T 30 Sl IY Ted TUMERMT Hiedr: a8 a9 ||

Sapta pranah prabhavanti tasmatsaptarcisah samidhah sapta homah |

Sapta ime loka yesu caranti pranaguhasaya nihitah sapta sapta |1 811

From Him have sprung the seven Pranas, the seven flames, the seven kinds of fuel, the

seven oblations, and also the seven planes where move the Pranas, lying in the cave,
which are seven in each living being.

(Mundakopanisat, ch: 2.1 V: 8)

W aN N o .o .
draATaieSd, - Taittirtyopanisat

SUT 2T g STl | AgSAT: GRIE I | 0T & AT | T dageE=ad |

HIUd T IAGHled | J 07 SR | TN & AW | Rt Sdigeg=ad 3id |

TEUY T FININ ATCHT | F: Jeed | EHTE] TerTd, HUTHET | STl SaR TTcHT HRIed: |
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=N o

delS qUT: | § 7 OF JeNI OF | 9 G, | oTead JESid: | 9 auRd RN |
TIGIRI0T: ET: | IR TeT: | TRl STcHT | SIUiiged: J=8 Ufds | gy 2l ¥ |
Pranarii deva anu prananti | manusyah pasavasca ye | prano hi bhitanamayuh | tasmat

sarvayusamucyate | sarvameva ta ayuryanti | ye pranam brahmopasate | prano hi

4= =

bhiatanamayuh | tasmat sarvayusamucyata iti | tasyaisa eva sarira atma | yah piirvasya
| tasmadoa etasmat pranamayat | anyo ntara atma manomayah | tenaisa piirnah | sa va
esa purusavidha eva | tasya purusavidhatam | anvayarin purusavidhah |
tasya yajureva sirah | rgdaksinah paksah | samottarah paksah |
adesa atma | atharvangirasah pucchan pratistha |

tadapyesa sloko bhavati ||

“The gods breathe after the Prana, so also do men and cattle; for the Prana is the life of
creatures. Therefore it is called the life of all. Those who worship the Prana as Brahman
obtain a full life; for the Prana is the life of creatures. Therefore it is called the life of all.”
This sheath of the Prana is the embodied soul of the former. Verily, different from this

sheath, which consists of the essence of the Prana, but within it, is another self, which

consists of the mind. By this the former is filled. This too has the shape of a man. Like the
human shape of the former is the human shape of the latter. The Yagur—Veda is its head,
the Rig—Veda is its right wing, the Sama—Veda is its left wing, the teaching is its trunk, the

hymns of Atharva and Angiras are its tail, its support.
(Taittiriyopanisat, ch: 2.3 V: 1)

An ancient illustration of the practice of mana (reflection) is found in Taittiriya Upanisad.
Bhrigu (Son of Varuna) approached his father (\Varun), as a spiritual preceptor and asked
to be taught about Brahman. In response, his father declared, "Brahman is That from which
the world has proceeded, That by which the world is sustained, and That into which the
world dissolves. So practice austerity and reflect, my son, and discover what Brahman is."
Following his father's instruction, Bhrigu practiced reflection for a year on what he had
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studied in the scriptures as well as his own experience. Then he returned to his father and
eagerly stated his conclusions: Matter is Brahman. The entire world emanates from matter;
matter sustains it; into the matter the world dissolves." Hearing this, Varuna quietly
replied, "Continue practicing austerity and reflect, my son. Austerity is Brahman."
Bhrigu continued the practice Manana (contemplation), and after about another year

of practice he returned to his father with the conclusion that prana is Brahman. Matter in

itself is blind and inert, but a subtle energy, or vital force (Prana), moves and sustains every

atom and electron in the vast universe of matter. Again Varuna, with a twinkle in his eye,

told his son to continue practicing austerity. Bhrigu to Varun..

ST SRl AT | TG @ea Tl JdTiel STded | SO SATaTtel siiafed | St
ARG el | dige™ | Gk 960 [YoRgeaar | i Wi s@ifd | d & |
Ao e FfTTered | q SR | | qsaead |
Prano brahmeti vyajanat | pranaddhyeva khalvimani bhiitani jayante |

pranena jatani jivanti | pranari prayantyabhisamvisantiti | tadvijiiaya | punareva

varunar pitaramupasasara | adhthi bhagavo brahmeti | ta hovaca | tapasa brahma

He realized that the Prana is Brahman; for from the Prana, verily, are these beings born;

by the Prana, when born, do they live; into the Prana do they enter, do they merge.

Having realized this, he approached his father again and said: *Venerable Sir, teach me
Brahman.” To him, the son, he said this: "Seek to know Brahman by means of austerities.

For austerities are the means of knowing Brahman." He practiced austerities.

(Taittirlyopanisat, ch: 3.3 V: 1)
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As his practice deepened, Brigu was led to inquire mind and then intellect as Brahman.
Going beyond the unconscious plane of ignorance through the experience of samadhi or
super consciousness, Bhrigu had a direct experience of the bliss of Brahman--the true
nature of Brahman. When he relayed to his father that ananda, or bliss, is Brahman, his
father became extremely happy, and told Bhrigu that it was no longer necessary to practice
austerity. By negating each previous level of understanding, his reflection had finally led

him to the highest experience of Brahman.

NN N~

UAEMIHSd - Aitareyopanisat

a_q.._q_‘ o E@t_f\(\ WSU_@'
N o A Ne ol . o

@GRS HHIES R AT ST ||

Tamabhyatapattasyabhitaptasya mukhar nirabhidyata yatha ndam

mukhadvagvaco’gnirnasike nirabhidyetan nasikabhyam pranah ||

He brooded over Him. From Him, so brooded over, the mouth was separated out, as with
an egg; form the mouth, the organ of speech; from speech, fire, the controlling deity of

the organ. Then the nostrils were separated out; from the nostrils, the organ of breath.

(Aitareyopanisat, ch: 1.1 V: 4)

Wﬂ‘ﬁiﬂﬁ - Pranadvayuraksini

i‘FI'\I‘;lacIchal ﬂ'@' Qlﬁlailglgt won Hcdl T
feRIgTG Az eans feult sfemmiar:
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ST=F el FUT ST TSI ETaa ST el
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T AT STe=IGTal Lal ¥ea R SR |
Agnirvagbhiitva mukharin pravisadvayuh prano bhiitva nasike
pravisadadityascaksurbhiitva’ksini pravisaddisah
Srotram bhiitva karnau pravisannosadhivanaspatayo lomani bhiitva
tvacampravisariscandrama mano bhiitva hrdayam pravisanmytyurapano

bhiitva nabhim pravisadapo reto bhiitoa sisnarit pravisan ||

The deity fire became the organ of speech and entered the mouth. Air became breath and
entered the nostrils. The sun became sight and entered the eyes; the quarters of space
became hearing and entered the ears. Plants and trees, the deity of air, became hairs and
entered the skin. The moon became the mind and entered the heart. Death became the

Apana and entered the navel. The waters became semen and entered the virile member.

(Aitareyopanisat, ch: 1.2 V: 4)

BN, - Chandogyopanisat

Prana, the subtle life force in the yogi’s body, must also be kept pure, as it affects
everything in the physical and astral bodies, and has a major influence on
meditation, during which the Pranas must be as pure and subtle as possible, since

the mental energies and the Prana interact with one another intimately. About the

Prana, Uddalaka says: “Water, when drunk, becomes divided into three parts. What
IS its grossest ingredient, that becomes urine; what is the middling ingredient, that
becomes blood; and what is the subtlest ingredient, that becomes Prana”
(Chandogyopanisat, 6.5.1,2). What is said about water stands for any liquid, and we
must be as careful about that as about our food.

“Hence, mind is made up of food, Prana is made up of water” (Chandogyopanisat

6.5.4). Then he repeats this, giving examples.
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The Physical Nature of the Mind, the Prana and Speech
ST ST fdiad aea a: efel geacgly
Il I HTHEdwHTE a1sTgeaera: |
Annamasitam tredha vidhiyate tasya yah sthavistho dhatustatpurisarit

bhavati yo madhyamastanmasarn yo nisthastanmanah ||
Food when eaten becomes divided in three ways. Of it that which is the grossest

ingredient, that turns into feces. That which is the medium constituent becomes flesh.
That which is the subtlest becomes mind.

(Chandogyopanisat, ch: 6.5 V:1)
ST JiarerT e arat a: Tafe) agea=s
¥t a FeHEdgRd ArsTg: @ s )

Apah pitastredha vidhiyante tasari yah sthavistho dhatustanmiitrari

bhavati yo madhyamastallohitarir yo nisthah sa pranah ||

Water when drunk becomes divided in three ways. Of it, that which is the grossest
ingedient, that turns into urine. That which is the medium constituent, that becomes
blood. That which is the subtlest becomes vital force.

(Chandogyopanisat, ch: 6.5 V:2)
eSS frdiad aeg 9 TR ey
At A Heaw: | He ATSTg: v &g
Tejo'sitari1 tredha vidhiyate tasya yah sthavistho dhatustadasthi
bhavati yo madhyamah sa majja yo nisthah sa vak ||
Fire when eaten becomes divided in three ways. Of it, that which is the grossest

ingedient, that becomes bone..That which is the medium constituent, that becomes

merrow. That which is the subtlest that becomes (the organ of) speech.

(Chandogyopanisat, ch: 6.5 V:3)

AT | ;S : TSRS 3
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Annamayahi somya manah apomayah pranastejomayivagiti bhitya
eva ma bhagavanvijiiapayatviti tatha somyeti hovaca ||
‘O good looking one, mind is surely made of food, vital force is made of water, and

speech is made of fire.’

(Chandogyopanisat, ch: 6.5 V:4)
Though Prana is known to be made out of water, but it also comes into the body via
breath. The practice of proper breathing or pranayama increase Prana into our system

literally makes us feel more alive and it invigorates and powers Pranamaya kosa.

-

JEGNUIHRMISA, - Brhadaranyakopanisat

ooy N
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Sa tredha’ tmanarin vyakuruta’'dityari trtiyam vayum trtiyagii sa esa pranastredha
vihitastasya praci diksiro 'sau casau cermavathasya pratici dikpucchamasau casau ca
sakthyaudaksina codici ca parsvedyauh prstham antariksamudaram iyamurah sa eso’psu

pratisthito yatra kva caititadeva pratitisthatyevarin vidvan ||

He divided Himself into three: the sun one—third and the air one—third. Thus Prana is

divided into three. His head is the east and His arms are that (the north—east) and that
(the south—east). His hinder part is the west and His two hip—bones are that (the

north—west) and that (the south—west). His sides are the south and the north, His back

is heaven, His belly is the intermediate region and His chest is the earth. Thus He stands

firm on water. He who knows this stands firm wherever he goes.

(Brhadaranyakopanisat, ch: 1.1 V: 3)
(Smratis)
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FEETS: - Yogavasisthah

Flow of Prana become calm within
SIACE &1 - Astadasah Sargah
gfol Forel T el SRedfegdfead: |
SR T FHHUT ST |
Iti cittarin samadhaya tasthau aspanditendriyah|

antareva Sasamasya kramena pranasantatih| |

Concentrating the mind thus, he remained without making his senses throb (or move).
Gradually, the flow of his Prana (or vital air) just became calm (or was extinguished)
within.

(Yogavasisthah, Ch: XVIII V: 9)
]%ii[: 35|'-l'f:
Virisah Sargah
Contemplation on Prana is the cause to a long life here
SATCAT=dT AET2Ee] HaEHeaaistd |
Helg FEIHR GaARTIIATAT |
FNUT STITEIE SOTedT ST I
Atmacinta mahasrestha sarvasankalpavarjital |
sarvaduhkhaksayakari sarvasaubhagyavardhini|
karanari1 jivitasyeha pranacinta samasrital |
The contemplation of the self, destitute of all ideation, is the most excellent (means) that

causes the destruction of all sorrows and increases all blessedness. The contemplation of

Prana (or bio-energy) when practiced, is the cause of (a long) life here.

(Yogavasisthah, Ch: XXI, V: 43-44)

The cause of long life
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T~ TGS AT |

Recakah puirakascaiva kumbhakasca tridha sthitah| |

bahyascabhyantarasceti tattalaksanalaksitah|

The exhalation,, the inhalation and the retention exist as the three parts (of control of

Prana). They are characterised by the attributes, external and internal.
(Yogavasisthah, Ch: XXI, V: 53)
ﬁlﬁﬁﬁﬂﬂm- Cirajivitakaranam (teh cause of long life)

. o ha¥ . o
HeqY ICH AR dld GREXT HA: I
r\‘Q. o XN b o NN

fae: FRIARRT T T IS |

Avyagram asmin vyapare brahmari pariharan manah! |

dinaih katipayaireva param apnoti kevalam|

Steady in this practice, avoiding external contacts, the mind attains to the Supreme (state)
absolutely, merely in a matter of days.
(Yogavasisthah, Ch: XXI, V: 54)
awT & Fiasnted: 7E STORHTRET |
Esa hi cittavisraantih maya pranasamadhinal |
kramenanena samprapta svayam atmani nirmale|
By this method of bringing together (or accomplishment) of the vital airs, this repose of

mind in the stainless self was indeed obtained by me spontaneously.
(Yogavasisthah, Ch: XXI, V: 55)

Vital air productive of superhuman power
qeT a1 & Parfiacavirisah Sargah
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BIICEEE RIS IER IR EIE T
Cudalayah kathayar ca prasangapatitam imam| |
pranadipavanabhyasakriyam siddhiphalarin Srunul
Hear this teaching about the practice of (controlling) Prana and other vital airs productive
of superhuman powers (or faculties), whih has occured in the topic of Choodaalaa’s
story.
(Yogavasisthah, Ch: XXV, V: 23)

Bio-energy abides in all living beings

[ NI aN

HIG AHET GHTSET |

haWaN o
AT AUSSTHN FdqT TE&qu |
[N o haN o o
QI YLHT [ATeh: GIHAC 18I
Kitadisvapi sarvesu marmasthanarm samasrital |

bhogivat mandalakara sarvada spandariipinil

pavani parama saktih pavamanena tisthatil |

In all beings, even in worms and the like, resorting to the vital part of the body there
abides, along with the vital air (or bio-energy), a pure (or purifying) power, coiled in
form like a snake and always vibratory in nature.
(Yogavasisthah, Ch: XXV, V: 27-28)

Kundalini

o ~ ~ =~
|ISA: FUSS UIhl ATSAT FEARIRNT: |

. " a\y
T FHET: g O TOTHAT S5 )

g QA
HUMATAEI &Y dcdTd T E‘o_cf ASAcIHT |

Sa’tah kundalini prokta nadayo hradayakosagah!|
asyam samastah sambaddhah saiva pranamayi smratal |

pranapanasvaripatatvat adha iirdhvam vrajatyasau
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Therefore, this power (or energy) is called Kundalinee (or the coiled one). All the

Naadee-s (or channels of bio-energy) in (or going to) the receptacle of the heart are
connected with this. That alone is considered as consisting of Prana (or bio-energy). On
account of tis inherent nature being Prana and Apaana, it moves up and down (in the
body).

(Yogavasisthah, Ch: XXV, V: 29)
STferETE - Aadhivyadhayah (disease of the mind and body)

qed: HT6dl &5 ST STeal: = S |

N T N [y .
dgg:d [Ag: A AT araa™= |

Yadhantah maruto riiddhah vyadhih jantoh na jayatel |
dehaduhkhari viduh vyadhim adhyakhyam vasanamaym|

If the vital air is bound (or rrestrained) within, physical ailment is not produced in a
living being. The distress of the body is known as (physical) disease. Mental affliction
consists of mental impressions (or knowledge drived from memory agitating the human
psyche).
(Yogavasisthah, Ch: XXV, V: 30)

~ ~c ~ T

~ ° ~
GER[AAIE NI A IIQMN: |

&fiuTeaTd aITS'\IEI‘TJ\'JIQIcEIIEI et Irilﬂ.aa\\l I
oY fereat ard S 38 SEdd |
Durannabhyavaharena durdesakramanena cal |
duskalavyavaharena durjandsangadosatah|
kstnatvat va'tiparnatvat nadinam randhrasantataul |

prane vidhuratam yate vyadhih dehe pravartate!

Disease occurs in the body when Prana (bio-energy) reaches deprivation in the series of

the cavities of the Naadee-s (or channels of bio-energy such as nerves, arteries and veins),
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due to the eating of bad food, the occupation of bad places, the conduct of affairs in
unsuitable time, the evil of association with bad people and by the dimminution or

overfilling (of the system with the necessities of life).

(Yogavasisthah, Ch: XXV, V: 31-32)
ol fergRa 2 eind Suarfa & |
HENTd @ Sceisd dafed TuEEE: ||
Citte vidhurite dehah saniksobham upayati hil

sanksobhat samyam utsrajya dahanti pranavayavah| |

When the mind is agitated, the body indeed goes to the state of agitation. On account of

agitation, the vital airs (or current of bio-energy) flow, giving up evenness.

(Yogavasisthah, Ch: XXV, V: 35)

IFAH & 0T Area qrfed fereRefar |
ﬁcc. ﬂc(_. r\ﬂbc‘\ E|'[||
AN . o <
SINRE T ATSHUTEaa4Td |
Asame vahati prane nadayo yanti visaristhitim|

kujirnatvam ajirnatvam atijirnatvameva val |

dosayaiva prayatyannarii nadipranaviparyayat |

When the (currents of) bio-energy flow unevenly, (their) channels (or Naadee-s) attain to
an improper condition. Because of the perverseness of the bio-energy currents in their
channels, the food (which is eaten) goes forth only towards (causing) harm by bad
digestion, indigestion or even over-digestion.

(Yogavasisthah, Ch: XXV, V: 36)

How to regulate vital air?

Heagggdl dewcdd FHUT TUEEA: )
SEfed QTSAT =T o feraate |
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Satvasuddhya vahantyete kramena pranavayavah| |

jarayanti tatha nnani vyadhih tena vinasyatil

By the purity of mind these vital airs flow in regular course; so also, the foods are

digested. Because of that, physical eilments parishes.
(Yogavasisthah, Ch: XXV, V: 40)

Sastras
EIEI_CT-HR - Vedanta-Sara

AN A N

QAT OIS I TeONE S : |F=afl i |

Etesam pranadisvantarbhavatpranadayah paficaiveti kecit| |
Some say that on account of their being included in Prana etc., the vital forces are
really five in numbers.

(Vedanta-sara, 86)

TG OIS HEAET: |

Vayavah pranapanavyanodanasamanah| |
The five vital forces are the prana, apana, vyana, udana and samana.

(Vedanta-sara, 77)

~ ~ NN N AN ~
A= HTRRMGITACTRIAT HISAH Sdq= ||

Etatpranadipaficakamakasadigatarajomsebhyo militebhya utapadhyel |
These five vital forces, viz., Prana etc. are produced from the combination of the
active (Rajas) particles of other etc.

(Vedanta-sara, 87)
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Idarir pranadipafickani karmedriyaih sahitarii satpranamayakoso bhavatil asya

kriyatmakatvena rajommsakayetvam!| |
These five vital forces such as Prana etc., together with organs of action, constitute
the vital sheath (Pranamaya kosa). Its active nature shows that it is the product of the
particles of Rajas.

(Vedanta-sara, 88)
‘Eﬂ'iﬁ - Paficadasi

As the three Gunas Sattva, Rajas and Tamas are inseperable, even the Tamas-ridden
Root-cause has inherent in its all the three Gunas. The elements createdout of this
Root-cause must also have in them all these three Gunas.

From the same Sattva aspects but collectively taken up arises the inner instrument
which is called Mind when it is cogitating and the intellect when it determines. It
is because of this collective nature, it is able to record all the sensations had
severally through the varying senses.

Similarly, from Rajas aspects of the Five Elements considered individually arise

the faculties of action. From the same collectively arises Prana and life principles.

Prana the product of Rajas aspects collectively considered is five-fold according

to the variations in its functions.

ANy o\ o N

J: G4 @fed: gmeaE g
IO SYM: FHMAEHEM! 3 d GA:

Taih sarvaih sahitaih vrttimedat sa paficdhal
prano panah samanascodanavyanau c te punahl |

(Paficadasi, Ch: 1, V: 22)
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“From all of them together is born Prana. Due to the difference in functioning, it is five-
fold. They are prana, apana, samana, udana and vyana”
The five factors herebefore as described, namely the five faculties of sensation, the
five facultiess of action, the five aspects of Prana, the mind and the intellect, in all,

seventeen in number, make up the subtle body also called Linga Sarira.

JreH e auTTS = : Al o |

IR |EGRI: G5H afgeTg=ad |
Buddhikarmendriyapranapafickaih manasa dhiyal
Sariram saptadasabhih sitksmari tallingamucyatel |

The subtle body is made up of the 17 factors, namely the five senses of perception, the
five faculties of action, the five Pranas, the mind and the intellect. It is also called Linga.

(Paficadasi, Ch: 1, V: 23)

Tantras

ESARTIE TR - Hathayogapradipika

T a1d 9 fad fere fere s
TR EAIcTHTS dal a1 PR
Cale vatam calari cittari niscale niscalam bhavet|

yog1 sthanutvamapnoti tato vayurit nirodhayet| |
Respiration being disturbed, the mind becomes disturbed. By restraining respiration, the

Yogi gets steadiness of mind. Hence one should restrain one’s breath.

(Hathayogapradipika, Ch: 2, V: 2)
e = éﬁ ﬁ ~ \

IO qEg fshfededal a1 fFRead N

Yavadvayuh sthito dehe tavajjivanamucyate |
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maranar tasya niskrantistato vayum 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.

(Hathayogapradipika, Ch: 2, V: 3)
AATESN ATy A6 i FERT: |
Fef TGN : FE-fAfg: Fe Tl

Malakulasu nadisu maruto naiva madhyagah |

katharir syadunmanibhavah karya-siddhih katharin bhavet ||
The breath does not pass through the middle channel (Susumna), owing to the impurities

of the Nadis. How can then success be attained, and how can there be the unmani
avastha.

(Hathayogapradipika, Ch: 2, V: 4)
YEH(T 7T T AT AT |
qed ST AT uT-HETEn & |
Suddhameti yada sarvari nadi-cakrarit malakulam |

tadaiva jayate yogi prana-sangrahane ksamah |1
When the whole system of the Nadis which is full of impurities, is cleaned, then the Yogi

becomes able to control the Prana.
(Hathayogapradipika, Ch: 2, V: 5)

71 g E-gs: T ET- awed: |

~ AN o N N
R HIAT SlledCdql AT [[i=dH

Yada tu nadi-Suddhih syattatha cihnani bahyatah |
kayasya krsata kantistada jayate niscitam ||
When the Nadis become free from impurities, and there appear the outward signs of

success, such as lean body and glowing color, then one should feel certain of success.

(Hathayogapradipika, Ch: 2, V: 19)
TS N TS Fo 19 |
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AIGMHATRINETA ST AT -ATIAT
Yathestam dharanarii vayoranalasya pradipanam |
nadabhivyaktirarogyari jayate nadi-Sodhanat ||
By removing the impurities, the air can be restrained, according to one's wish and the

appetite is increased, the divine sound is awakened, and the body becomes healthy.

(Hathayogapradipika, Ch: 2, V: 20)

©RUS @fRedl - Gheranda Sarithita

Basic rules of Pranayama
NATA: GO SOTETEET S|
N N N N
&Y GTYAHTEATT qddedl HI=T: 1l

Athatah sampravaksyami pranayamasya sadvidhim |

yasya sadhanamatrena devatulyo bhavennarah! |

Now I shall expound the correct rules of Pranayama. By its practice alone a man
becomes God-like.

(Gheranda Sarhita, Ch: IV, V: 1)
T T T 1 FHARER F9Tw |
AR qa: geresmuTEE = ard

adau sthanam tatha kalarh mitaharam tathaparam!|
nadisuddhim tatah pascatpranayamar ca sadhayet| |
First of all (one should look to) these things — Suitable place and time, wholesome food in
moderation and purification of the Nadies and after that begins the practice of

Pranayama.

(Gheranda Sarmhita, Ch: IV, V: 2)

TNAES! - Hatharatnaovali
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Hel: YUTHHATNTENT 9 HAHIR: 1R I

Makarena manah proktari trakarah prana ucyatel
manah pranasamayogadhogo vai mantrasafijiiakah!| 11911

The letter ‘Ma’ is for Manas (mind) and thte letter “Tra’ is said to be for Prana. By
connecting Manas and Prana the yoga is called Mantra yoga.
(Hatharatnavali, Ch:1, V: 19)

ST YA - Atha Pranayamah
UG 52 T aRM RafarE: |
TEYCBHRIT TOTETHTEAERTET 119¢ |

Athasane dradhe yog1 vast hitamitasanah|
gurupadistamargena pranayamansasamabhyaset | 1781 |

After becoming well versed in Asana, the yogi with his senses under control and eating
moderate agreeable food should practice pranayama as advised by Guru.
(Hatharatnavali, Ch:3, V: 78)

TS A TS T9 [0S TSI 1R |
Cale vate calar sarva niscale hathabandhanam|1791 |

When Vata (air) is not steady, everything is not steady. When vata becomes steady, then
only mastery on Hatha is acquired.

(Hatharatnavali, Ch:3, V: 79)
. o haN a% :fﬁr\ haN |
U g fesshied dal a1 PR e 0

Yavadvayuh sthito dehe tavajjivitamucyatel
maranari tasya niskrante tato vayurit nirodhayet 1811

There is life so long as Vayu is working in the body. Vayu ceasing to work means death.
Therfore, respiration should be regulated (so as to minimize respiratory activity).
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(Hatharatnavali, Ch:3, V: 81)

SRliEalsfy Bigan: qeanaEdeTq: |

AR T TARTHd 11¢3 I
Brahmodayo 'pi tridasah pavanabhyasatatparah|
abhuivannntakabhayattasmatpavanamabhyaset | 1831

Even Brahmadeva and the other Gods devoted themselves to the practice of pranayama
as they geared death. Hence one should practice pranayama.
(Hatharatnavali, Ch:3, V: 83)

o N [ oI haN
g dT dgUsl dT TIEARAHIEA |

TSR : TR TTOTRTHTEGE 1<% |

Siddhe va baddhapadme va svastikevabhavasanel
rjiukayah samasinah pranayamansamabhyaset| 1841 |

Pranayama should be practice in Siddhasana, Baddha-pamasana or Swastikasana, sitting
on level ground with the body erect.
(Hatharatnavali, Ch:3, V: 84)

STETHA Gebel GEOTTERT Helel |
AIHIEIR FIWTETE: [1RR

Pranayamena yuktena sarvarogaksayo bhavet |
ayuktabhyasayogena sarvarogasamubhdavah! 19211

By proper practice of pranayama, all diseases are annihilated. Improper practice of

pranayama (on the other hand) gives rise to all sorts of diseases.

(Hatharatnavali, Ch:3, V: 92)

% % o IF IF 7 [
T I = T O Feragara s |
Yuktarin yuktari tyajedvayurit yuktari yuktarii ca pirayet|
yuktarir yuktan ca badhniyat evari siddhimavapnuyat! 19411
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One should exhale, retain and inhale in a regulated manner and should in this way attain
success in pranayama.

(Hatharatnavali, Ch:3, V: 94)
(Smratis)

GG || - Srimadbhagavadgita ||

A Jafd 07 FO ST TUT |
OTTATR Tl Sgedl HAUTEHYET: 1
Apane juhvati pranarit prane panan tathapare |
pranapanagati ruddhoa pranayamaparayanah ||
Some are engaged in controlling the breathing process by breathing in (Prana), then

stopping the breath for a while (called in-Kumbhak) before breathing out (Apana) and
then stopping the breath after breathing out (called out-Kumbhak) using yogic breathing

techniques.
(Stimadbhagavadgita, Ch: 4 V: 29)
How all five Prana and five sub Prana merge into chief Prana?
The five sub-Prana and the other Prana are merged in the chief Prana by the practice
of Pranayama. When the Prana is controlled, the mind is also stops its wanderings and
becomes steady; the senses are also thinned out and merge in to Prana. It is through

vibration of Prana that the activities of mind and the senses are kept up. If the Prana is

controlled, the mind, the intellect and the senses cease to function.

haN o

QIAASAR AT - Pataiijalayogasiitrani

N_Ce N

ARFETT IR T eeae : STOTEM: ||

Tasminsati Svasaprasvasayorgativicchedah pranayamah ||
Restraining the natural course or rhythm of inhalation and exhalation in a resolute

position after completely overcoming the shakiness of body and withholding the motion
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of breaths with a special skill for acquiring a capability of expanding the dimensions of

Prana that is manifested through their medium to reach beyond the realm of body, this
proficiency is termed as Pranayam.
(Patafjalayogasttrani, Ch: 2, V: 49)
"Pranayama is control of Breath”. "Prana™ is Breath or vital energy in the body. On
subtle levels Prana represents the Pranic energy responsible for life or life force, and
"ayama" means control. So Pranayama is "Control of Breath”. One can control the
rhythms of Pranic energy with Pranayama and achieve healthy body and mind.

Patanjali in his text of Yoga Sutras mentioned Pranayama as means of attaining higher

states of awareness; he mentions the holding of breath as important practice of reaching
Samadhi.

TS TRUT TRANASET TG 9|
o\ o N . haN o N
AT ST AT 1%E |

Yathestani dharanarii vayoranalasya pradipanam |
nadabhivyaktirarogyam jayate nadisodhanat|1961 |

By purifying the Nadis one is able to retain breath with ease; the gastric fire is increased
and experience of (internally aroused) sound and good health are secured.

(Hatharatnavali, Ch:3, V: 96)

o REa=w= - Atra Sivavacanam (Here Shiva also says)

ST G AW @Sy fawy) TR |

o N N N =
HATHAT AR TEAER A FRALNRCE |
Pranayama paro yogi so’pi bisnu mahesvarah|
sarvadevamayo yog1 tasyavajfiam na karayet|198| |

One who has mastered pranayama is like Vishnu and Maheshvara. That yogi is like all
the Gods. Therefore, he should never be destroyed.
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(Hatharatnavali, Ch:3, V: 98)

2.9 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, Smratis such as Srimadbhagavadgita, Yogavasisthah and
Patafijalayogasatrani, Sastras such as Vedanta-sara, Pafictkaranam and
Paficadasi, and Tantras, Hathayogapradipika, Gheranda sarithita and
Hatharatnavali have been referred and presented with descriptions of Prana and

Pranayama kosa. The next step was to test the presence of Prana and its dynamism

in living and non-living things by conducting an experiment known as phantom leaf

effect.
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2.10 MEASURING PRANA

1. LITERATURE SURVEY (KIRLIAN PHOTOGRAPHY)
Kirlian photography is named after a Russian technician Semyon Kirlian who
noticed the florescence of his own fingers, when he was repairing high frequency
equipment in a hospital in 1939. Kirlian photography is a photographic techniques
used to capture the occurrence of electrical coronal discharge (Korotkov, 2002b).
In other words, if an object is exposed to a photographic plate which is connected
to a high-voltage source, it produces a discharge producing an image on the
photographic plate (Hubacher, 2015). Photographing this information is known as
Kirlian photography. This technique has evolved with various hames over period
of time, as "electrography", "electrophotography", “corona discharge photography"
(CDP), "bio-electrography", "gas discharge visualization (GDV)",
"electrophotonic imaging (EPI)", and, in Russian literature, "Kirlianography"

(Boyers, 1973; Korotkov, 2002b).

2. PHANTOM LEAF EFFECT

The phantom leaf effect as appeared through Kirlian photography may help us to
better understand the existence of subtle energies known as Chi/Prana.

The phantom leaf effect is well known as the photographic recordings of a leaf as
a whole and after cutting away a large portion of the leaf, using corona discharge
imaging or Kirlian photography (Hubacher, 2015). The resultant image of the cut
leaf meticulously resembles the original intact leaf including the amputated section.

This phenomenon takes place when the leaf is put on a high-voltage electric plate.
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Then ionization of the air molecules surrounding the object takes place, emitting
light which is recorded directly onto light sensitive film. These photographs appear
in such details that spine, veins and skin of the absent portion are readily apparent
(Pace & Drumm, 1992). The phantom photography was initiated in the beginning
of 1970s. It was originally described by Adamenko, and by Ostrander and
Schroeder in 1970 (Hubacher, 2015) and reported by Tiller in 1973. Following
these, there have been many research experiments on phantom leaf effect and
published in various journals.

But more sophisticated findings have come from a recent study on the phantom leaf
effect (a replication), conducted by John Hubacher on 137 leaves from various
plants. The findings showed that ninety six phantom leaf specimens were
successfully obtained; 41 specimens did not yield the phantom leaf effect. The
study concluded that the phantom structure possibly evidence of the biological field
can persist in the area of an amputated leaf section, and corona discharge can occur

from this invisible structure (Hubacher, 2015).

. CRITICAL ANALYSIS

Phantom Leaf Effect has been claimed and disclaimed as well by many over the
decades. It has been claimed that using Kirlian photography, researchers and
scientist could registered such a phenomenon called Phantom Leaf effect (Pace &
Drumm, 1992). Whereas, disclaimed that the phantom leaf effect as projected by
the picture is of the moisture. This moisture is left out on the glass plate after

registering whole leaf. This hypothesis have been retested by Dr. Bill Joines,
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electrical engineering professor at Duke University, USA. He said that he and his
fellow experimenters were able to replicate the phantom leaf effect with Kirlian
photography. However, to check whether that image showing phantom leaf effect
was true or just the result of moisture, they then did the experiment again, carefully
wiping away any moisture that the original whole leaf would have left on the plate.
With the moisture wiped away, the phantom leaf effect did not occur. Because of

this experiment, Joines does not believe in the occurrence of phantom leaf effect.

Available literature is an evidence showing that phantom leaf is a result of the
moisture. This, thus need to be investigated. Keeping this in mind we aimed at to
investigate whether this PL effect is of moisture effect or real PL effect using
Electro Photonic technique (EPI) which is an advance version of Kirlian

photography.

. AIM

A) To find out whether phantom leaf effect is moisture effect,

B) To test the subtle energy dynamics in live leaves,

C) To investigate whether the living leaves, dead dry leaves and dead wet leaves

display effects of Prana.

. OBJECTIVES

To investigate

» Whether phantom leaf effect occurs from moisture or from some subtle energy,
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» Whether living leaves have different electro photonic emission compared to
dead dry leaves,
» Whether living leaves have different emission compared to wet dead leaves,
» Whether live leaves have reduced electro photonic emission with respect to
time,
» To track the electro photonic emission spectrum with respect to different time
intervals in intact, 25% and 75% cut leaves.
NULL HYPOTHESIS — (Ho)
1. Ho = the phantom leaf effect is an outcome of moisture,
2. Ho = the living leaves have no different electro photonic emission compared to
dead dry leaves,
3. Ho = the living leaves have no different emission compared to dead wet leaves,
4. Ho = the live leaves do not have reduced electro photonic emission with respect
to time,
5. Ho = the electro photonic emission spectrum does not vary with respect to time
different intervals in intact, 25% and 75% cut leaves.

MATERIAL AND METHODS

MATERIALS

The study was conducted using Electrophotonic Imaging technique (EPI) which is
basically based on coronal electrical discharge surrounding an object when exposed
to a high electrical field (Lee et al., 2005). This utilizes high voltage of 10 kV at a

frequency of 1024 Hz and low current that is in micro Amperes (Ciesielska et al.,
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2010). In particular, when any object is placed on a dielectric glass plate of the EPI,
high electrical field is generated and this causes collision of electrons from the
objects with the surrounding air molecules. These wrenched out electrons induce
ionization of the air molecules and produce a glow around the object. Further, this
phenomenon can be photographed and video graphed as well by a charged coupled

device (CCD) camera placed beneath the glass plate (Hacker et al., 2005).

PLANT LEAF

To carry out the experiment, healthy live leaves in a flower pot and dry dead leaves
were chosen. We used four different species of plants for the experiment.
Experiment was conducted in a research lab to which flowerpots and dry dead

leaves were brought.

DESIGN

1. Whole leaf versus cut leaf videos

2. Live leaf versus dead leaf and dead wet leaf videos

1. Whole leaf versus cut leaf videos —

A whole leaf (still attached to the plant) was tested with the time intervals of O

minute, 1 minute, 2 minutes, 3 minutes, 5 minutes and 10 minutes.

Then 25% of the leaf was cut off the earlier leaf and the experiment was repeated

as above,

Furthermore, 75% of the leaf was cut off and the experiment was repeated as above.
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(This experiment was repeated 3 times).

2. Dead leaf versus live leaf videos — In this study, first live leaf was tested with
the following time intervals of O minute, 1 minute, 2 minutes, 3 minutes, 5 minutes

and 10 minutes.

Then a dead dry leaf from the same plant was tested with the same time intervals.

Furthermore, dead leaf was put in water for about 5 minutes to wet it and then this

wetted leaf was tested following the same time interval as mentioned above.

(The entire experiment was repeated 3 times).

Placement of leaves for photography

A live leaf attached with its plant was placed on the dielectric plate of EPI. Dorsal
side of the leaf was touching to the glass plate and then covered by an insulator put
on top of the leaf. An electrode for grounding was attached to the stem of the leaf.
Further, electric plate and leaf were covered properly from top to avoid any external
light to enter inside. Then the EPI was activated to supply a short electric pulse to

the glass plate and photographed by CCD camera.

OBSERVATIONS

Experiment -1: Whole leaf and cut leaves (with and without moisture))
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Figures 2, 3 and 4: First the whole leaf was video graphed for 5 seconds
continuously, the leaf exhibited complete picture. Then the same leaf was cut about
50% and pulled back a little to keep some moisture of the cut leaf on the glass plate.
This moisture hence could be seen through videography as demonstrated in Figure-
3. This is what has been misunderstood as a phantom leaf effect earlier. Further,
the moisture was wiped away and it was video graphed again then the leaf did not

demonstrate emission in the absent leaf portion (Figure-4).
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Experiment 1.1 (Whole leaf versus cut leaf videos)

1. The first observation was seen in the form of decreasing photonic emission at
various time intervals of ‘0 minute’, ‘1 minute’, ‘2 minutes’, ‘3 minutes’, ‘5
minutes’ and ‘10 minutes’ in all experiments of whole intact leaf, 25% cut leaf and

75% cut leaf as well. The results were reproduced three times.
Experiment 2 (Live leaf versus dead leaf and dead wet leaf videos)

1. The observation for whole live leaf was similar as in experiment 1. The dead leaf
measurements did not show electro photonic emission. However, the electro

photonic emission from dead wet leaf showed constant emission in 6 measurements
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on a set of ‘0 minute’, ‘1 minute’, ‘2 minutes’, ‘3 minutes’, ‘5 minutes’ and ‘10

minutes’ intervals.
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Figure -7, 25% cut live leaf with time intervals of ‘0 minute’, ‘1 minute’, ‘2 minutes’, ‘3 minutes’, ‘5 minutes’ and ‘10 minutes’
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Figure -10, Dry dead leaf with time intervals of ‘0 minute’, ‘1 minute’, ‘2 minutes’, ‘3 minutes’, ‘5 minutes’ and ‘10 minutes’
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10. DISCUSSION

First experiment to test the phantom leaf effect showed moisture effect when
induced moisture was video graphed, whereas when moisture was wiped away, the
absent portion of the leaf — both 25% cut and 75% cut area — did not show any

emission.

In other experiment, there was a decreasing trend of electro photonic (EP) emission
on various time intervals of ‘0 minute’, ‘1 minute’, ‘2 minutes’, ‘3 minutes’, ‘5
minutes’ and ‘10 minutes’ from live leaves of three sets, whole intact leaves, 25%
cut leaves and 75% cut leaves. The dead dry leaf measurements did not show EP
emission at these time intervals; whereas, this EP Emission from wet dead leaves
was found constant in all 6 repeated measurements. These experiments were

reproduced three times, and showed repeatable outcomes.

In an earlier study, Dr. Joines found that PLE occurs from the moisture (Jennifer,
2015). The observations in the present study are also similar to the previous study.
Kirlian photography works on all objects due to the availability of electrons and
water conductivity. Water, being a good conductor of electricity, gives rise to
electrons which in their turn, creates the Kirlian aura. When first placing the intact
leaf on the photographic film and then remove a part of it, it is the water residue
that was left on the film which still conducts electricity and emit a corona discharge.
If a leaf is cut initially and then placed on the glass plate, the PLE disappears due

to non-availability of water molecules from the leaf in the cut area.
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However, another study has demonstrated PLE, but this experiment was conducted
using another method and not using the principle of Kirlian photography
(Hubacher, 2015). In this study, the bottom electrode plate, consisting of a Plexiglas
cover over copper, was not cleaned between pictures. Therefore, we suspect that in
this study also, the PLE would have occurred from moisture artefact (possible
confounder as have been noticed earlier and in the present study also) left on the

electrode plate.

In the present study, we intended to investigate whether PLE is a moisture effect.
And results showed when electrode plate is not cleaned after previous reading, the
moisture emission was seen clearly, whereas when glass plate is wiped carefully,

then PLE disappeared.

The other experiments in the present study looking at the time variability effect on
the light emission in living, dry dead and wet dead leaves showed the importance
of dynamic video images by EPI technique. In both live leaves and a wet dead
leaves, the electrons were pulled out, and not in dry dead leaves. The difference
between live system and a wet but dead system (leaf in this example) is the dynamic
response of electrons. In a living system, there is a high EP emission at first reading
and then decreasing trend of electrons availability with respect to time. Considering
the above aspect, what is observe is a time dependent variation of EPI glow
intensity in both cases. In the wet dead leaf however, the discharge and the image

obtained has low and very steady emission, indicating absence of the dynamism
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seen in a living leaf. However, this emission phenomenon was completely absent

in dry dead leaf.

It is to be noted that as per the theory of Ayurveda, Prana is the subtlest part of
water that we consume. Thus the importance of water in sustaining life processes.
It is too early to say if the oxygen in water is involved in this process; it is possible
that there is a strong possibility of this dependence. Thus, it is difficult to separate
the effects of Prana from that of water. If we wipe water off the leaf and the glass
plate, it is likely we lose the availability of Prana also. Thus water itself is a
confounding aspect in these experiments. All that could be said at this time is that
the dynamism seen in the EPI images in live system is an indication of dynamic
nature of life itself. Thus it is difficult to repeat, for example, an acupuncture
measurement for repeatability; even at short intervals of half a minute the life
processes have slightly changed and this gives different outcomes in these subtle

experiments.

Though EPI seems unable to distinguish between water and Prana, it is designed
on the principles of acupuncture; hence, its use in clinical evaluation of acupuncture
activity — read activity of chi — is well accepted. This brings up another question:
the equivalence of Prana and Chi. Though most writers equate them as one and the
same, it is thought by this author that they could be different. For example, we know
now that chi has special channels known as Bonghan system (Soh, 2009), known
after the discoverer of the channels through careful study of meridians. Prana

seems to course through Nadis, again very subtle channels running throughout the
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body. These channels are still to be observed physiologically; only time will tell if

specially designed instruments could make this possible.
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Figure 11: Demonstrating Nature of Prapa in live and dead leaves
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11. CONCLUSION
The experimental results show that the phantom leaf effect occurs mostly from
moisture. The results also demonstrate that live leaves have a decreasing trend of
electro photonic emission over a time interval whereas, this trend was not observed
in wet dead leaves. Further, the dry dead leaves do not have EP
emission. Moreover, from the experiments on live and dead leaves conducted in
this study, it may be concluded that water content provides EPI images

and Prana could be the basis of subtle energy in the water molecules.
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3.0 REVIEW OF THE SCIENTIFIC LITERATURE

3.1 ABRIEF HISTORY OF BIO-ELECTROGRAPHY
The very first discovery of occurrence of a ‘fluorescence’ or ‘glow’ from living and
non-living objects came in 1777 when Professor Lichtenberg first time observed this
florescence during investigation of electrical charges on an insulator surface that was
covered with powder. Then about a century later, Nicola Tesla in (1880), demonstrated
the same phenomenon from a human body. Later this florescence effect became known
as ‘Lichtenburg figures’. Later on, Nardkevitch-Yodko of Russia in (1892), developed
a method to study human energy state. On other side of the Earth, 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 came then in existence worldwide, when Russian
investigators, Semyon and Valentina Kirlian, also discovered the same phenomenon by
1939. 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.
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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 published work using Kirlianography on biological subject’s

mainly human energy field (Korotkov, 2002b).

3.3 GAS DISCHARGE VISUALIZATION/ELECTRO PHOTONIC IMAGING
TECHNIQUE (GDV/EPI)
About two decades ago in 1995, a Russian Scientist, Professor Konstantin Korotkov
designed an instrument called Gas Discharge Visualization (GDV) which utilizes
electro photonic imaging (EPI) technique. This was the time when analysis of
electrophotonic imaging gained scientific status worldwide. The invention of EPI
technique is on new scientific approach based, as it has digital video methods, modern
electronics and computer system to process the data for analysis, though the base of it
is same Kirlian effect (Korotkov, 2002b, 2011b). Using EPI technique, when any object
(animate or inanimate), is exposed to a high electric filed (frequency of 1024Hz and
voltage of 10 kV for less than a millisecond), then there happens excitation of electrons
at the surface of the object. These excited electrons form ionization by interaction with
surrounding gaseous molecules and results in a glow. And this phenomenon is known
as electrophotonic 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. This provides overall picture of the body (detailed

information has been already mentioned in the introduction part).
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EPI Process

Figure -12: Demonstration of the Electro Photonic Imaging Process
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Figure-13: Demonstration of excitation of electrons and photonic emission using EPI technique
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Figure -14: Demonstration of obtained electron photonic images from all 10 fingers using EPI technique

GDV Diagram
Left side Right side

Coronary vessels Coronary vessels
Mammary glands, Respiratory Mammary glands, Respiratory

Cerebral zone (vessels) system system

Cerebral zone (vessels)

Jawy, Teeth left side
Throat, Larynx, Trachea,

Spleen Spleen Jawy, Teeth right side

Throat, Larynx, Trachea,

Hypothalamus Hypothalamus

Thyroid gland Thyroid gland
Cardiovascular system Hypophysis Cardiovascular system
Transverse colon Epiphysis Transverse colon

Descending colon Thyroid gland Ascending colon

Sigmoid colon Immune system Appendix

Nervous system Blind gut

Liver Urino-genital system Duodenum
Right part of heart Sacrum Sacrum Liver
Left kidney Lumbar zone
Lumbar zone Right kidney
Cervical zone Thorax zone Thorax zone Cervical zone
JS(RMS) A JS(RMS)
.35 (0.24) 2.76 -0.09 (0.53)
Numerical data
onthe diagram is for:
Subject 1 - Capture 1 - GDY-images without fitter
® Left JS Left RMS Right JS Right RMS Activation
1 Subject 1 - Capture 1 - GDV-images without fitter -035 024 -0.08 053 276
2 Subject 1 - Capture 1 - GDV-images with fitter -0.45 020 -057 024 276

& Kirlionics Technologies International

Figure -15: Demonstration of excitation of electrons and photonic emission using EPI technique

69



3.4 RECOMMENDED EPI MEASUREMENT PROCEDURE

To obtain reliable and reproducible data, it is recommended to follow an established

VI.

VII.

guideline (Yakovleva & Korotkov, 2015a).

It is recommended to collect data after 3 h of food intake, without alcohol
(approximately 24 hours of 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.

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.

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

Before the measurements let subjects be in a comfortable and pleasant
surroundings for about 15 minutes.

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

In case of periodical monitoring the subjects, it is necessary that the EPI
readings should be taken by the same expert, at the same place in a constant
optimum temperature.

There should be identical conditions of psychological and physical comfort for

all subjects in a quiet and calm environment.
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VIIIL.

XI.

XII.

XIII.

XIV.

XV.

XVI.

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.

Subjects should place finger pads, one at a time, on the glass at 45° angles with
a gentle but firm touch.

They should remove all metallic ornaments that they do not wear for the entire
24 hours.

Subjects stand on an electrically isolated surface during measurements.

The measurements should be taken first with the filter and then without filter.
Use a new filter for each subject after readings of all 10 fingers.

Before each measurement the optic lens of the EPI device must be wiped clean.
If unusual EPI grams are obtained, it is advised to recapture the respective
fingers to be sure of precise results.

There should be ideal distance of three feet between EPI device and a dedicated
laptop computer while collecting data.

Women in menstruation will affect the EPI results, therefore this factor should

be kept in mind during assessments of females.

3.5 RELIABILITY AND VALIDITY OF EPI

Reproducibility of GDV/EPI data was addressed by Russo et al as early as in (2001)

by quantitative analysis. They could demonstrate that most people who were assessed

showed repeatability of more than 90%. But it was necessary to consider some factors
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such as physiological cycles and also the influence of emotions, alcohol, medications,
and quality of sleep (Yakovleva & Korotkov, 2015a).

The reproducibility of GDV/EPI parameters’ values 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, whereas the average calculated when measurements were taken with
10 min interval was 6.6%. This variability in BA patients was respectively — 8.6%
and 7.7%. This shows the high level of reliability of this technique (Korotkov,

2011c).

3.6 ADVANTAGES OF EPI

VI.

EPI system is so easy to use and all the analysis can be completely computer
based. The system indicates itself if the images being registered are of acceptable
quality,

EPI is non-invasive and safe to use technique,

It is an objective method of quick evaluation of health abnormalities in the human
energy system,

Simplicity and convenience of the method as measurement is performed from
fingers only,

It provides quantitative information on the energy homeostasis level both for the
organism as a whole and for individual functional systems,

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

extra costs.
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3.7 EP1 ANALYSIS IN THE INTEGRATIVE MEDICINE

A. GDV/EPI in clinical areas
GDV/EPI technique has been utilized to screen and study various population
worldwide such as bronchial asthma, hypertension, CVDs, cancer, pregnancy, autism
and diabetes.

1. Bronchial Asthma
Comparisons of three different population, healthy people, patient with stomach and
duodenum ulcer and bronchial asthma patient showed that the area parameter values
of EPI for healthy people are always greater, as compared to that of unhealthy
patients. For the BA group the EPI area is larger in proportion to greater severity
cases, higher degrees of pulmonary obstruction and more pronounced dysfunctions
of the microcirculation in the lungs. On the other hand, Emission coefficients (EC)
parameter showed statistically different between the groups, as well, while fractal
coefficients (FC and FrC) demonstrate less significant difference. 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 (1A) 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 (P=0.01) (Alexandrova et al., 2002).

2. Hypertension
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Another study, investigating the potentials of Electrophotonic - Gas Discharge
Visualization (EPC/GDV) analysis for detecting 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 - Gas Discharge Visualization technique could be included in
population screening (Aleksandrova, Zarubina, Kovelkova, Strychkov, &

Yakovleva, 2011).

3. Cardiovascular Diseases (CVDs)
Another study, which 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), 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 patients' ICD parameters 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).

4. Cancer
Another study, looking at the EPI patterns between cancer patients (both breast and

lung cancers) and healthy people had demonstrated significant statistical differences.
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The study also showed that after treatment, EPI parameters shifted toward the
“healthy” range of EPI. More specifically, the EPI sectors obtained from the tip of
the little fingers’ tip indicated to be the most representative one for the particular
nosologies that correlates with ideas of Chinese meridians representation at the

fingers (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 GDV
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 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
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their pathological duration revealed systematic increases in values in all organs and
organ systems. However, the study indicated that the existing EPI norms 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).

B. Interventional studies using EPI

1. Stress reduction through osteopathy
GDV/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, reduction in stress levels, and improved blood pressure measurements
(Korotkov et al., 2012).

2. Music and EPI/GDV
A study exploring the influence of Indian devotional music on the human energy
measured with EPI in the performers (singers and accompanists) of the music
program and the audience found that EPI parameters area and intensity increased
significantly and no significant decrease of the entropy in the students. However, the
similar trend of the results was obtained in the singers and accompanists, though this

was not significant (Rao, Kushwah, & Srinivasan, 2014).
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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 on the 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. However, integral
entropy [IE] in the right side shifted towards higher values for without filter
condition. However, the IE for both left and right sides with filter increased, but not

significantly (Deo, Ravi, Srinivasan, & Kuldeep, 2015).

3.8 CYCLIC MEDITATION
In a yoga text, Mandukya Karika, there is a statement that suggests that a combination
of both “calming” and “stimulating” measures may help in reaching a state of mental
equilibrium. Such yoga practice, based on calming and stimulation effect, is known as
Cyclic Meditation (CM). In an earlier study, CM was compared with another yoga
practice that has only calming effect known as Shavasana (SH). The results showed a
significant decrease in the amount of oxygen consumed and in breath rate and an
increase in breath volume after both the (2-factor ANOVA, paired t test). However, the
magnitude of change in these 3 measures was greater in CM. The results indicate: (1)
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Oxygen consumption decreased 32.1% after CM compared with 10.1% after SH; (2)
breath rate decreased 18.0% after CM and 15.2% after SH; and (3) breath volume
increased 28.8% after CM and 15.9% after SH. The results found supportive to the
statement that a combination of both “calming” and “stimulating” measures helps in
reaching a state of mental equilibrium more than relaxation alone (Shirley Telles,

Reddy, & Nagendra, 2000).

Later, a study conducted by Patil & Telles (2006) in 50 male volunteers found similar
results showing a decrease in oxygen consumption (19.3%) after the practice of CM
compared to SR (4.8%). These changes also suggested period of physiological
relaxation which was more after CM compared to SR (Sarang & Telles, 2006).
Subramanya & Telles in (2009) conducted a study in 47 male volunteers and found that
the latencies of neural generators corresponding to cortical areas is prolonged following
CM, whereas a similar change occurs at mesencephalic-diencephelic levels following
SR (Subramanya & Telles, 2009c).

Cyclic Meditation (relaxation techniques) improves memory scores and reduces
anxiety immediately after the practice more than just following a supine rest. In 57
male volunteers, a study found a significant improvement in the scores of all sections
of the Wechsler Memory Score (WMS) after both CM and SR; however, the magnitude
of change was more after CM compared to after SR. Similarly, there was a decrease in
state anxiety scores after both CM and SR, but, the magnitude of decrease was more

after CM (Subramanya & Telles, 2009d).
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Another study, investigating possible improvement in memory and selective attention
through Digit Letter Substitution Task (DLST) in school students found that both CM
and SR lead to improvement in memory and selective attention scores. However, there
was more wrong cancellation errors in both the groups (Pradhan & Nagendra, 2009).

The performance in a six-letter cancellation task in 69 male volunteers have been found
improved immediately after CM compared with SR; this requires selective attention,
concentration, visual scanning abilities and a repetitive response. The net scores were
significantly higher in both the groups after the practice, but, the magnitude of change
was more after CM than after SR (24.9% versus 13.6%). Further, the wrong
cancellation score reduced in CM and not after SR. Hence this suggest that CM brings

greater improvement in performance in this task (Sarang & Telles, 2007).

3.9 INTEGRATED YOGA MODULE
Chandwani, Perkins, & Nagendra et al., in (2014), found that I'YM improved quality of
life and physiological changes associated with radio therapy (XRT) beyond the benefits
of simple stretching exercises in women with breast cancer, and these benefits appear
to have long-term durability (Chandwani et al., 2014). Yoga practices have been found
reducing anxiety, depression and pregnancy related uncomfortable experiences in
normal pregnancy (Satyapriya, Nagarathna, Padmalatha, & Nagendra, 2013). Another
study through a seven days of intensive residential Yoga Program in chronic low back
pain patient reduced pain, anxiety, depression, and improves spinal mobility more
effectively than physiotherapy exercises (Tekur, Nagarathna, Chametcha, Hankey &

Nagendra, 2012). Another study, in 250 participants with osteoarthritis (OA) of knees,
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found that yoga therapy is better than physiotherapy exercises as an adjunct to
transcutaneous electrical stimulation and ultrasound treatment in reducing pain,
morning stiffness, state and trait anxiety, blood pressure and pulse rate in patients with
OA (Ebnezar, Nagarathna, Yogitha, & Nagendra, 2012). The study compared two
groups of yoga practitioners - 33 Novice and 20 experienced - found that Yoga lifestyle
practice can increase and balance acumeridian energies; long-term practice decreases
group SD's. Suggestions as to why yoga improves health were made; one, it increases
Prana levels; and the second is that it improves physiological regulation which is
thought to be a key factor for health (Sharma, Hankey, Nagilla, Meenakshy, &

Nagendra, 2014).
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TABLE 3: SUMMARY OF SCIENTIFIC LITERATURE REVIEW

Author and
year of

Publication

Sample size (n)

Design

Variables studied

Findings

STUDIES USING GDV/EPI IN VARIOUS CLINICAL CASES

Alexandrova et

al. (2004)

247 bronchial

asthma

56 healthy people

Cross sectional

study

GDI background area,
normalized area, integral
area coefficient, emission
coefficient, form
coefficient, fractality

coefficient

Patterns of GDV-grams of fingers
from patients with bronchial asthma
correlate with known main
pathogenic identifiers, giving
evidence of the clinical usefulness
and informativeness of
bioelectrography and its
complementary role in clinical

medicine.
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Aleksandrova et

al. (2011)

603 patients

Cross sectional

study

image area, normalized
area, intensity, spectrum
width, brightness and

fractality

Reliable differences between the
control group (healthy patients) and
groups with various degrees and
stages of AH were calculated with

sufficiently high accuracy.

Ciesielska et al.

(2010)

126 subjects

96 patients with
coronary heart

disease

30 healthy persons.

Cross sectional

study

corona discharges of

fingertips of both hands,

frame of mind, age,
gender, heart rate, blood
pressure, serum potassium

concentration

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 patients' ICD parameters in the

study group.

82




Gagua et al. 109 Lung cancer, | Blind study Area, Entropy, Fractality, | Statistically significant difference
(2004) design Form Coefficient and between GDV parameters of
140 Breast cancer,
Brightness oncology patients and non-oncology
44 practically groups was found for all studied
healthy cases. After treatment statistical trend
54 different non- of GDV parameters towards healthy
oncological population parameters was revealed.
conditions
Kostyuk, 6 autistic Multiple group 48 acupuncture points All compared groups have shown
Rajnarayanan, participants, design assessments at both significant difference on both
Isokpehi & ) ) psycho-emotional (images | psycho-emotional (images without
their parents and (4 experimental
Cohly (2010) without filter) and filter) and physiological (images with

and 1 control)

filter) levels. However, the
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siblings; 7 control

and

their parents

physiological (images

with filter) levels.

differences between autistic children
and controls expressed on psycho-
emotional level were the most
significant as compared to the other
groups. Therefore, the activity of the
sympathetic autonomic nervous
system is significantly altered in

children with autism.

Sharma, Hankey

&

Nagendra (2014)

138 T2DM people

84 healthy people

Two groups
comparative

design

GDV Screening,
Diagram, and Right Left

Symmetry

Significant differences were observed
between the two groups in the
cardiovascular, endocrine, immune
and urogenital systems. Dividing the
diabetes group according pathology
duration revealed systematic

increases in values in all organs and
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organ systems. Differences between
diabetic and healthy groups increase
with increasing duration of the
disease. Population norms require

further investigation.

INTERVENTIONAL STUDIES USING GDV/EPI

Korotkov et al.

(2012)

33 healthy subjects

Single group pre-

test and post-test

EP1/GDV-gram image
area, average intensity,

and activation coefficient

There was increase in fingertip
florescence area and average
intensity, reduction in stress levels,
and improved blood pressure

measurements.

85




Rao, Kushwah &
Srinivasan

(2014)

12 students

5 singers and

accompanists

A mixed method

design

Area, intensity and

entropy

GDV parameters- area and intensity -
showed positive significant increase
and the entropy was not significantly
decreased in the students and though
the change is not significant, the
same trend is found in the singers and

accompanists

Gibson (2004)

Total 49 subjects

19 healthy

30 unhealthy

repeated measures

POMS Total Score,

POMS —Tension and
POMS —Depression and
Subjects Unites of

Distress SUDS.

The GDV data indicates a
strengthening of the human energy
field in area and brightness and the
POMS data demonstrates a

significantly improved mood state.
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GDV Area, Brightness
and Activation

Coefficient

STUDIES ON CYCLIC MEDITATION

Telles, Reddy, &
Nagendra,

(2000)

40 Male volunteers

Self as controlled

trial

Oxygen consumption,
Breath rate And Breath

volume

Oxygen consumption decreased
32.1% after CM compared with
10.1% after Savasana, Breath rate
reduced by 3.6 ¢/min after CM, and
by 1.9 ¢/min after SH whereas,
Breath amplitude increased 28.8%

after CM and 15.9% after SH.
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Sarang, & Telles

(2006)

50 male volunteers

Self as control

design

Oxygen consumption,

minute ventilation,

tidal volume

breath rate

Oxygen Consumption decreased 19.3
% after cyclic meditation and 4.8 %
decrease after Savasana. The
reduction in minute ventilation, tidal
volume and breath rate was more

after CM than SR.

Subramanya &

Telles (2009)

47 male volunteers

Self as control

design

Na - Latency (ms)

Amplitude (LV)

Pa - Latency (ms)

Amplitude (LV)

Nb - Latency (ms)

Amplitude (uV)

The Pa wave peak latency and Nb
wave peak latency significantly
increased after CM. Peak amplitude
of the Nb wave increased
significantly after CM. Whereas,
peak latency of the Na wave

increased significantly after SR.
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Subramanya &

Telles (2009)

57 male volunteers

Self as control

design

A) Sections of the
Wechsler memory scale

(WMS),

1. Attention and
concentration (digit span
forward and backward),

and

2. Associate learning.

B) State anxiety was

All sections of WMS studied
improved significantly in both
groups, but the magnitude of change
was more after CM compared to after
SR. The state anxiety scores found
decreased after both CM and SR,
with a greater magnitude of decrease

after CM.

Pradhan &

Nagendra (2009)

253 school

students

Self as control

design

Digit Letter Cancelation

Task (DLST)

Pre-post improvement was found
more significant after SR (7.85%) in

comparison to CM (3.95%). The
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number of wrong attempts increased

significantly after both CM and SR.

Sarang & Telles

(2007)

69 volunteers

Self as control

design

Six letter cancellation test

(SLCT)

The net scores were significantly
higher after both CM and SR, though
the magnitude of change was more
after CM than SR (24.9% versus
13.6%). The scores for wrong
cancellations reduced after Cyclic
Meditation and not after Supine Rest.

The control group showed no change.

STUDIES THROUGH INTEGRATED YOGA MODULES

Chandwani et al.

(2014)

163 breast cancer

patients

Randomized

Controlled Trial

Self-report measures of
QOL (Medical Outcomes

Study 36-item short-form

YG improved QOL and
physiological changes associated

with XRT beyond the benefits of
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survey; primary
outcomes), fatigue,
depression, and sleep
quality, and five saliva

samples per day

simple ST exercises, and these
benefits appear to have long-term

durability.

Satyapriya,
Nagarathna,
Padmalatha, &

Nagendra (2013)

96 pregnant

women

Prospective
Randomized

control study

Pregnancy related
experience (PEQ), State
(STAI I) anxiety, Trait
(STAI 1) anxiety,

Depression (HADS)

Pregnancy related experience (PEQ)
reduced by 26.86% in YG, State
anxiety decreased 15.65% in YG,
increased 13.76% in CG, Trait
anxiety decreased 8.97% in YG,
increased 5.02% in CG and
Depression (HADS) decreased
30.67% in YG, increased 3.57% in

CG.
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Tekur, 80 patients randomized pain; Pain reduced significantly, 49% in
Nagarathna, control single ) YG, 17.5% in CG. State anxiety
Anxiety;
Chametcha, blind active study (STAI) reduced 20.4% and trait
Hankey, & Depression and anxiety 16% in the YG. Depression
Nagendra (2012) Mobility (BDI) decreased 47% in YG and
19.9% in CG. Spinal mobility (‘Sit
and Reach’ instrument) improved
50%, in YG and 34.6% in CG.
Ebnezar, 250 participants A randomized Anxiety, pain and Resting pain and morning stiffness
Nagarathna, control study stiffness reduced better in YG than CG.
Yogitha, & )
State anxiety reduced by 35.5% (post
Nagendra, .
1) and 58.4% (post 2) in the YG and
(2012)

15.6% (post 1) and 38.8% (post 2) in

the CG. Trait anxiety reduced
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(P<0.001) better (post 1=34.6% and
post 2=57.10%) in YG than CG.
Systolic blood pressure and Diastolic
blood pressure reduced better in YG
than the control group. Pulse rate

reduced better in YG than the CG.
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3.10 CONCLUSION

The Scientific literature review was done on Electro Photonic Imaging (EPI) technique
related studies that have been used to screen various populations, mainly in clinical areas,
and also its applications in alternative medicine related studies, and studies on Cyclic
Meditation and studies through Integrated Yoga Module. This survey demonstrates the
need for EPI norms for heathy Indian population and also the need of study to explore the

effect of yoga based interventions on subtle energy levels, such as Pranamaya Kosa and

Manomaya Kosa levels.
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4.0 AIMS AND OBJECTIVES OF THE STUDY

4.1 AIMS
To investigate the effect of Integrated Yoga Practices in healthy people using EPI.
4.2 OBJECTIVES

1. To establish normative data of electro photonic imaging (EPI) parameters for
healthy Indian population, to aid in the accuracy of EPI measurements and

interpretations.

2. To find out whether EPI norms differ based on gender.

3. To examine the effect of Cyclic Meditation on stress and health indices in managers

as measured by EPI technique.

4. To study the stress, general health index and disorderliness in the human energy

system through Integrated Yoga Module (I'YM) using EPI technique.

4.3 RESEARCH QUESTION

1. Are EPI norms of healthy European population different from healthy Indian EPI
norms?
2. Do EPI norms differ between males and females?

3. Can Cyclic Meditation practice improve EPI parameters?
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4. Can Integrated Yoga Practices help in sustaining the energy levels in healthy
people?
5. Can Integrated Yoga Practices improve EPI parameters in healthy people?

4.4 HYPOTHESES

Hal: The Indian norms for EPI parameters Activation Coefficient, Integral Area and

Integral Entropy will be different from European population.

Ha2: There will be significant difference in activation coefficient, integral area, left

and right and integral entropy, left and right parameters between males and females.

Ha3: There will be significant change in activation coefficient, integral area, left and
right and integral entropy, left and right parameters after Cyclic Meditation practice

in managers.

Ha4: EPI parameters activation coefficient, integral area, left and right and integral
entropy, will be different after Cyclic Meditation from after supine rest practice in

managers.

Hab: There will be significant improvement in activation coefficient, integral area on
left and right sides and integral entropy, left and right parameters after four weeks of

IYM in healthy volunteers.

4.5 NULL HYPOTHESES

Hola: The Indian norms for EPI parameters Activation Coefficient, Integral Area and

Integral Entropy are similar to European population.
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Ho2a: There will be no significant difference in activation coefficient, integral area,

left and right and integral entropy, left and right parameters between males and females.

Ho3a: There is no change in activation coefficient, integral area, left and right and

integral entropy, left and right parameters after Cyclic Meditation practice in managers.

Hoda: EPI parameters activation coefficient, integral area, left and right and integral
entropy, left and right are equal after Cyclic Meditation and Supine rest in both the

groups in managers.

Ho5a: There will be no change in activation coefficient, integral area, left and right and
integral entropy, left and right parameters after four weeks of I'YM in healthy

volunteers.

4.6 NEED AND SCOPE OF THE STUDIES

NORMATIVE STUDY

In the present scenario, all the research work and practices through EPI are utilizing the
norms developed for European (EU) and Russian populations; however, the EPI norms
for healthy Indian population are not available. From our practical observation, we
anticipate that the norms for healthy Indian people may be different from the existing
EPI norms for healthy EU population. Therefore, the present study focuses on the
development of EPI normative data for healthy Indian population. This will enable and
facilitate research work in India in various fields such as conventional practices,

alternative medicine, and psycho-physiologic practice, psychology and consciousness
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studies, etc. Therefore, the current research work is undertaken to develop EPI norms

for healthy Indian population.

YOGA BASED TECHNIQUE
Prevalence of stress in business executives is high. It is well establishing that CM based
on stimulations followed by relaxation principle reduces sympathetic activity (Vempati
& Telles, 2000) increases parasympathetic activity (Sarang & Telles, 2006) which is
an indication 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.

INTEGRATED YOGA MODULE (I'YM)
Yoga practice is recommended for prevention of diseases. I'YM developed at SVYASA
University has the components for aligning energies at all Paricakosa levels. According
to yoga philosophy, stress is a primary cause of diseases. Stress in Manomaya Kosa
level leads to imbalances in Pranamaya 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 method used to asses both psycho-
physiological conditions and physiological conditions of a person at the time of
investigation, gives us information of energy congestion in various organ (Korotkov et
al., 2012). Such EPI technology which is non-invasive for quick health assessment of

all physiological systems in couple of minutes is an ideal technique and no requirement
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of any other materials and laboratories costs. Thus the EPI technique could play an

important role in prevention of diseases.

(In the next chapter, we present the methods of conducting the experiments).

99



CHAPTER -5.0
METHODS

. J
CHAPTER DETAILS PAGE NO.
5.0 METHODS 100-108

5.1

NORMATIVE STUDY PROTOCOL

A. SUBJECTS

B. INCLUSION CRITERIA

C. EXCLUSION CRITERIA

100

5.2

CM VS SR STUDY PROTOCOL

A. SUBJECTS

B. INCLUSION CRITERIA

C. EXCLUSION CRITERIA

100

5.3

INTEGRATED YOGA MODULE STUDY

PROTOCOL

A. SUBJECTS

B. INCLUSION CRITERIA

C. EXCLUSION CRITERIA

101

5.4

ETHICAL CONSIDERATIONS & INFORMED

102




CONSENT

5.5 DESIGN 103
5.6 INTERVENTION 103
5.7 ASSESSMENTS 105
5.8 DATA TAKING PROCEDURE 107




5.0 METHODS

5.1 NORMATIVE STUDY PROTOCOL
SUBJECTS
Sample size calculation, o = 0.05, Confidence level = 99%, Population Size = 20000,
and response distribution = 50%. Estimated sample size was = 643.
(http://www.raosoft.com/samplesize.html)
A total of 1297 volunteers were measured from December 2013 to December 2014,
from different parts of India. Among them, 880 volunteers were reported to be healthy,
(age MxSD, 33.55+10.92), with 584 males, (age M+SD, 33.54+10.86) and 296 females
(age M£SD, 33.56+11.00). As the focus was to develop norms for healthy people, we
did not include data of those with any self-reported ailments.
INCLUSION CRITERIA
The present study included only healthy Indian subjects of both genders, age range 18
to 60 years, and those who were willing to take part in the study.
EXCLUSION CRITERIA
The exclusion criteria were: any cut in fingers and/or absent fingers; subjects who had
any self-reported health issues and if they had smoked or taken alcohol on the day of
measurement.

5.2CYCLIC MEDITATION VS SUPINE REST STUDY PROTOCOL
SUBJECTS

Sample size calculation:
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Pilot study on n=20, o =0.05, p=0.95, d = 1.04, estimated sample size n=42. (G*Power
3.0.10).

One hundred and fourteen managers participated in the study from a series of programs
called self-management of excessive tension (SMET), which is conducted periodically
at S-VYASA University, Bengaluru, India. All the subjects participating in the study
were from 2 days of SMET program conducted for three companies in India viz.,
Hindustan Aeronautics Limited, Oil and Natural Gas Corporation Limited and Canara
Bank.

INCLUSION

Age ranges 30-60 years, managers (having lifestyle related health issues), only male
gender and willing to participate in the study and have no prior experience of yoga and
meditation were included.

EXCLUSION

People with cut in fingers and absent fingers, undergoing any other wellness strategy
and those who have smoked or taken alcohol or drugs on the day before the
measurement were excluded.

5.3 INTEGRATED YOGA MODULE STUDY PROTOCOL

SUBJECTS

Pilot study on n=10, a=0.05, = 0.80, d = 0.34, estimated sample size n=54. (G*Power

3.0.10).

Total of 152 volunteers attending one month of Yoga Instructor Course (YIC) were
assessed before and after four weeks of their program. Participants from four different
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batches of the YIC (May-2014, n=43, June-2014, n=52, July-2014, n=38 and August-
2014, n=19) at Swami Vivekananda Yoga Anusamdhana Samsthana (S-VYASA, Yoga

University), Bangalore, Karnataka, India, were considered for the study.

INCLUSION CRITERIA

Healthy volunteers, age ranging from 18 to 60 years, both male and female, willing to
participate in the study and having post hoc Integral Area value between -0.6 to +1
(range of normal health index in EPI system for the EU population) were included

within the study.

EXCLUSION CRITERIA

Volunteers who had cut in fingers, absent fingers, having any health-related issues,

substance abuse were excluded from the study.

5.4 ETHICAL CONSIDERATION

The protocol was approved by the Institutional Ethics Committee (Appendix-6). All
the participants were informed about the study and the assessments before conducting
the study and the signed informed consents were obtained from all the subjects. They
were thus conversant with the aims and objectives of the study as well as the

intervention modules and their confidentiality was maintained.

102



5.5 DESIGN

1. Normative study

It is a normative study following a survey design in which data collection was done

only once from all participants.

2. Cyclic Meditation VS Supine Rest

This is two-group comparative design, in which all the subjects were randomised into
two groups, CM and SR, using GraphPad software, an online program. EPI readings
were carried out before and after 35 min of interventions, within 10 min for pre-

assessment and 5 min for post-assessment.

3. Integrated Yoga Module

It is a single arm prospective study, in which four experiments were carried out on four
different YIC programs. All subjects were assessed before and after four weeks of their

YIC course.

5.6 INTERVENTIONS

CYCLIC MEDITATION VS SUPINE REST

Self-management of excessive tension program includes theory lectures on the concept
of stress and its management and followed by practical sessions of CM. Apart from
this, all the subjects also attend Morning Prayer and evening devotional session
(Bhajan) as a part of daily activity in the residential setup.

CYCLIC MEDITATION
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The basis of this CM is stimulation followed by relaxation, which gives profound rest
in periodic cycles. CM is a module in which asana is an inherent component. This
module CM has been tested in earlier studies investigated various physiological,
neurophysiological and psychophysiological variables in comparison to SR (yogic
method of relaxation). Previous studies have used the CM practice that lasts for 22 min
and 30 s (Subramanya & Telles, 2009b). Present study involves 35 min of CM practice,

divided into eight steps.

Step-1: Opening prayer (1 min), the practice began with lead and follow of verse from
a yoga text, the Mandukya Upanishad (Lokeswarananda, 2005). Step-2: Instant
relaxation technique (1 min), it is done by isometric contraction of the muscles of the
body and ends with SR. Step-3: Centering (4 min); coming to standing position namely,
Tadasana with both feet planted firmly on the ground followed by Brahmari chanting.
Step-4: Standing posture called Ardhakatichakrasana (6 min) from Tadasana bending
toward the right (1 min and 30 s); a pause of 1 min and 30 s in Tadasana, then bending
toward the left (1 min and 30 s); a pause of 1 min and 30 s in Tadasana again. Step-5:
Quick relaxation technique (5 min), in the SR with guided instructions and ends with
the chanting of AAA (A-Kara) with an open mouth. Step-6: Sitting postures,
Vajrasana, Shashankasana and Ushtrasana (6 min), coming to Vajrasana (1 min),
bending forward (Shashankasana, 1 min and 30 s, followed by M-Kara chanting) a
pause of 1 min and 30 s in Vajrasana, bending backward (Ushtrasana, 1 min and 30 s,
followed by A-Kara chanting); a pause of 1 min and 30 s. Step-7: Deep relaxation

technique (10 min) slowly coming to the supine position for further relaxation of
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different parts of the body in a sequence as per instructions. Step-8: Closing prayer (2

min), the practice session is concluded with a prayer for the welfare of all.

SUPINE REST

The second group was given an equal duration of 35 min of SR in which subjects were
lying down on a mat in the corpse posture (Shavasana). This is done with eyes closed,
hands half feet away from the body, palms facing upward, legs apart at one and half

feet distance and adopting a comfortable posture for 35 min.

INTEGRATED YOGA MODULE

Integrated Yoga Module for four weeks comprises of Kriyas (cleansing techniques),
Asanas (Physical postures), Pranayama (Breathing practices), Dhyana (meditation),
Bhajan (devotional songs), Krida Yoga (Yoga games), spiritual discourses and lectures
on yoga and philosophy. The program starts daily at 4.30 am till 10.00 pm and the diet

is vegetarian (yogic food).

5.7 ASSESSMENT TOOL
The EPI Camera Pro and compact instrument made by Kirlionics Technologies

International, Saint-Petersburg, Russia were used for assessment.
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Figurel6: EPI/GDV-COMPACT ] Figurel7: EPI/GDV-PRO

G

ELECTRO PHOTONIC IMAGING PARAMETERS

Assessment through EPI is carried out in two ways: (a) With filter (known as
physiological level of evaluation) and, (b) without filter (known as
psychophysiological level of evaluation) (Korotkov et al., 2012). Filter is a specially
designed thin plastic film. During the measurement process, a filter is placed between
the fingertip and the dielectric glass plate which helps to eliminate sweat effects due to
sympathetic responses and provides information which is of physiological only
(Korotkov et al., 2012). Comparison of these images acquired in two different ways
forms a parameter called activation coefficient. This parameter has proved very stable
and accurate with EPI/GDV studies in the last 15 years (Korotkov et al., 2012).
Activation Coefficient (AC) is an absolute magnitude of differences of coefficients of
diagrams created using EPI-images captured with and without filter taking
corresponding dispersions (Korotkov, 2002b), which is a quantitative assessment of
stress level in a person, based on evaluation of autonomic balance (Korotkov, 2002a).
This AC (EU population based) is scaled from 0 to 10 where 0-2 is a value for calm
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and relaxed people. However, this range 0-2 may be due to two possible conditions:
either the person is in very deep meditation or chronic depression. Values 2—4 are
indicative of normal state; 4-6 is seen in an excited state, hence is indicative of more
stressful conditions; 6-8 represents higher levels of stress; and finally, 8-10 is a
condition of high level of stress (Korotkov et al., 2012). Further, the experimental data
correlating the findings of EPI measures with heart rate variability (HRV) (Cioca,
Giacomoni, & Rein, 2004), systolic and diastolic pressures (Aleksandrova et al., 2011),
and the stress level (Korotkov, 2011a) suggest that EP1 measures activity of autonomic

responses.

Two more important component of Electro photonic imaging that are driven using
various mathematical algorithm in EPI system are Integral Area and Integral Entropy.
Integral Area (1A) is a measure of general health index of the person being investigated
(Korotkov, 2002b). The normal range for IA (EU population based) is (—0.6 to + 1),
corresponds to a good health state. The second constituent Integral Entropy (IE) 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) is considered normal as per the

European norms.

5.8 DATA TAKING PROCEDURE

To obtain reliable and reproducible data, we followed an established guideline
(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
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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 first
with the filter, then 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).

(The next chapter deals with data collection, extraction and analysis)
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6.0 DATA EXTRACTION AND ANALYSIS

6.1 DATA COLLECTION
All data were collected using GDV instrument attached with computer system for its
operation through installed GDV software. Demographic data and consent forms were
obtained using written forms.

6.2 DATA EXTRACTION

The Diagram Software Program of EPI technique was used to extract the raw data into
Excel sheet. This diagram program provides all parameters which were taken into
consideration for analysis, namely Activation Coefficient, Integral Area and Integral

Entropy.
6.3 DATA ANALYSIS

Data analysis was carried out using “R statistical package” for data analysis (R
Development Core team, 2014).

NORMATIVE STUDY

First of all, analysis was performed for all subjects taken together and further, separate
analyses were carried out for males and females, age groups 18 to 40 and 41 to 60 years,
and also on the basis of diet pattern. As each of the variables was not found to be
normally distributed, for each of the EPI parameters, 25" and 75" percentiles were
taken keeping a sample size (healthy population) of n=880, and further 25" and 75"
percentiles were bootstrapped keeping sampling, k=1,000, and corresponding
bootstrapped 95% confidence intervals were also calculated (Peng, 2008). Z score with

cut off value of 1.96 Z score for two tailed condition was considered for differentiating
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the observed norms for the Indian population from the established norms for the
European population.

CYCLIC MEDITATION VS SUPINE REST

To compare the baseline demographic details, the independent samples t-test was
performed for continuous variables. Both groups showed similarities in most of the
demographic details except age and diastolic blood pressure as presented in Table 12.
Further, within group analyses were carried out using paired sample t-tests and between
group analyses using independent sample t-tests, correcting for any possible mismatch

at baseline by considering pre- and post-differences.

INTEGRATED YOGA MODULE

Paired sample t-test was used for evaluating pre post readings and independent sample

t-test for cross sectional comparisons between male and female subgroups.

(In the next chapter we present the results of all three projects)
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7.0 RESULTS

7.1 NORMATIVE DATA
Out of 1297 screened volunteers, only 880 healthy subjects were considered for
analysis who were eligible as per the inclusion and exclusion criteria. Out of 880
subjects, there were 584 males and 296 females. Table 4 presents the characteristics

for all subjects.

Table-4: Baseline characteristics of subjects

Variables MeanzSD (n)
(n) %

Age 33.55+10.92 years (880)
Range 18 — 60 years
Height 165.41+15.11 cm (758)
Weight 64.78+12.61 Kg (758)
Body Mass Index 23.85+4.60 Kg/m? (758)
Gender: Male (584) 66%

Female (296) 34%
Marital status: Married (458) 52%

Unmarried (371) 42%

Not reported (51) 6%
Education: <College level (175) 20%

Graduation level | (394) 45%

>Graduation (241) 27%

Not reported (70) 8%
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Table 5: EPI norms extracted from EPI Diagram software program (Healthy n=880)

Bootstrap 75"
25t 75t | Bootstrap 25™ 25t _ 75t _
Mode of ] ] _ ) Percentile | European | Indian
Variables | Percentile | Percentile (95% | percentile percentile
measurement (95% CI) Range norms
(n=880) CI) (k=1000) Z-score Z-score
(k=1000)
AC 2.27,3.41 2.27 (2.20, 2.29) -0.57 3.41 (3.28, 3.56) 0.42 2,4 2,35
IAL 0.28,0.50 0.28 (0.26, 0.29) -2.29 0.50 (0.47, 0.51) -2.10 -0.6, +1 0.2,0.6
IAR 0.29,0.51 0.29 (0.27, 0.30) -2.28 0.51 (0.48, 0.51) -2.09 -0.6, +1 0.2,0.6
With filter
IEL 1.83, 2.04 1.83 (1.80, 1.84) -0.95 2.04 (2.03, 2.06) -0.77 1,2 1.7,2.1
IER 1.82,2.05 1.82 (1.80, 1.83) -0.96 2.05 (2.03, 2,06) -0.76 1,2 1.7,2.1
IAL -0.10,0.21 | -0.10 (-0.15, -0.08) -2.62 0.21 (0.18, 0.22) -2.35 -0.6, +1 -0.3,+0.4
IAR -0.07,0.21 | -0.07 (-0.10, -0.06) -2.60 0.21(0.18, 0.22) -2.35 -0.6, +1 -0.3, +0.4
Without filter
IEL 1.76, 2.00 1.76 (1.73, 1.77) -1.01 2.00, (1.98, 2.00) -0.80 1,2 1.6,2.1
IER 1.79, 2.02 1.79 (1.76, 1.80) -0.98 2.02 (2.00, 2.02) -0.78 1,2 1.6,2.1

Abbreviations: AC-Activation Coefficient, IAL-Integral Area Left side, IAR-Integral Area Right side, IEL-Integral Entropy Left
side and IER-Integral Entropy Right side.
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RESULTS FROM TABLE -5
Activation Coefficient

The range of values for normal healthy people in Indian population is 2.27 to 3.41. The

European range is 2 to 4. The 25" percentile is (-0.57 SD) away from the mean and the

75" percentile is (+0.42 SD) away from the mean. As they are less than 1.96 Z score (cutoff

Z values for two tailed condition), we conclude that the obtained range in the Indian
population is not different from the European values of AC.

Parameters from with-filter readings

Integral Area Left side (IAL) and Right side (IAR)

The observed IAL with filter values for a healthy Indian population range from 0.28 to 0.50
and IAR with filter values from 0.29 to 0.51, whereas these values for European population
are -0.6 to +1 for both IAL and IAR. The observed 25" percentile for IAL is (-2.29 SD)
away from the mean and the 75th percentile is (-2.10 SD) away from the mean, whereas
25" percentile for IAR is (-2.28 SD) and 75" percentile is (-2.09 SD) away from the mean.
In both IAL and IAR these values are more than 1.96 Z score, therefore the obtained values
of these parameters for Indians are different from European population.

Integral Entropy Left side (IEL) and Right side (IER)

The observed 25" and 75" percentile for IEL with filter readings for Indian population
range from 1.83 to 2.04, and for IER the range is from 1.82 to 2.05. In the European
population the range is 1 to 2. The 25" percentile value for IEL is (-0.95 SD) and the 75th

percentile is (-0.77 SD). The 25™ percentile value for IER is (-0.96 SD) and 75" percentile
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(-0.76 SD). In both cases, they are less than 1.96 Z score, therefore we consider that they
are not different from European values.

Parameters from without-filter readings

Integral Area Left and Right sides

For IAL, the observed 25th percentile and 75th percentile values are -0.10, 0.21 and for
IAR these are -0.07, 0.21 in Indian population, whereas for both IAL and IAR these values
for EU population are -0.6 to +1. The 25th percentile value for IA left is (-2.62 SD), and
the 75th percentile is (-2.35 SD). For 1A right, the 25th percentile value is (-2.60 SD) and
the 75th percentile is (-2.35 SD). Both are larger than 1.96 Z score, therefore the Indian
norms are considered different from European values.

Integral Entropy Left and Right sides: For IEL the observed 25th percentile and 75th
percentile values are 1.76 to 2.00 and for IER these are 1.79 to 2.02 in Indian population,
whereas for European population these are 1 to 2. The 25th percentile value for IE left is
(-1.01 SD), and the 75th percentile is (-0.80 SD). For IE right, the 25th percentile value is
(-0.98 SD) and the 75th percentile is (-0.78 SD). Both are less than 1.96 Z score, therefore

they can be considered not different from European values.
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Table 6: EPI

norms extracted from the EPI Diagram software program (Male n=584)

Mode of Variables 25t 75th Bootstrap 25" 25t Bootstrap 75" 75t European
measurement Percentile Percentile (95% | percentile | Percentile (95% | percentile Range
(n=584) CI) (k=1000) Z-score CI) (k=1000) Z-score

AC 2.28,3.36 2.28 (2.21,2.32) -0.55 3.36 (3.22, 3.57) 0.41 2,4
With filter IAL 0.32,0.52 0.32(0.30, 0.33) -2.30 0.52 (0.51, 0.53) -2.12 -0.6, +1
IAR 0.33,0.53 0.33(0.30, 0.34) -2.29 0.53 (0.51, 0.54) 211 -0.6, +1

IEL 1.83,2.04 1.83 (1.80, 1.85) -0.95 2.04 (2.00, 2.05) -0.76 1,2

IER 1.83,2.06 1.83 (1.80, 1.85) -0.95 2.06 (2.03, 2,06) -0.75 1,2
Without filter IAL -0.05, 0.24 -0.05 (-0.09, -0.01) -2.63 0.24 (0.21, 0.25) -2.37 -0.6, +1
IAR -0.02,0.23 -0.02 (-0.07, -0.01) -2.60 0.23(0.21, 0.24) -2.38 -0.6, +1

IEL 1.74,2.00 1.74 (1.71, 1.76) -1.03 2.00, (1.97,2.02) -0.80 1,2

IER 1.78,2.02 1.78 (1.74, 1.79) -1.00 2.02 (2.00, 2.02) -0.78 1,2

Abbreviations: AC-Activation Coefficient, IAL-Integral Area Left side, IAR-Integral Area Right side, IEL-Integral Entropy Left side and
IER-Integral Entropy Right side.
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Table 7: EPI norms extracted from the EPI Diagram software program (Female n=296)

Mode of Variables | 25t 75t Bootstrap 25" 25t Bootstrap 75" 75t European
measurement Percentile Percentile (95% percentile | Percentile (95% | percentile Range
(n=296) CI) (k=1000) Z-score Cl) (k=1000) Z-score

AC 2.27,3.44 2.27 (2.15, 2.33) -0.58 3.44 (3.23, 3.69) 0.31 2,4
With filter IAL 0.22,0.42 0.22 (0.19, 0.23) -2.19 0.42 (0.38, 0.43) -2.02 0.6, +1
IAR 0.22,0.43 0.22 (0.20, 0.24) -2.18 0.43 (0.39, 0.45) -2.02 -0.6, +1

IEL 1.83,2.03 1.83 (1.79, 1.84) -0.95 2.03 (2.01, 2.05) -0.77 1,2

IER 1.81,2.05 1.81(1.77, 1.82) -0.95 2.05 (2.02, 2,06) -0.76 1,2
Without filter IAL -0.18, 0.12 -0.18 (-0.22, -0.13) -2.49 0.12 (0.09, 0.16) -2.25 -0.6, +1
IAR -0.15, 0.14 -0.15 (-0.20, -0.11) -2.47 0.14 (0.10, 0.15) -2.26 -0.6, +1

IEL 1.81,2.01 1.81(1.78, 1.83) -1.02 2.01, (1.99, 2.03) -0.81 1,2

IER 1.79, 2.03 1.79 (1.73, 1.80) -0.99 2.03 (2.00, 2.05) -0.79 1,2

Abbreviations: AC-Activation Coefficient, IAL-Integral Area Left side, IAR-Integral Area Right side, IEL-Integral Entropy Left side and
IER-Integral Entropy Right side.
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Table 8: EPI norms extracted from the EPI Diagram software program (Age 18-40 years, n=651)

Mode of Variables 25t 75t Bootstrap 25" 25t Bootstrap 75" 75t European
measurement Percentile Percentile (95% | percentile | Percentile (95% | percentile Range
(n=651) CI) (k=1000) Z-score Cl) (k=1000) Z-score

AC 2.30, 3.55 2.30 (2.25, 2.36) -0.62 3.55 (3.35, 3.65) 0.42 2,4
With filter IAL 0.28, 0.49 0.28 (0.26, 0.29) -2.31 0.49 (0.47, 0.50) -2.14 -0.6, +1
IAR 0.29, 0.50 0.29 (0.27, 0.30) -2.31 0.50 (0.48, 0.51) -2.13 -0.6, +1

IEL 1.83, 2.04 1.83 (1.80, 1.84) -1.02 2.04 (2.02, 2.05) -0.84 1,2

IER 1.82,2.05 1.82 (1.79, 1.83) -1.02 2.05 (2.02, 2,06) -0.83 1,2
Without filter IAL -0.14,0.18 -0.14 (-0.17, -0.10) -2.67 0.18 (0.15, 0.19) -2.40 -0.6, +1
IAR -0.10,0.19 -0.10 (-0.15, -0.08) -2.63 0.19 (0.16, 0.21) -2.39 -0.6, +1

IEL 1.76, 2.01 1.76 (1.72, 1.77) -1.10 2.01, (1.99, 2.02) -0.87 1,2

IER 1.78,2.02 1.78 (1.75, 1.78) -1.06 2.02 (2.00, 2.02) -0.83 1,2

Abbreviations: AC-Activation Coefficient, IAL-Integral Area Left, IAR-Integral Area Right, IEL-Integral Entropy Left and IER-Integral

Entropy Right.
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Table 9: EPI norms extracted from the EPI Diagram software program (Age 41-60 years, n=252)

Mode of Variables 25t 75t Bootstrap 25" 25t Bootstrap 75" 75t European
measurement Percentile Percentile (95% | percentile | Percentile (95% | percentile | Range
(n=252) CI) (k=1000) Z-score CI) (k=1000) Z-score

AC 2.10, 3.00 2.10 (1.93, 2.23) -0.51 3.00 (2.83, 3.15) 0.42 2,4
With filter IAL 0.30, 0.52 0.30 (0.24, 0.31) -2.38 0.52 (0.49, 0.53) -2.15 0.6, +1
IAR 0.30, 0.52 0.30 (0.26, 0.32) -2.38 0.52 (0.48, 0.53) -2.15 -0.6, +1

IEL 1.82,2.04 1.82 (1.77, 1.85) -0.80 2.04 (2.00, 2.06) -0.58 1,2

IER 1.84,2.06 1.84 (1.79, 1.85) -0.78 2.06 (2.02, 2,07) -0.83 1,2
Without filter IAL 0.01,0.25 0.01 (-0.08, 0.03) -2.84 0.25 (0.20, 0.26) -2.51 -0.6, +1
IAR 0.01,0.22 0.01 (-0.04, 0.01) -2.80 0.22 (0.19, 0.22) -2.50 -0.6, +1

IEL 1.77,2.00 1.77 (1.73, 1.81) -0.89 2.00, (1.96, 2.01) -0.61 1,2

IER 1.80, 2.04 1.80 (1.75, 1.83) -0.85 2.04 (2.01, 2.06) -0.60 1,2

Abbreviations: AC-Activation Coefficient, IAL-Integral Area Left, IAR-Integral Area Right, IEL-Integral Entropy Left and IER-Integral

Entropy Right.
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Table 10: GDV norms extracted from the EPI Diagram software program (Veg, n=443)

Mode of Variables 25t 75t Bootstrap 25" 25t Bootstrap 75" 75t European
measurement Percentile Percentile (95% | percentile Percentile percentile Range
(n=443) CI) (k=1000) Z-score (95% CI) Z-score
(k=1000)

AC 2.27,3.28 2.27 (2.19, 2.29) -0.55 3.28 (3.12, 3.42) 0.36 2,4
With filter IAL 0.29,0.51 0.29 (0.26, 0.30) -2.34 0.51 (0.48, 0.52) -2.14 -0.6, +1
IAR 0.29,0.51 0.29 (0.25, 0.30) -2.34 0.51 (0.48, 0.51) -2.14 -0.6, +1

IEL 1.81,2.03 1.81(1.78, 1.83) -0.97 2.03 (2.00, 2.04) -0.77 1,2

IER 1.82,2.05 1.82 (1.80, 1.84) -0.97 2.05 (2.02, 2,07) -0.75 1,2
Without filter IAL -0.09, 0.21 -0.09 (-0.14, -0.07) -2.68 0.21(0.17, 0.23) -2.41 -0.6, +1
IAR -0.06, 0.22 -0.06 (-0.11, -0.04) -2.65 0.22 (0.19, 0.23) -2.40 -0.6, +1

IEL 1.75,2.01 1.75 (1.70, 1.77) -1.02 2.01, (1.98, 2.02) -0.78 1,2

IER 1.79, 2.02 1.79 (1.75, 1.81) -0.98 2.02 (2.00, 2.02) -0.78 1,2

Abbreviations: AC-Activation Coefficient, IAL-Integral Area Left side, IAR-Integral Area Right side, IEL-Integral Entropy Left side and
IER-Integral Entropy Right side, Veg - vegetarians.
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Table 11: EPI norms extracted from the EPI Diagram software program (Non-veg, n=424)

Mode of Variables 25t 75t Bootstrap 25" 25t Bootstrap 75" 75t European
measurement Percentile Percentile (95% | percentile | Percentile (95% | percentile Range
(n=424) CI) (k=1000) Z-score CI) (k=1000) Z-score

AC 2.30, 3.51 2.30 (2.22, 2.36) -0.55 3.51(3.32, 3.66) 0.46 2,4
With filter IAL 0.28, 0.49 0.28 (0.26, 0.31) -2.25 0.49 (0.47, 0.51) -2.07 -0.6, +1
IAR 0.28,0.50 0.28 (0.24, 0.28) -2.45 0.50 (0.47, 0.51) -2.06 0.6, +1

IEL 1.83,2.05 1.83 (1.78, 1.83) -0.95 2.05 (2.03, 2.06) -0.76 1,2

IER 1.83,2.06 1.83 (1.79, 1.84) -0.95 2.06 (2.03, 2,06) -0.76 1,2
Without filter IAL -0.13, 0.20 -0.13 (-0.18, -0.08) -2.59 0.20 (0.17, 0.22) -2.31 -0.6, +1
IAR -0.09, 0.20 -0.09 (-0.15, -0.07) -2.49 0.20 (0.17, 0.22) -2.31 -0.6, +1

IEL 1.77,2.00 1.77 (1.73, 1.79) -1.00 2.00, (1.97, 2.00) -0.80 1,2

IER 1.78, 2.02 1.78 (1.74, 1.79) -0.99 2.02 (2.00, 2.04) -0.79 1,2

Abbreviations: AC-Activation Coefficient, IAL-Integral Area Left side, IAR-Integral Area Right side, IEL-Integral Entropy Left side and
IER-Integral Entropy Right side, Non-veg -non-vegetarians.
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Table, 6 and 7. The analysis to check gender differences demonstrated a similar trend as

per the norms for healthy Indian population in comparison to the European population.

Table, 8 and 9. The subgroup analysis to check whether EPI norms are different in two
sets of age groups 18-40 and 41-60 years showed a similar trend as per the norms for

healthy Indian population in comparison to the EU population.

Table 10 and 11. The subgroup analysis of vegetarian and non-vegetarian subjects also
showed the same trend as the results of overall healthy Indian norms against European

norms.

121



Graphical presentation of data distribution for all variables
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In the European norms, the condition of two standard deviation from the mean value was

taken for the norms as the data were normally distributed (Bundzen & Korotkov, 2002).

However, in the present study, all variables were not normally distributed (Figures 18-22),

therefore the 25™ and 75" percentile values were considered for the normal range, as these

values are quartile based and not affected by skewness. However, we used 1.96 as cut off

Z score assuming a normal sampling distribution for these variables. These percentile

values were further estimated for interval estimates using a bootstrap procedure and a very

narrow bootstrapped 95% confidence intervals were obtained. In the Figures 18, 19, 20, 21

and 22 most of the data spread is closer to the observed percentile range. From these results

of existing data, and from our practical observation in Indian population, we propose the

following ranges for the EPI parameters of the EPI Diagram program:

a) Activation coefficient: 2.0 to 3.5; [European Norm: 2.0 to 4.0]
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b) Integral area with filter: 0.2 to 0.6; [European Norm: -0.6 to +1]

c) Integral entropy with filter: 1.7 to 2.1; [European Norm: +1 to +2]

d) Integral area without filter: -0.3 to +0.4; [European Norm: [-0.6 to +1]
e) Integral entropy without filter: 1.6 to 2.1; [European Norm: +1 to +2]

7.2 CYCLIC MEDITATION VS SUPINE REST

Of 114 managers, a total of 66 male managers (CM - 33, and SR - 33), age range from
35 to 60 years (mean + standard deviation 53.97 + 5.96 years) who were eligible as per

the inclusion and exclusion criteria were only selected for the analysis.

Table 12: Demographic details of participants by groups

_ Mean+SD
Variables p-value
CM (n=33) SR (n=33)

Age range, years 52.48+6.59 (38-59) 55.45+4.91 (35-60) 0.04

PR (BPM) 76.42+8.89 78.21+12.28 0.50

SBP (mm Hg) 123.45+£12.00 128.12+12.61 0.13

DBP (mm Hg) 80.90+5.25 84.06x6.60 0.04

BMI(kg/m?) 26.05+3.43 26.66+4.45 0.81

CM: Cyclic meditation, SR: Supine rest, PR (BPM): Pulse rate (beats per minute), SBP:
Systolic blood pressure, DBP: Diastolic blood pressure, BMI: Body mass index, SD: Standard

deviation

Table 12 presents demographic details of both the groups, along with independent sample
t test p values. The groups were different only in age and diastolic blood pressure
measurements, whereas all other variables, namely, pulse rate, systolic blood pressure, and

body mass index were not different in both the groups.

Temperature and humidity aspects during the study
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Environment variables such as humidity and temperature might influence EP emission
pattern especially if this variation is more than +2.5% (Korotkov, 2011b). Thus, we
measured these atmospheric variables and found both were almost similar during pre and
post measurements in both the groups. The average temperatures during all the four CM
experiments was pre 28.28 + 0.64 and post 27.86 = 0.89, and average humidity were pre
58% and post 58%. The average temperature across all the four SR experiments were pre
26.58 £+ 0.30 and post 26.18 + 1.14, and average humidity: Pre 53% and post 54%

(measured using thermo/Hygrometer-Equinox, EQ 310 CTH).
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Table 13: Within group and between groups results for AC, IA and IE values

Variables Between
CM SR
groups
Percentage Percentage
Mean+SD t-value d p-value Mean+SD t-value d p-value | t-value | p-value
change % change %
AC Pre | 2.85+0.82 | 3.05 14.51 0.53 | 0.005** | Pre | 2.63+0.71 1.45 7.21 0.26 0.15 1.13 0.26
Post | 2.44+0.83 Post | 2.44+0.74
IER Pre | 1.97+0.14 2.1 3.76 0.36 | 0.04* | Pre | 1.84+0.18 | —0.48 —-1.11 0.09 0.64 1.30 0.20
Post | 1.90+0.17 Post | 1.86+0.18
IEL Pre | 1.85+0.21 | —0.35 -0.92 0.06 0.73 Pre | 1.79+0.25 | -3.21 -8.36 0.55 | 0.003** | 2.02 0.05*
Post | 1.86+0.20 Post | 1.94+0.16
IAR Pre | 0.21+0.17 | —2.06 18.48 0.36 | 0.05* | Pre | 0.21+0.19 | —-2.37 23.29 0.41 | 0.02* 0.44 0.66
Post | 0.25+0.15 Post | 0.26+0.18
IAL Pre | 0.19+0.20 | —2.31 30.56 0.40 | 0.03* | Pre | 0.23+0.20 | —-0.29 3.03 0.05 0.78 -1.34 0.18
Post | 0.24+0.11 Post | 0.24+0.20

Effect size is Cohen’s d. Significant level, *P<0.05 and **P<0.01. AC: Activation coefficient, IEL: Integral entropy left, IER: Integral entropy right, IAL:

Integral area left, IAR: Integral area right, SD: Standard deviation, CM: Cyclic meditation, SR: Supine rest, IA: Integral area, IE: Integral entropy
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The results in Table 13 show that AC reduced highly significantly with 14.51% within the
CM group while this reduction was not significant within SR group with 7.21% showing
that CM is better than SR in decreasing stress. Entropy on the right side improved
significantly by 3.76% within the CM group while deteriorated within the SR group by
1.11%. On the left side, entropy had no significant change, 0.92% within the CM group
while it significantly deteriorated by 8.36% in the SR group leading to a significant change
between groups. This shows that CM is better than SR in terms of changes in entropy. Both
IA right and left showed a significant increase (IAR 18.48% and IAL 30.56%) within the
CM group, whereas only 1A right showed a significant increase and no significant change

of 1A left (IAR 23.59% and IAL 3.03%) within the SR group.

Figures
The Figures from 23 to 27 show almost uniform variations in measured parameters across
the subjects.

Figure Legends — subjects-wise variability in scores before and after the intervention
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Figure 23: Activation coefficient values before and after cyclic meditation
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Figure 24: Integral entropy right side before and after cyclic meditation
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Figure 25: Integral entropy left side before and after cyclic meditation
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Figure 26: Integral area right side before and after cyclic meditation
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Figure 27: Integral area left side before and after cyclic meditation
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7.3 INTEGRATED YOGA MODULE

Table-14 participants’ characteristics

Variables Male (n=55) | Female (n=39) | Total (n=94)
Age (year) 26.93+9.12 26.36+7.87 26.70+8.58
Height (cm) 169.1629.96 159.31+6.08 165.07+8.19
Weight (kg) 65.05+12.99 57.79+10.12 62.04+12.36
BMI (kg/m?) 22.70+3.92 22.78+3.82 22.73+3.86

Out of 152 volunteers, a total of 94 healthy subjects (male 55 and female 39, age,
meanzsd 26.70+8.58) who were eligible as per the inclusion and exclusion criteria
were only considered in the analysis. Table-14 presents the participants’
characteristics of subgroups as males and females and as a whole. There is no

difference between age and BMI of both the genders.

Humidity and Temperature measurements

To check the variability in the environmental condition during measurement time,
we used a Thermo/Hygrometer — Equinox, EQ 310 CTH. The average temperature
observed during all four experiments were (meanzsd) pre 29.10+1.06 °C and post

29.20+2.39 °C and humidity pre 59% and post 59%.
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Table-15 Pre and post results at both psycho-physiological and physiological levels

. Pre Post
Levels Variables Meantsd Meanzsd t-value p-value
AC 3.28+1.21 2.56+0.60 5.75 <0.001***
IAL -0.002+0.24 0.11+0.15 -3.78 <0.001***
without filter IAR -0.01£0.21 0.10+0.16 -4.57 <0.001***
IEL 1.88+0.17 1.84%0.15 1.86 0.07
IER 1.85+0.24 1.88+0.17 -1.05 0.30
IAL 0.39+0.16 0.39+0.12 -0.14 0.89
with filter IAR 0.39+0.15 0.39+0.13 -0.04 0.96
IEL 1.91+0.15 1.95+0.15 -1.92 0.06
IER 1.94+0.15 1.94+0.15 -0.21 0.83
Abbreviations: AC, Activation Coefficient; IAL, Integral Area Left side; IAR, Integral Area Right side; IEL,
Integral Entropy Left side; IER, Integral Entropy Right side. Significant level, ***p<0.001

The observations in all four experiments showed a decreasing trend of AC, increase in 1A
left and right and decrease in IE left. Whereas, IE right was found increasing in three of
four experiments and decreased only in one experiment. This suggests that there exist a
reproducibility of stress reduction and health improvement through Integrated Yoga
Practices. Table-15 presents results from all four groups combined into one, where the
decrease in AC value turned highly significant (p<0.001, d=0.59). The results at the
psycho-physiological level showed a highly significant increase in both IA left and right
(1A left p<0.001, d=0.39 and IA right p<0.001, d=0.48). The IE left values decreased from
higher to lower (IE left 1.88+0.17, to 1.84+0.15, p=0.07, d=0.18) but not significantly. The
mean values of IE right side shifted towards higher, but marginally not significantly (IE
right 1.85+0.24 to 1.88+0.17, p=0.30, d=0.1). Whereas, the results at the physiological

level were found very stable except IE Left, which showed a shift of a marginal increase
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within the normal range. These results are evidence of sustaining the energy homeostasis

level through yoga practices, which helps in maintaining health of the practitioners.

Table-16 Both groups demonstrated significant reduction in stress levels and significant
improvement in general health index after I'YM at the psycho-physiological level.
However, integral entropy parameter at (NF) level did not demonstrate any change. At
physiological level, IE right side decreased significantly in the male group, whereas it
significantly increased in the female group. Other parameters at the physiological level in

both the groups did not show significant changes.

Table-17 the baseline comparisons between both groups showed higher mean values of
AC in females than males (AC, females 3.55+1.36 and males 3.09£1.06, p=0.06). The
magnitude of mean values of IA left and IA right side (NF) readings were found
significantly higher in males (1A left p<0.001 and IA right p<0.01) than females, whereas,
no significant difference was found from IE left and IE right values between the groups.
Further, the magnitude of 1A left and IA right values (WF) were significantly higher in
males than females (IA left p=0.04 and IA right p=0.02). However, no significant

difference was found from IE left, and IE right (WF) in between the genders.

To check the improvement on gender basis, post of male and female’ subgroups
comparison were made. The findings indicated that both subgroups improved after the
interventions except IE right (WF) parameter, which showed a significant shift towards
higher values in the females group, though this increase was in the normal range of the

entropy parameter.
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Table — 16 Pre and post results of sub-groups at both psycho-physiological and physiological levels

Pre Post
Pre Female |Post Female
) Male Male
Levels | Variables t-value | p-value t-value| p-value
Meanzsd Meanzsd Meanzsd Meanzsd
(n=55) (n=55) (n=39) (n=39)
AC 3.09+1.06 2.58+0.55 3.25 0.002** 3.55+1.36 2.52+0.66 5.13 <0.001***
IAL 0.07+£0.19 0.13+£0.13 -1.96 0.05* -0.11+£0.25 0.07+0.16 -3.36 0.002**
without IAR 0.04+0.19 0.12+0.15 -2.71 0.009** -0.08+0.21 0.08+0.16 -3.78 <0.001***
filter IEL 1.88+0.17 1.83+0.16 1.66 0.10 1.88+0.17 1.85+0.14 0.90 0.37
IER 1.85+0.22 1.90+0.18 -1.10 0.27 1.84+0.27 1.85+0.17 -0.27 0.79
IAL 0.42+0.13 0.42+0.11 0.25 0.80 0.35+0.20 0.36+0.13 -0.31 0.76
With IAR 0.43£0.12 0.41+£0.11 0.91 0.36 0.35+0.19 0.37+0.15 -0.58 0.57
filter IEL 1.92+0.14 1.95+0.16 -1.19 0.24 1.89+0.15 1.95+0.14 -1.53 0.13
IER 1.96+0.15 1.91+0.15 2.35 0.02* 1.92+0.16 1.99+0.14 -2.35 0.02*

Abbreviations: AC, Activation Coefficient; IAL, Integral Area Left; IAR, Integral Area Right; IEL, Integral Entropy Left side; IER, Integral
Entropy Right side. Significant level, *p<0.05, **p<0.01, ***p<0.001
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Table-17 Cross sectional results (between males and females) at both psycho-physiological and physiological levels

Pre Post
Pre Male Post Male
_ Female Female
Levels | Variables t-value p-value t-value | p-value
meanzsd meanzxsd meanzxsd meanzxsd
(n=55) (n=39) (n=55) (n=39)
AC 3.09+1.06 3.55+1.36 1.88 0.06 2.58+0.55 2.52+0.66 -0.47 0.64
IAL 0.070.19 -0.11+0.25 -3.67 <0.001*** 0.13+0.13 0.070.16 -2.06 0.04*
without IAR 0.04+0.19 -0.08+0.21 -2.93 <0.01** 0.12+0.15 0.08+0.16 -1.26 0.21
filter IEL 1.88+0.17 1.88+0.17 -0.12 0.90 1.83+0.16 1.85+0.14 0.36 0.72
IER 1.85+0.22 1.84+0.27 -0.24 0.81 1.90+0.18 1.85+0.17 -1.29 0.20
IAL 0.42+0.13 0.35+0.20 -2.10 0.04* 0.42+0.11 0.3620.13 -2.28 0.02*
With IAR 0.43%0.12 0.35+0.19 -2.38 0.02* 0.41+0.11 0.37£0.15 -1.66 0.10
filter IEL 1.92+0.14 1.89+0.15 -0.78 0.44 1.95+0.16 1.95+0.14 -0.11 0.91
IER 1.96+0.15 1.92+0.16 -1.23 0.22 1.91+0.15 1.99+0.14 2.90 0.005**

Abbreviations: AC, Activation Coefficient; IAL, Integral Area Left; IAR, Integral Area Right; IEL, Integral Entropy Left side; IER, Integral Entropy Right
side. Significant level, *p<0.05, **p<0.01
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8.0 DISCUSSION

8.1 NORMATIVE STUDY

The aim of the study was to develop EPI norms for healthy Indian population and to
investigate whether EPI norms differ from European population based on gender, age
and diet factors. The present findings show that Integral Area, left and right (general
health parameter) at both physiological and psychophysiological levels in the Indian
population are different from the EPI norms for the European population. However,
Activation Coefficient (stress levels) and Integral Entropy, left and right (disorderliness
in energy pattern) at both physiological and psycho-physiological levels were similar
to the European norms. Further, a similar trend was also observed in the subgroup
analysis of gender, age and diet. The findings showed that only IA left and right side
are different at both physiological and psycho-physiological level, whereas AC and IE
left and right at both physiological and psycho-physiological level were almost similar

to the EPI norms for the European population.

Table 5 shows that 25" and 75™ percentile values for the Integral Area left and right
side are more than 1.96 Z score (cut off score for two tailed condition) for both with-
filter (physiological) and without-filter (psycho-physiological) conditions. This shows
a clear difference from existing norms for the European population. Therefore, both 1A
left and 1A right should be considered different from the European norms and should
be noted carefully while interpreting the results from an Indian population. The
European norms for 1A left and right are -0.6 to +1 (Bundzen & Korotkov, 2002). This

given range for EU population is same for both with-filter and without-filter
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measurements. The observed norms of the Integral Area in Indian population for with-
filter and without-filter readings are considerably different. These are the 25" percentile
and 75" percentile for with-filter readings of [IAL, 0.28 to 0.50] and [IAR, 0.29 to
0.51]. The 25" percentile and 75™ percentile for without-filter readings are as shown
[IAL, -0.10 to 0.21] and [IAR, -0.07 to 0.21]. This indicates that the with-filter
condition (physiological) and without-filter condition (psycho-physiological) of
measurements and their normal ranges are also different. Therefore, the two different
conditions of measurements, namely with-filter and without-filter values, should be

used separately for comparisons in Indian population.

The 25" and 75" percentile values for the Integral Entropy (IE) left and right sides were
found less than 1.96 Z score at both with-filter and without-filter conditions. Therefore,
both IE left and IE right values are not different from the European norms. However,
the 25 percentile values in both conditions of the measurements for IE left and right
were found to be considerably different. These should also be given consideration
during comparing IE left and right values for both with and without filter conditions in
Indian population, as they were found to be quite narrower in comparison to European

norms.

The observed 25" and 75" percentile values for activation coefficient showed less than
1.96 Z score. Therefore, it can be concluded that AC values of Indian population do
not differ much from the established norms of the EU population; however the observed
percentile range of AC [2.27 to 3.41] for Indian population were found to be narrower

in comparison to the AC range [2 to 4] for European population.
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Discussion from subgroup analyses

The subgroup analyses on the basis of gender, age and diet also showed similar trends
as found in the overall analysis. However, the percentile values for IA left and right,
for both with-filter and without filter, between male and female subgroups were found
considerably different from each other. These two conditions of measurements on the
basis of gender should also be taken care of while interpreting the results. In the
subgroups of age range between 18 to 40 and 41 to 60, the percentile values for AC
and 1A left and right at without-filter condition showed noticeable differences.
Therefore, it is suggested that the age factor also should be taken into consideration
while evaluating the results in research works. A similar trend was also observed in
diet-based subgroup analysis. The percentile values for AC and IA left and right from

without filter were marginally different, but not considered significant.

We suspect that the difference in the EPI norms between Indian population and
European population may be because of variation in the life style, food pattern, and
also the environmental conditions, which are important factors. We suggest for the
future work that these factors could also be studied for understanding EPI patterns in

health and disease conditions.
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8.2 CYCLIC MEDITATION VS SUPINE REST

The three parameters used to compare the effect of CM and SR groups were AC (stress
levels), IE on right and left side (entropy showing the level of disorderliness) and 1A

on right and left side (1A showing general health status of the managers).

The results showed the following:

1. Stresslevel in CM group reduced by 14.51% (p = 0.005) and no significant decrease

of 7.21% (p = 0.15) in SR group.

2. Entropy parameter (disorderliness) right reduced by 3.76% (p = 0.04) and no
significant change of 0.92% left side in CM group. In the SR group, there was more
deterioration by 8.36% (p < 0.005) left side and no significant change of 1.1% on

right side.

3. 1A (health status) also showed a significant improvement 18.48% (p = 0.05) and
30.56% (p = 0.03) right and left sides in CM group. In SR group, there was a
23.29% increase on right side (p = 0.02) and no significant change of 3.03% on left

side.

Activation coefficient (stress levels)

Earlier, a study has shown a 32.1% reduction in oxygen consumption after CM
compared to 10.1% after SR (Telles, Reddy, & Nagendra, 2000). Another study has
also shown the same trend of reduction in oxygen consumption of 19.3% in CM
and 4.8% in SR group (Sarang & Telles, 2006). Another study with osteopathy
treatment monitored through EPI technique in healthy volunteers found a
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significant reduction in AC parameter with percent change that ranged from 6% to
83% just after the treatment (Korotkov et al., 2012). The observations from our
study have also found a similar decrease in stress level, where CM produced a
highly significant reduction in AC with 14.51%, and nonsignificant in the SR group
by 7.21%. This change is reflected in an increase of the EPI glow image area that
could be due to the relaxation effect of meditation. In one of the pilot studies, EPI
image glow area was found to have an inverse relationship (Hacker, Augner, &
Pauser, 2011) with a sensitive stress marker, namely salivary alpha-amylase (SAA)
(van Stegeren, Rohleder, Everaerd, & Wolf, 2006). It was found that during
relaxation the EPI glow image area increased, whereas SAA decreased. It is well-
known that when a person is under stress condition, the excitation of sympathetic
nervous system causes constriction of blood vessels and increase in secretion of
sweat fluids (Guyton & Hall, 2011) which inhibits electro photonic emission

pattern, resulting in decreased EPI image glow area.

The findings from another study revealed that both focused (Shamatha) and
distributed (Vipassana) attention meditation from the Theravada tradition produced
an increase in HF and decrease in low-frequency (LF)/HF) components of HRV
which enhances parasympathetic activation and is an indication of a relaxation
response (Amihai & Kozhevnikov, 2014). Two days of CM program have also
shown a reduction in LF and increase in HF of HRV components in 26 managers,
which indicates a reduction in occupational stress level, suggesting a significant

decrease in sympathetic activity (Vempati & Telles, 2000). The same observation
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of an increase in HF power through CM was also observed in another study (Sarang

& Telles, 2006) suggesting an increase in vagal tone.

The findings of many researches on various meditation techniques explore
relaxation response as one outcome of meditation. From this, we conclude that the
reduction in AC is because of activation of the parasympathetic system, inducing

relaxation and also a reduction of sympathetic activation through CM practice.

Integral entropy (disorderliness)

Earlier, a study with reconnective healing has shown a reduction in entropy value
that suggest a significant harmonization of the subjects’ conditions (Korotkov et
al., 2009). Present study also showed same significant reduction in entropy values
within CM group. This may be because of lowering in stress levels. It is postulated
that any living organism produces negative entropy (Korotkov, 2011d) and reduces
its own entropy using energy from the environment. Assimilation of energy from
environment tends to be better with good mind body relaxation. This interaction
with the environment reduces during stress condition causing an increase in
entropy. Availability of Qi energy and its even distribution in organs is indicative
of health as postulated in Chinese Medicine. Hence, a significant reduction in
entropy values from higher to lower levels may be a sign of energy ordering in the
human energy system. The exception to this observation is found in IE left side
values that increased significantly within SR. This implies that SR practice may not

be effective in bringing positive changes in entropy.
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Integral area (general health status)

Meditation practices lead to positive health (Nagendra, 1988), improves
concentration (Sarang & Telles, 2006), memory, and reduced anxiety (Subramanya
& Telles, 2009a); all these lead to better psychophysiological health of the
organism. The current study has shown a significant improvement in 1A values
within the CM group; however, similar significant change was found only for IA
right side within SR group. In one of the previous studies, these 1A values were
found more in healthy people in comparison to patients with asthma (Alexandrova
et al., 2002). From this, we may state that the improvement in IA parameter in the
current study may be an indication of improvement toward good

psychophysiological health.

Further, except IE left side, there were no significant group differences between
CM and SR in the measured variables viz., AC, IE right and IA left side and IA

right side.

The idea that why only SR was selected for the control group and not some other
activity such as walking is because taking physical exercise may not be an
appropriate control group for this study as the overall effect of CM (including the
steps of asanas) is deeper relaxation, and on the contrary, walking or aerobics
practices produces sympathetic arousal. Therefore, we did not consider controlling
for the specific influence of asana component in CM using a control group doing

physical exercise.
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8.3 INTEGRATED YOGA MODULE

Though there are many researches on the effect and efficacy of yoga in the clinical
area, the present study is a first research of its kind, which not only investigates the
effect of the Integrated Yoga Module (I'YM) in healthy people but also makes an
attempt to find out whether EPI parameters differ gender wise and also to
investigate the reproducibility of the EPI outcomes; therefore, four different

experiments were performed.

The results showed a highly significant decrease in activation coefficient and highly
significant improvement in the integral area left and right from without filter
readings (psycho-physiological level) of participants after four weeks of IYM.
There were almost similar changes within both males and females’ subgroups
analysis except for the IE right parameter (WF). Further, the baseline comparisons
between the genders have also demonstrated the significant difference in IA left
and right side from both without filter and with filter readings.

Psycho-physiological level

Activation coefficient (stress parameter)

A number of studies have evidence of the phenomenon that regular practice of
integrated yoga reduces stress in various populations (Buffart et al., 2012;
McDermott et al., 2014; Michalsen et al., 2012; Rao et al., 2008; Yoshihara,
Hiramoto, Oka, Kubo, & Sudo, 2014). The results from the present study also show

that integrated yoga practice on a regular basis reduces stress significantly
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(p<0.001) in healthy people. This may be due to the yoga practices which work on
autonomic nervous system (Streeter, Gerbarg, Saper, Ciraulo, & Brown, 2012) and
restore balance between sympathetic and parasympathetic responses. Development
of a coherence zone between both SNS and PNS responses may regulate, unify and
correct the imbalances in the flow of Prana in the body. This may be confirmed by
the uniformity throughout the EPI glow image area which increases after the yoga
practice. Earlier, this phenomenon was noticed in a pilot study by other researchers.
It was found that during progression of relaxation the sensitive stress marker
Salivary Alpha Amylase (SAA) (van Stegeren et al., 2006) decreased, whereas, the
EPI image glow area increased (Hacker, Augner, & Pauser, 2011). It suggests that
significant reduction in AC leads to prevention of any abnormality in the Pranic

energy distribution which could lead to prevention of diseases.

Integral Area (1A, general health index)

It is well known that yoga components, i.e., physical postures, breathing techniques,
meditation, cleansing techniques, and diet practices improve health and well-being
in individuals (Buffart et al., 2012; Cabral, Meyer, & Ames, 2011; Gomes-Neto,
Rodrigues-Jr, Silva-Jr, & Carvalho, 2014; Jagannathan, Nagarathna, Ramakrsihna,
& Villacres, 2014). The present study also showed a highly significant increase in
IA right (p<0.001) and left (p<0.001) which suggest improvement in general health
of the participants. It may be due to reduction in stress level leading towards
harmony and improved Pranic circulation, indicating improvement in psycho-

physiological health.
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Integral Entropy (IE, disorderliness)

The integrated practices of yoga improve and regulate the vital energy called Prana
(Sharma, Hankey, Nagilla, Meenakshy, & Nagendra, 2014b). Keeping harmonious
homeostasis of this energy is a key essence of yoga practice, which keeps one
healthy and promotes positive health (Nagarathna & Nagendra, 2009). Loss of
homeostasis of the energy produces entropy, which is otherwise known as
disorderliness in the human energy systems (Korotkov, 2002c) and high or low
entropy may lead to diseases in the body. The shift of IE left higher to lower values
and IE right toward higher may be an adjustment towards balance in both. It
indicates better energy homeostasis through I'YM, which is an indication of

prevention of ill health.

Physiological level

Present study results at the physiological level have demonstrated the strength of
regular practice of yoga, which helps in sustaining the homeostasis level of energy
by keeping both mind and body in harmony. That is a unique outcome from the
study suggesting that yoga is a boon for the health. The finding showed that the
mean values of IA left, right and IE right was same before and after the 1'YM.
Although, the IE left showed a shift marked by an increase within the normal range,

but were negligible and not significant.
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Gender-wise comparisons

Subgroup analysis of males and females showed a clear significant difference of
energy parameters at the baseline. One of the previous studies reported that women
experience more stress than men (Matud, 2004). The findings from our present
study are also similar, showing that magnitude of the stress parameter is higher in
females than males as found from the baseline comparisons of both males and
females. After the intervention, both males and females group showed a significant
reduction in stress level. It is a well-known fact that high-stress levels affect the
health of individuals. According to a survey report done by American
Psychological Association “women are more likely than men to report the stress-
related health problems such as hypertension, depression, anxiety, and obesity”
(Herscher, 2014). The present study findings showed significantly lower level of
the 1A values in females than males at the both physiological and psycho-
physiological level in baseline comparison. This suggests that females are more
susceptible to develop health issues than males. After the I'YM, 1A values showed
significant improvement in both the groups, but the magnitude of improvement was
more in females than males as compared with pre scores. Studies have reported that
socioeconomic and cultural factors are common that influence the health of
females, whereas the work responsibilities influence males (American
Psychological Association, 2015; Stanton, 2001). Baseline comparisons of the IE,
left and right values at both psycho-physiological and physiological levels indicated

no difference between males and females. However, after the intervention IE right
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side (WF) decreased significantly in the male group indicating reduction in
disorderliness, whereas, an exception of significant increase was observed in IE
right values in the female group, but increase was within the normal range.
Moreover, these findings suggest that the energy pattern differs on gender bases;
hence, this needs to be studied separately with more data to substantiate the
findings. (In the next section we present the strength, limitations, implications,

suggestions and conclusion of all three projects)
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9.0 APPRAISAL

9.1 STRENGTH OF THE STUDIES

1. NORMATIVE STUDY

The present study could find out clear differences in the norms between the Indian
and the European population. This difference was most evident in the Integral Area
values. Apart from this, the study also demonstrated that EPI parameters are
considerably different at various levels like with-filter and without-filter, males and

females, two different sets of age ranges, and not the least, the diet.

2. CYCLIC MEDITATION VS SUPINE REST

A short-term intervention could produce a highly significant reduction in stress
level within the CM group which was twice in comparison to reduction within the
SR group and general health indices also showed significant improvement which is

noteworthy features of this study.

3. INTEGRATED YOGA MODULE

The study found reproducible results of reduction in stress parameter, an increase
in the health index, and decrease in disorderliness in all four experiments except IE
right. The study also found a highly significant reduction in stress parameter and
highly significant improvement in health indices due to Yoga-related lifestyle

changes. In addition, the study examined the significant difference in the energy
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parameters at baseline comparisons between males and females. These are the

strengths of the study.

9.2 LIMITATION OF THE STUDIES

1. NORMATIVE STUDY

The limitations of the study were self-reported healthy subjects and unequal

numbers of males and females.

2. CYCLIC MEDITATION VS SUPINE REST

The data were collected from different batches of SMET program conducted in
different periods on two occasions, namely morning and evening and this study
limits to males only. Various components of CM could not be studies and though
these limitations may partially reduce external validity, we estimate that these

would be within acceptable range and can be controlled in future studies.

3. INTEGRATED YOGA MODULE

Absence of a control group may have posed a threat to the internal validity of the
study; however, we estimate that this would at the maximum obscure the measured
magnitude of the effects but not the direction of effect. A further confirmatory study

may be done to better estimate the effect sizes.
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9.3 IMPLICATIONS OF THE STUDIES

1. NORMATIVE STUDY

The observed differences in IA left and right values in Indian population will help
arrive at more accurate values for research and clinical practices using EPI in India.

This will also help in assessing a person’s health status more reliably in real time.

Information with filter provides the present health status of a person, whereas
information without filter indicates possible upcoming health related issues well in
advance (Kostyuk et al., 2011). Corrections in 1A values are necessary as this will
enable us to differentiate between the energy pattern of healthy and unhealthy

persons in specific groups of people more precisely.

2. CYCLIC MEDITATION VS SUPINE REST

This will help to understand role of individual components of CM. Importantly, this
study is seen as a harbinger of other studies to be undertaken to correlate the EPI
parameters with Qi, which is the subtle energy circulating in the organs and systems
of the body. Qi is equivalent to prana in Ayurveda and Yoga and hence, this study
is seen as fundamental in establishing the above correlations. If it is indeed so as
postulated here, then EPI could turn out to be an important method for health
maintenance and for predicting the onset of a disorder before manifesting in the
physical system. Thus, the present study, though at nascent level, is thought to be
fundamental for establishing the capability of this instrument as delineated above,

further studies and more evidences are needed to take this idea clinically.
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3. INTEGRATED YOGA MODULE

I'YM can be implemented for the prevention of ill health and promotion of health

in individuals.

9.4 SUGGESTIONS FOR FUTURE STUDIES

1. NORMATIVE STUDY

We also suggest that for future studies, the sensitivity and specificity of these

proposed norms may be checked by suitably choosing the target samples.

2. CYCLIC MEDITATION VS SUPINE REST

Though the results are well-supported by the previous studies, it would be further
interesting to explore by including other objective variables. These could be HRV
or relevant biochemical tests, viz., salivary alpha amylase and cortisol etc. along
with EPI assessment to correlate the findings of CM meditation on stress levels in
individuals. Specific effect of various components of CM like asanas can also be

studies in future.

3. INTEGRATED YOGA MODULE

From the findings of significant difference in energy trend between the males and
females, it is suggested that males and females should be studied separately.
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

1. NORMATIVE STUDY

EPI norms for healthy Indian population are different from the European norms,
especially for the EPI parameter, Integral Area. All the subgroup results also
showed similar differences in Integral Area left and right parameters from European
norms. Further, the study also found considerable differences between the various
subgroup factors like gender, age range and diet. This suggests that any study being
carried out on Indian population should consider all these vital factors carefully

while analysing and interpreting the results.

2. CYCLIC MEDITATION VS SUPINE REST

The investigations from the current study contributed evidence to conclude that the
CM practice reduces stress and improves psychophysiological health indices better
than SR in managers. It further gives evidence to the possibility of monitoring Qi

(and perhaps prana) in the organ systems of the body.

3. INTEGRATED YOGA MODULE

Present study achieved the reproducible results for stress, general health and
disorderliness in all four experiments at the psycho-physiological level except IE
right side. Outcomes of the study also suggest that the energy parameters differ
gender-wise; hence, this needs to be studied separately with more data to
substantiate the findings. Further, the findings from the investigations also suggests
that I'YM can be used to regulate, improve and sustain the energy homeostasis of
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an organism. This, in essence, is important in the field of prevention and sustenance

of health.
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