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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 Prāṇa and Prāṇamaya kośa have been 

drawn to support a theoretical model which explains the dynamic nature of Prāṇa 

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 
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techniques through EPI/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. 

AIM 

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 Präëamaya kośa, 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 (IYM) on stress, general health index and disorderliness (in the 

human energy system) in healthy population, using EPI. 

METHODS 

Study 1) Prāṇamaya Kośa 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. 
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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 

Mean±SD, 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 (IYM) 

94 healthy volunteers (male 55 and female 39, age Mean±SD 26.70±8.58) were 

assessed before and after four weeks of an IYM, 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 
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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   
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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 25th and 75thpercentiles 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.  
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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. 
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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 Kriyäs (cleansing techniques), Äsana (yogic postures), Präëäyäma 

(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 Präëa (Srinivasan, 2014) and is considered 
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to be the vital energy that regulates all cellular processes and keeps a person 

healthy. Also, per Äyurvedic texts, Präëa (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). Prāṇa, 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 Prāṇa and electrons 

seems to be quite evident, however, more empirical evidence is needed to support 

the conceptual idea. We operationally define Prāṇa as the intensity of electro 

photonic emission patterns as obtained in a form of EPI-gram. Homeostasis of 

Prāṇa 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 Präëa 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 (Präëa) homeostasis is required for healthy functioning of all 

systems within the body.  



  3 

 

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

cause of diseases and disorders (Vyädhi) which are believed to emerge from the 

disrupted mind (leading to Ädhi) and beyond. The disturbed mind leads to stress 

and further creates imbalances in Präëa and later, these imbalances in Präëa 

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 Präëa. This understanding of disease manifestation suggests that if this 

hindrance in Präëa 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 Mänòükya Upaniñat (An, Kulkarni, Nagarathna, & Nagendra, 2010). The 
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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 Äsana (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 (Çaväsana). 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, 
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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 



  6 

 

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 
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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 Prāṇa 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 Präëa and Prāṇamaya 

kośa, Cakräs and Näòés 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 Präëa and Chi, Präëa from various ancient 

Indian scriptures (Vedäs, Upaniñad, and Çrémadbhagavadgétä) and Chi from ancient 

Chinese scriptures. An attempt have been made in order to correlate Präëa and chi, Iòä 

and Piìgalä Näòés 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 Präëa, its evolution and its regulation through 

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

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

this work, Upanishads – Praçnopaniñat, Taittiréyopaniñat and yoga texts 

Pätaïjalayogasüträëi, Haöhayogapradépikä, Çrémadbhagavadgétä and Yogaväsiñöhaù 

have been referred. The author have highlighted the evolution of Präëa from ancient 

scripture, its relevance with breathing, its regulation through Präëäyäma and also 

mentioned how to achieve mastery over Präëa through Präëäyäma (Hakked, 2013). 
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In a Ph.D. thesis, entitled, “understanding type 2 diabetes at the Prāṇamaya Kośa level” 

have focused on the Präëic energy imbalances when increase, so do the grounds for 

manifestation of pathology and tracking the Präëa imbalances caused by emotions and 

other blockages (Ädhi) 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 Präëa and its five components (five väyus), 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 Präëa/chi imbalances that leads to diseases (Meenakshy, 2015).
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TABLE 1: SUMMARY TABLE OF PREVIOUS WORKS 

AUTHOR 

AND YEAR 
SUMMARY STRENGTH LIMITATIONS 

Niharika, 2012 

(M.Sc. 

Dissertation) 

1. The concept of präëa was 

driven from ancient scriptures 

(Vedäs, Upaniñad, and 

Çrémadbhagavadgétä) 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 Präëa and chi 

have been brought out 

2. Iòä and piìgalä näòés were related 

to Yin and Yang 

3. Five main Präëas, sub  Präëas and 

their functioning were mentioned 

4. Präëa was defined from vedäs point 

of view which gives in-depth 

understanding of Präëa 

5. Theoretical work was related to 

experimental work.  

1. No theoretical model 

Was proposed 

2. Major focus have been 

only on Präëa and chi 

relevance 
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Hakked, 2013 

(M.Sc. 

Dissertation)  

1. Explained the concept of 

Präëa, its evolution and its 

regulation through (Präëäyäma). 

2. The texts referred were 

Praçnopaniñat, taittiréyopaniñat, 

Pätaïjalayogasüträëi, 

Haöhayogapradépikä, 

Çrémadbhagavadgétä and 

Yogaväsiñöhaù. 

3. Präëa is force behind every 

action.  

1. Präëa and breath were related  

2. Präëa regulation was focused  

3. Experimental work has been related 

with literature review 

4. Präëa and Präëäyäma have been 

detailed 

1. No theoretical model was 

proposed  

2. Main focus of the work 

was on Präëa and 

Präëamaya kośa only 

Sharma, 2014 

(Ph.D. thesis) 

Main focused on the Präëic 

energy imbalances which grounds 

for manifestation of pathology. 

Tracking the Präëa imbalances at 

earliest in apparently healthy 

1. A theoretical framework for the 

subtle anatomy of Prāṇamaya kośa 

have been proposed 

Out of 108 major and minor 

Upanishads mainly focused 

on Prasnopaniṣad with some 

input from taittiréyopaniñat 

and chändogyopaniñat. 
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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 Präëa connected 

to respiration and circulation. 

Imbalance in Ojas and Tejas 

cause imbalance in Präëa and 

vice versa. 

1. Detailed on Präëa imbalances 

caused by Ädhi 

2. Elucidation on the structure of 

imbalances in Präëa and 5 väyus 

3. The mechanism how this Präëa 

imbalance develop  

4. A theoretical model for Präëa/Chi 

imbalances leads to diseases was 

proposed  

5. Literary search work was related to 

experimental work 

Major focus was on 

Präëa/chi imbalances caused 

by Ädhi 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 Prāṇa, Prāṇamaya kośa, näòés and cakräs. 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 Prāṇamaya 

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

Präëa/Chi imbalances leads to diseases have been proposed. But, earlier studies have not 

explored measurement of Prāṇa. Hence in our study, we have attempted three things, first, 

to draw a concept of the Prāṇamaya kośa, the compilation of verses related to Prāṇa and 

Prāṇamaya kośa (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 Prāṇa and lastly developed a theoretical framework. 
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2.3 AIM & OBJECTIVES  

AIM 

To understand the concept of Präëä and Prāṇamaya kośa in animate and inanimate 

subjects. 

OBJECTIVES 

 To present information about Präëa with its specific functions. 

 To find out the availability of the life force in the animate. 

 To develop a model explaining the dynamic presence of Prāṇa through experiment 

on dead and living leaves using EPI instrument. 

2.4 METHODOLOGY  

SOURCES  

 

1. Çruti - Upaniñad - (103) 

 Praçnopaniñat - àîaepin;t! 

 Kena Üpaniñat - ken ^pin;t! 

 Kaöhopaniñat - kQaepin;t!   

 Muëòakopaniñat - mu{fkaepin;t! 

 Taittiréyopaniñat - tEiÄrIyaepin;t!   

 Aitareyopaniñat - @etreyaepin;t!  

 Chändogyopaniñat - DaNdaeGyaepin;t! 

 Båhadäraëyakopaniñat - b&hdar{ykaepin;t!   

2. Småti - Sm&it 
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 Çrémadbhagavadgétä || (ïImÑgvÌIta) 

 Yogaväsiñöhaù (yaegvaisó>) 

 Pätaïjalayogasüträëi (patÃlyaegsUÇai[) 

3. Çästrä - zaôa 

 Vedänta-sära (vedaNt-sar) 

 Païcékaraëam (pÂIkr[m!) 

 Païcadaçé (pÂdzI) 

4. Tantra – tÙ (Haöhayoga – hQyaeg - Texts) 

 Haöhayogapradépikä (hQyaegàdIipka) 

 Úheraëòa saàhitä ("er{f s<ihta) 

 Haöharatnävalé (hQrÆavlI) 

 
(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 Prāṇa and Prāṇamaya kośa with 

special reference to major Upaniñat, Småtis, Çästräs and Tantra. 

2.6 EXCLUSION CRITERIA 

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

Präëä and Prāṇamaya kośa 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 PRÄËA 

1. àk;eR[ Anit #it àa[>| 

Prakarñeëa anati iti präëaù | 

That which moves itself and makes other to move or activate in action is 

Präëa. 

2. àai[it jIvit b÷kalimit, à + An! + Ac! 

Präëiti jévati bahukälamiti| pra + an + ac| 

That which lives for long duration – living beings in general 

3. àai[Tyneneit kr[e à + An! + "|! va, äüa, #it icka{fze;>. ÿNmaét>, 

Präëityaneneti karaëe pra + an + ghaï vä| brahmä| iti cikäëòaçeñaù|| hranmärutaù| 

Brahma who causes life – causative factor for life beings. 

Meaning of Präëa in different texts 

Präëa is a Saàsakrita word constructed of the syllables PRA and AN. 'An' means 

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

motion. This constant motion commences in the human being as soon as he is 

conceived in his mother's womb. Präëa is therefore a type of energy responsible for 

the body's life, heat and maintenance. 
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Tarkasangraha – 

zrIraNtSsÂarI vayu> àa[>, 

Çaréräntassaïcäré väyuù präëaù| 

The air flowing inside the body is called präëa. 

àîaepin;t!   - Praçnopaniñat  

 

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

@; àiwvI riydeRv> sds½aèt< c yt!. 

Eño'gnistapatyeña sürya eña parjanyo maghaväneña väyuù| 

eña prathivé rayirdevaù sadasaccämrataà 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. 

(Praçnopaniñat, Ch:2, V:5) 

àa[Syed< vze sv¡ iÇidve yt! àitiótm!, 

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

Präëasyedaà vaçe sarvaà tridive yat pratiñöhitam | 

mäteva puträn rakñasva  çréçca prajïäà ca vidhehi na iti || 13 || 

 

All that exists here is under the control of präëa and also what exists in heaven. Protect 

us as a mother her sons; bestow upon us prosperity and wisdom. 

(Praçnopaniñat, Ch:2, V:13) 

The Yogaväsiñöhaù (one of the great Advaita scriptures) depicts Präëa as an alive 

form of expanded cosmic existence, without limits or boundaries. However, the ancient 

sage Vasiñöha also made it strong that there is some kind of personal Präëa, which 

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

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

Païcakoça - pÂkaez 

Païcakoça (Saàsakrita: pÂkaez; "five sheaths") from root païca, "five" + koça, 

"body", means five sheaths. According to yogic science, a human being is capable 

of experiencing five dimensions of existence, which are called Païcakoça 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 koça, 

the koça of matter, the physical vehicle, the Präëamaya koça, the koça of präëa, the 

"vital" vehicle, the Manomaya koça, the koça of Manas, the mental vehicle, 

the Vijïänamaya koça, the koça of Vijïäna, the vehicle of Higher Reason and 

the Änandamaya koça, the koça of Änanda (joy or bliss). And when that vehicle is 

well developed there is that self-realization which involves ultimate experience of 

Unity with All. 

http://veda.wikidot.com/self-realization
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 Figure 1: Graphical presentation of Païcakoça 

The physical body (Annamaya koça) is also called Sthüla Çaréra, "gross body." The 

soul body (Änandamaya koça) is also called Käraëa Çaréra, "causal body." 

The Präëamaya, Manomaya and Vijïänamaya koçäs together comprise 

the Sükñma Çaréra, "subtle body," with the Präëamaya shell disintegrating at death. 

The Five koçäs 

pÂkaezaidyaegen tÄNmy #v iSwt>, 

zuÏaTma nIlvôaidyaegen S)iqkae ywa.14. 

Païcakoçädiyogena tattanmaya iva sthitaù| 

çuddhätmä nélavasträdiyogena sphaöiko yathä||14|| 

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

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

(Ätmabodha, V:14) 

http://veda.wikidot.com/sukshma-sharira
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The Païcakoça (five sheaths) concept is mentioned with in-depth understanding in the 

Taittiréyopaniñat.  

Table 2: Explanation of Païcakoça from gross level to fine 

Païcakoça (pÂkaez) 

Annamaya koça Matter Physical Physical body and senses 

Präëamaya koça Vital Air Energy Driving force behind the physical 

aspect of the senses and the 

operation of the physical body 

Manomaya koça Mind Mental Processing, reason, logic and 

emotion 

Vijïänamaya koça Intellect Wisdom Faculty which discriminates 

Änandamaya koça Bliss Center of 

Consciousness 

Independent of any reason or 

stimulus 

 

àa[my kaez - Prāṇamaya kośa  

The next of the five koça (Annamaya koça, präëamaya koça, manomaya koça,  

vijïänamaya koça and änandamaya koça) is präëamaya koça. Präëa means energy. 

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

this world is a part of cosmic life. Präëa 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. 

Präëa is known as constant motion throughout life. The tiniest part of an atom has 

Präëa. Wherever there is Präëa there is movement, growth, change and activity and 

where there is no Präëa there is no activity. When we die, the body dissipates, because 

it has become completely bereft of Präëa. Präëa is one item of our total composition 

and should also be dealt with in yoga. If the Präëäs are agitated or there is a 

Präëa imbalance, there is imbalance everywhere. To understand Präëa we need to 

know a little about positive and negative atoms. The Präëäs 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 Präëa in the body, because Präëa is 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 Präëa is like electricity which is responsible for the functioning of 

all electrical items such as microphone or light bulb, similarly the Präëa is responsible 

for action of karmendriyäs (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 Präëa and the indriyäs or sense 

organs is required. Too much Präëa might results into hyperactivity and low level of 

Präëa might result in hypo activity. The Präëa is the force behind all karmendriyäs. 

Präëamaya koça is the energy in Annamaya koça.  

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

tool to purify the Präëamaya koça. As the Präëa penetrates into each and every cell 

and fiber of the body by practice of pranayama. The pranayama practice regulates the 

Präëic energy, prevents energy blockage and helps in proper functioning of Präëa in 

the body. Whereas, in meditation, another practice of yoga, we become aware of 

präëamaya koça, explore it, and then go inward, to and through the other koça 

(Sarswati, 1984). 

 

2.8 PRÄËA AND PRÄËAMAYA KOÇÄ FROM VARIOUS ANCIENT 

LITERATURES 

Upaniñad  

kenaepin;t! - Kenopaniñat 

` kenei;t< ptit àei;t< mn> ken àa[> àwm> àEit yu´>, 

kenei;ta< vacimma< vdiNt c]u> ïaeÇ< k % devae yuni´.  

Om keneñitaà patati preñitaà manaù kena präëaù prathamaù praiti yuktaù | 

Keneñitäà väcamimäà vadanti cakñuù çrotraà ka u devo yunakti || 1|| 
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The disciple asked: Om. By whose will directed does the mind proceed to its object? At 

whose command does the Präëa, the foremost, do its duty? At whose will do men utter 

speech? Who is the god that directs the eyes and ears? 

(Kenopaniñat, ch: 1 V:1) 

ïaeÇSy ïaeÇ< mnsae mnae ydœ vacae h vac< s % àa[Sy àa[>, 

c]u;í]uritmuCy xIra> àeTyaSma‘aekadm&ta ÉviNt.  

Çrotrasya çrotraà manaso mano yad väco ha väcaà sa u präëasya präëaù | 

Cakñuñaçcakñuratimucya dhéräù pretyäsmällokädamåtä 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. 

(Kenopaniñat, ch: 1 V:2) 

yTàa[en n àai[it yen àa[> à[Iyte, 

tdev äü Tv< iviÏ ned< yiddmupaste.  

Yatpräëena na präëiti yena präëaù praëéyate | 

Tadeva brahma tvaà viddhi nedaà yadidamupäsate || 

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. 

(Kenopaniñat, ch: 1 V:3) 

kQaepin;t!  - Kaöhopaniñat 

ya àa[en sMÉvTyiditdeRvtamyI, 

guha< àivZy itóNtI — ya ÉUteiÉVyRjayt, @tÖE tt!.  

Yä präëena sambhavatyaditirdevatämayé | 

Guhäà praviçya tiñöhantéà yä bhütebhirvyajäyata | 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 Präëa, the life of all beings.” 

(Kaöhopaniñat, ch: 2.1 V: 7) 

Interpretation 

The life we breathe, the energy that we breathe, is all the expression of this 

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

plants, animals etc., all move because of the Präëa 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. Präëa 

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. 

^Xv¡ àa[muÚyTypan< àTygSyit, 

mXye vamnmasIn< ivñe deva %paste.  

Ürdhvaà präëamunnayatyapänaà pratyagasyati | 

Madhye vämanamäsénaà viçve devä upäsate || 

He (Brahman) sends up the Präëa and throws the Apana downwards, that adorable one 

seated in the centre, all devas worship. (II.2.3) 

(Kaöhopaniñat, ch: 2.2 V: 3) 

n àa[en napanen mTyaeR jIvit kín, 

#tre[ tu jIviNt yiSmÚetavupaiïtaE.  

Na präëena näpänena martyo jévati kaçcana | 

Itareëa tu jévanti yasminnetävupäçritau || 

Not by Präëa, 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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(Kaöhopaniñat, ch: 2.2 V: 5) 

mu{fkaepin;t!  - Muëòakopaniñat  

tpsa cIyte äü ttae=ÚmiÉjayte, 

AÚat! àa[ae mn> sTy< laeka> kmRsu cam&tm!.  

Tapasä céyate brahma tato'nnamabhijäyate | 

Annät präëo manaù satyaà lokäù karmasu cämåtam || 

 

Brahman expands by means of austerity, and from It primal matter is produced; from 

matter, Präëa; from Präëa, mind; from mind, the elements; from the elements, the 

worlds; thence works, and from the works, their immortal fruits. 

(Muëòakopaniñat, ch: 1.1 V: 8) 

@tSma¾ayte à[ae mn> sveRiNÔyai[ c, 

o< vayuJyaeRitrap> p&iwvI ivñSy xair[I.  

Etasmäjjäyate praëo manaù sarvendriyäëi ca | 

Khaà väyurjyotiräpaù påthivé viçvasya dhäriëé || 

From Him are born Präëa, mind, all the sense−organs, Akasa, air, fire, water, and earth, 

which supports all. 

(Muëòakopaniñat, ch: 2.1 V: 3) 

A¶ImURxaR c]u;I cNÔsUyaER idz> ïaeÇe vag! ivv&taí veda>, 

vayu> à[ae ùdy< ivñmSy pÑ(a< p&iwvI ýe; svRÉUtaNtraTma.  

Agnérmürdhä cakñuñé candrasüryau diçaù çrotre väg vivåtäçca vedäù | 

Väyuù praëo hådayaà viçvamasya padbhyäà påthivé hyeña sarvabhütäntarätmä ||  

 

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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(Muëòakopaniñat, ch: 2.1 V: 4) 

 

tSma½ deva b÷xa sMàsUta> saXya mnu:ya> pzvae vya<is, 

àa[apanaE ìIihyvaE tpí ïÏ sTy< äücy¡ ivixí.  

Tasmäcca devä bahudhä samprasütäù sädhyä manuñyäù paçavo vayäàsi | 

Präëäpänau vréhiyavau tapaçca çraddha satyaà brahmacaryaà vidhiçca || 7|| 

 

By Him are begotten the various devas, the sadhyas, men, cattle, birds, and also Präëa 

and Apana, rice and corn, penance, faith, truth, continence, and law. 

(Muëòakopaniñat, ch: 2.1 V: 7) 

sÝ àa[a> àÉviNt tSmaTsÝaicR;> simx> sÝ haema>, 

sÝ #me laeka ye;u criNt àa[aguhazya inihta> sÝ sÝ. 

Sapta präëäù prabhavanti tasmätsaptärciñaù samidhaù sapta homäù | 

Sapta ime lokä yeñu caranti präëäguhäçayä nihitäù sapta sapta || 8|| 

 

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

seven oblations, and also the seven planes where move the Präëas, lying in the cave, 

which are seven in each living being. 

(Muëòakopaniñat, ch: 2.1 V: 8) 

tEiÄrIyaepin;t!  - Taittiréyopaniñat 

 

àa[< deva Anu àa[iNt, mnu:ya> pzví ye, àa[ae ih ÉUtanamayu>, tSmat! svaRyu;muCyte, 

svRmev t AayuyRiNt, ye àa[< äüaepaste, àa[ae ih ÉUtanamayu>, tSmat! svaRyu;muCyt #it, 

tSyE; @v zarIr AaTma, y> pUvRSy, tSmaÖa @tSmat! àa[myat!, ANyae=Ntr AaTma mnaemy>, 
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tenE; pU[R>, s va @; pué;ivx @v, tSy pué;ivxtam!, ANvy< pué;ivx>, tSy yjurev izr>, 

\Gdi][> p]>, samaeÄr> p]>, Aadez AaTma, AwvaRi¼rs> puCD< àitóa, tdPye; ðaekae Évit.  

Präëaà devä anu präëanti | manuñyäù paçavaçca ye | präëo hi bhütänämäyuù | tasmät 

sarväyuñamucyate | sarvameva ta äyuryanti | ye präëaà brahmopäsate | präëo hi 

bhütänämäyuù | tasmät sarväyuñamucyata iti | tasyaiña eva çäréra ätmä | yaù pürvasya 

| tasmädvä etasmät präëamayät | anyo'ntara ätmä manomayaù | tenaiña pürëaù | sa vä 

eña puruñavidha eva | tasya puruñavidhatäm | anvayaà puruñavidhaù | 

tasya yajureva çiraù | ågdakñiëaù pakñaù | sämottaraù pakñaù | 

ädeça ätmä | atharväìgirasaù pucchaà pratiñöhä | 

tadapyeña çloko bhavati ||  

 

“The gods breathe after the Präëa, so also do men and cattle; for the Präëa is the life of 

creatures. Therefore it is called the life of all. Those who worship the Präëa as Brahman 

obtain a full life; for the Präëa is the life of creatures. Therefore it is called the life of all.”  

This sheath of the Präëa is the embodied soul of the former. Verily, different from this 

sheath, which consists of the essence of the Präëa, 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. 

(Taittiréyopaniñat, 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 (Präëa), 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.. 

àa[ae äüeit Vyjanat!, àa[aÏ(ev oiLvmain ÉUtain jayNte, àa[en jatain jIviNt, àa[< 

àyNTyiÉs<ivzNtIit, tiÖ}ay, punrev vé[< iptrmupssar, AxIih Égvae äüeit, t haevac, 

tpsa äü ivij}asSv, tpae äüeit, s tpae=tPyt,. 

Präëo brahmeti vyajänät | präëäddhyeva khalvimäni bhütäni jäyante | 

präëena jätäni jévanti | präëaà prayantyabhisaàviçantéti | tadvijïäya | punareva 

varuëaà pitaramupasasära | adhéhi bhagavo brahmeti | ta hoväca | tapasä brahma 

vijijïäsasva | tapo brahmeti | sa tapo'tapyata | || 

 

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

by the Präëa, when born, do they live; into the Präëa 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. 

(Taittiréyopaniñat, 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. 

 

@etreyaepin;t! - Aitareyopaniñat 

 

tm_ytpÄSyaiÉtÝSy muo< inriÉ*t ywa={f< 

muoaÖaGvacae=i¶naRiske inriÉ*et< naiska_ya< àa[>. 

Tamabhyatapattasyäbhitaptasya mukhaà nirabhidyata yathä'ëòaà 

mukhädvägväco'gnirnäsike nirabhidyetaà näsikäbhyäà präëaù || 

 

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. 

(Aitareyopaniñat, ch: 1.1 V: 4) 

àa[aÖayuri][I - Präëädväyurakñiëé 

 

Ai¶vaRGÉUTva muo< àaivzÖayu> àa[ae ÉUTva naiske 

àaivzdaidTyí]uÉURTva=i][I àaivzaiÎz> 

ïaeÇ< ÉUTva k[aER àaivzÚae;ixvnSptyae laemain ÉUTva 
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TvcMàaivz<íNÔma mnae ÉUTva ùdy< àaivzNm&Tyurpanae 

ÉUTva naiÉ< àaivzdapae retae ÉUTva izî< àaivzn!.  

Agnirvägbhütvä mukhaà präviçadväyuù präëo bhütvä näsike 

präviçadädityaçcakñurbhütvä'kñiëé präviçäddiçaù 

çrotraà bhütvä karëau präviçannoñadhivanaspatayo lomäni bhütvä 

tvacampräviçaàçcandramä mano bhütvä hådayaà präviçanmåtyurapäno 

bhütvä näbhià präviçadäpo reto bhütvä çiçnaà präviçan || 

 

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. 

(Aitareyopaniñat, ch: 1.2 V: 4) 

DaNdaeGyaepin;t! - Chändogyopaniñat   

 

Präëa, 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 Präëas must be as pure and subtle as possible, since 

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

Präëa, 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 Präëa” 

(Chändogyopaniñat, 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, Präëa is made up of water” (Chändogyopaniñat 

6.5.4). Then he repeats this, giving examples. 
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The Physical Nature of the Mind, the Präëa and Speech 

AÚmizt< Çexa ivxIyte tSy y> Swivóae xatuStTpurI;<  

Évit yae mXymStNmas< yae=i[óStNmn>.  

Annamaçitaà tredhä vidhéyate tasya yaù sthaviñöho dhätustatpuréñaà  

bhavati yo madhyamastanmäsaà yo'ëiñöhastanmanaù ||  

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. 

(Chändogyopaniñat, ch: 6.5 V:1) 

Aap> pItaôexa ivxIyNte tasa< y> Swivóae xatuStNmUÇ<  

Évit yae mXymSt‘aeiht< yae=i[ó> s àa[>.  

Äpaù pétästredhä vidhéyante täsäà yaù sthaviñöho dhätustanmütraà  

bhavati yo madhyamastallohitaà yo'ëiñöhaù sa präëaù ||  

 

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.  

(Chändogyopaniñat, ch: 6.5 V:2) 

tejae=izt< Çexa ivxIyte tSy y> Swivóae xatuStdiSw  

Évit yae mXym> s m¾a yae=i[ó> sa vakœ.  

Tejo'çitaà tredhä vidhéyate tasya yaù sthaviñöho dhätustadasthi  

bhavati yo madhyamaù sa majjä yo'ëiñöhaù sä väk || 

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.   

(Chändogyopaniñat, ch: 6.5 V:3) 

AÚmyih saeMy mn> Aapaemy> àa[StejaemyIvaigit ÉUy  

@v ma ÉgvaiNv}apyiTvit twa saeMyeit haevac.  
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Annamayahi somya manaù äpomayaù präëastejomayévägiti bhüya  

eva mä bhagavänvijïäpayatviti tathä somyeti hoväca || 

‘O good looking one, mind is surely made of food, vital force is made of water, and 

speech is made of fire.’ 

(Chändogyopaniñat, ch: 6.5 V:4) 

Though Präëa is known to be made out of water, but it also comes into the body via 

breath. The practice of proper breathing or präëäyäma increase Präëa into our system 

literally makes us feel more alive and it invigorates and powers Präëamaya koça. 

b&hdar{ykaepin;t!  - Båhadäraëyakopaniñat 

 

s Çexa==Tman< Vyk…éta==idTy< t&tIym! vayu< t&tIyG< s @; àa[ôexa ivihtStSy àacI idi]rae=saE 

casaE cemaRvawaSy àtIcI idKpuCDmsaE casaE c sKWyaEdi][a caedIcI c pañeR*aE> p&óm! ANtir]mudrm! 

#ymur> s @;ae=Psu àitiótae yÇ Kv cEittdev àititóTyev< ivÖan!. 

Sa tredhä''tmänaà vyakurutä''dityaà tåtéyam väyuà tåtéyagà sa eña präëastredhä 

vihitastasya präcé dikñiro'sau cäsau cermäväthäsya pratécé dikpucchamasau cäsau ca 

sakthyaudakñiëä codécé ca pärçvedyauù påñöham antarikñamudaram iyamuraù sa eño'psu 

pratiñöhito yatra kva caititadeva pratitiñöhatyevaà vidvän || 

 

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

(Båhadäraëyakopaniñat, ch: 1.1 V: 3) 

(Smratés) 
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yaegvaisó> - Yogaväsiñöhaù 

Flow of Präëa become calm within 

Aòadz> sgR> - Añöädaçaù Sargaù 

#it icÄ< smaxay tSwaE ASpiNdteiNÔy>, 

ANtrev zzamaSy ³me[ àa[s{tit>. 

Iti cittaà samädhäya tasthau aspanditendriyaù| 

antareva çaçämäsya krameëa präëasaëtatiù|| 

 

Concentrating the mind thus, he remained without making his senses throb (or move). 

Gradually, the flow of his Präëa (or vital air) just became calm (or was extinguished) 

within. 

(Yogaväsiñöhaù, Ch: XVIII V: 9) 

iv<z> sgR> 

Viàçaù Sargaù 

Contemplation on Präëa is the cause to a long life here 

AaTmicNta mhaïeZQa svRs<kLpvijRta. 

svRÊ>o]ykir svRsaEÉaGyvixRnI, 

kar[< jIivtSyeh àa[icNta smaiïta. 

Ätmacintä mahäçreçöhä sarvasaìkalpavarjitä|| 

sarvaduùkhakñayakari sarvasaubhägyavardhiné| 

käraëaà jévitasyeha präëacintä samäçritä|| 

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 

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

(Yogaväsiñöhaù, Ch: XXI, V: 43-44) 

The cause of long life  



 

36 

 

reck> pUrkíEv k…MÉkí iÇxa iSwta>. 

baýía_yNtríeit tÄl][li]ta>, 

Recakaù pürakaçcaiva kumbhakaçca tridhä sthitäù|| 

bähyaçcäbhyantaraçceti tattalakñaëalakñitäù| 

 

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

Präëa). They are characterised by the attributes, external and internal.  

(Yogaväsiñöhaù, Ch: XXI, V: 53) 

icrjIivtkar[m! - Cirajévitakäraëam (teh cause of long life) 

AVy¢< AiSmn! Vyapare äaü< pirhrn ! mn>. 

idnE> kitpyErev pr< Aaßaeit kevlm!, 

Avyagram asmin vyäpäre brähmaà pariharan manaù|| 

dinaiù katipayaireva param äpnoti kevalam| 

 

Steady in this practice, avoiding external contacts, the mind attains to the Supreme (state) 

absolutely, merely in a matter of days. 

(Yogaväsiñöhaù, Ch: XXI, V: 54) 

@;a ih icÄivïaiNt> mya àa[smaixna. 

³me[anen s<àaÝa Svy< AaTmin inmRle, 

Eñä hi cittaviçraantiù mayä präëasamädhinä|| 

krameëänena sampräptä svayam ätmani 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.  

(Yogaväsiñöhaù, Ch: XXI, V: 55) 

Vital air productive of superhuman power  

p|civ<z> sgR> Païacaviàçaù Sargaù 

cUfalaya> kwaya< c às'œGapitta< #mam!. 
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àa[aidpvna_yasi³ya< isiÏ)la< ïu[u, 

Cüòäläyäù kathäyäà ca prasaìgapatitäm imäm|| 

präëädipavanäbhyäsakriyäà siddhiphaläà çruëu| 

Hear this teaching about the practice of (controlling) Präëa and other vital airs productive 

of superhuman powers (or faculties), whih has occured in the topic of Choodaalaa’s 

story. 

(Yogaväsiñöhaù, Ch: XXV, V: 23) 

Bio-energy abides in all living beings  

kIqaid:vip sveRsu mmRSwan< smaiïta. 

Éaeigvt! m{flakara svRda SpNdêip[I, 

pavin prma zi´> pvmanen itóit. 

Kéöädiñvapi sarvesu marmasthänaà samäçritä|| 

bhogivat maëòaläkärä sarvadä spandarüpiëé| 

pävani paramä çaktiù pavamänena tiñöhati|| 

 

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. 

(Yogaväsiñöhaù, Ch: XXV, V: 27-28) 

Kuëòaliné 

sa=t> k…{filnI àae´a nafyae ÿdykaezga>, 

ASya< smSta> s<bÏa> sEv àa[myI Sèta. 

àa[apanSvêptTvat! Ax ^Xv¡ ìjTysaE, 

Sä'taù kuëòaliné proktä näòayo hradayakoçagäù| 

asyäà samastäù sambaddhäù saiva präëamayé smratä|| 

präëäpänasvarüpatatvät adha ürdhvaà 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 Präëa (or bio-energy). On 

account of tis inherent nature being Präëa and Apaana, it moves up and down (in the 

body).  

(Yogaväsiñöhaù, Ch: XXV, V: 29) 

AaixVyaxy>- Äadhivyädhayaù (disease of the mind and body) 

yxNt> maétae êÏ> Vyaix> jNtae> n jayte. 

dehÊ>o< ivÊ> Vyaix< AaXyaOy< vasnamYm!, 

Yadhantaù märuto rüddhaù vyädhiù jantoù na jäyate|| 

dehaduùkhaà viduù vyädhim ädhyäkhyaà väsanämaym| 

 

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). 

(Yogaväsiñöhaù, Ch: XXV, V: 30) 

ÊrÚa_yvhare[ ÊdeRza³m[en c. 

Ê:kalVyvhare[ ÊjRnas'œGadae;t>, 

]I[Tvat! va=itpU[aRTvat! nafIna< rNØs<ttaE. 

àa[e ivxurta< yate Vyaix> dehe àvtRte, 

Durannäbhyavahäreëa durdeçäkramaëena ca|| 

duñkälavyavahäreëa durjanäsaìgadoñataù| 

kñéëatvät vä'tipürëätvät näòénäà randhrasantatau|| 

präëe vidhuratäà yäte vyädhiù dehe pravartate| 

 

Disease occurs in the body when Präëa (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). 

(Yogaväsiñöhaù, Ch: XXV, V: 31-32) 

icÄe ivxuirte deh> s<]aeÉ< %pyait ih, 

s<]aeÉat! saMy< %TöJy dhiNt àa[vayv>. 

Citte vidhurite dehaù saìkñobham upayäti hi| 

saìkñobhät sämyam utsrajya dahanti präëaväyavaù|| 

 

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. 

(Yogaväsiñöhaù, Ch: XXV, V: 35) 

 

Asme vhit àa[e nafyae yaiNt ivs<iSwitm!, 

k…jI[RTv< AjI[RTv< AitjI[RTvmev va. 

dae;ayEv àyaTyÚ< nafIàa[ivpyRyat!, 

Asame vahati präëe näòayo yänti visaàsthitim| 

kujérëatvam ajérëatvam atijérëatvameva vä|| 

doñäyaiva prayätyannaà näòépräëaviparyayät| 

 

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.  

(Yogaväsiñöhaù, Ch: XXV, V: 36) 

How to regulate vital air?  

sTvzuÏ(a vhNTyete ³me[ àa[vayv>. 

jryiNt twa=Úain Vyaix> ten ivnZyit, 
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Satvaçuddhyä vahantyete krameëa präëaväyavaù|| 

jarayanti tathä'nnäni vyädhiù tena vinaçyati| 

 

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

digested. Because of that, physical eilments parishes. 

(Yogaväsiñöhaù, Ch: XXV, V: 40) 

Çästräs  

vedaNt-sar - Vedänta-Sära 

@te;a< àa[aid:vNtÉaRvaTàa[ady>,pÂEveit keict!. 

Eteñäà präëädiñvantarbhävätpräëädayaù païcaiveti kecit|| 

Some say that on account of their being included in Prāṇa etc., the vital forces are 

really five in numbers. 

(Vedänta-sära, 86) 

vayv> àa[apanVyanaedansmana>. 

Väyavaù präëäpänavyänodänasamänäù|| 

The five vital forces are the präëa, apäna, vyäna, udäna and samäna. 

(Vedänta-sära, 77) 

@tTàa[aidpÂkmakazaidgtrjae<Zea_yae imilte_y %tpXye. 

Etatpräëädipaïcakamäkäçädigatarajoàçebhyo militebhya utapadhye|| 

These five vital forces, viz., Prāṇa etc. are produced from the combination of the 

active (Rajas) particles of other etc. 

(Vedänta-sära, 87) 
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#d< àa[idpÁCk< kmeRiÔyE> siht< sTàa[mykaezae Évit, ASy i³yaTmkTven rjae<zkayeTvm!. 

Idaà präëadipaïckaà karmedriyaiù sahitaà satpräëamayakoço bhavati| asya 

kriyätmakatvena rajoàçakäyetvam|| 

These five vital forces such as Prāṇa etc., together with organs of action, constitute 

the vital sheath (Prāṇamaya kośa). Its active nature shows that it is the product of the 

particles of Rajas. 

(Vedänta-sära, 88) 

pÂdzI - Païcadaçé  

 

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 Präëa and life principles.  

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

to the variations in its functions. 

tE> svER> sihtE> v&iÄmedat! s pÁCxa, 

àa[ae=pan> smaníaedanVyanaE c! te pun>. 

Taiù sarvaiù sahitaiù våttimedät sa païcdhä| 

präëo'pänaù samänaçcodänavyänau c te punaù|| 

(Païcadaçé, Ch: 1, V: 22) 
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“From all of them together is born Präëa. Due to the difference in functioning, it is five-

fold. They are präëa, apäna, samäna, udäna and vyäna” 

The five factors herebefore as described, namely the five faculties of sensation, the 

five facultiess of action, the five aspects of Präëa, the mind and the intellect, in all, 

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

 

buiÏkmeRiNÔyàa[pÁCkE> mnsa ixya, 

zrIr< sÝdziÉ> sUúm< ti‘'œGamuCyte. 

Buddhikarmendriyapräëapaïckaiù manasä dhiyä| 

çaréraà saptadaçabhiù sükñmaà talliìgamucyate|| 

 The subtle body is made up of the 17 factors, namely the five senses of perception, the 

five faculties of action, the five Präëas, the mind and the intellect. It is also called Linga. 

(Païcadaçé, Ch: 1, V: 23) 

Tantras 

hQyaegàdIipka - Haöhayogapradépikä 

 

cle vat< cl< icÄ< iníle iníl< Évet!, 

yaegI Swa[uTvmaßaeit ttae vayu< inraexyet!. 

Cale vätaà calaà cittaà niçcale niçcalaà bhavet| 

yogé sthäëutvamäpnoti tato väyuà nirodhayet|| 

Respiration being disturbed, the mind becomes disturbed. By restraining respiration, the 

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

(Haöhayogapradépikä, Ch: 2, V: 2) 

yavÖayu> iSwtae dehe tav¾IvnmuCyte, 

mr[< tSy in:³aiNtSttae vayu< inraexyet!.  

Yävadväyuù sthito dehe tävajjévanamucyate | 
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maraëaà tasya niñkräntistato väyuà nirodhayet || 

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

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

(Haöhayogapradépikä, Ch: 2, V: 3) 

mlakulasu nafI;u maétae nEv mXyg>, 

kw< SyaÊNmnIÉav> kayR-isiÏ> kw< Évet!.  

Maläkuläsu näòéñu märuto naiva madhyagaù | 

kathaà syädunmanébhävaù kärya-siddhiù kathaà 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. 

(Haöhayogapradépikä, Ch: 2, V: 4) 

zuÏmeit yda sv¡ nafI-c³< mlak…lm!, 

tdEv jayte yaegI àa[-s'œ¢h[e ]m>.  

Çuddhameti yadä sarvaà näòé-cakraà maläkulam | 

tadaiva jäyate yogé präëa-saìgrahaëe kñamaù || 

When the whole system of the Nadis which is full of impurities, is cleaned, then the Yogi 

becomes able to control the Präëa. 

(Haöhayogapradépikä, Ch: 2, V: 5) 

yda tu nafI-zuiÏ> SyaÄwa icûain baýt>, 

kaySy k«zta kaiNtStda jayte iniítm!.  

Yadä tu näòé-çuddhiù syättathä cihnäni bähyataù | 

käyasya kåçatä käntistadä jäyate niçcitam ||  

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. 

(Haöhayogapradépikä, Ch: 2, V: 19) 

yweò< xar[< vayaernlSy àdIpnm!, 
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nadaiÉVyi´raraeGy< jayte naif-zaexnat!.  

Yatheñöaà dhäraëaà väyoranalasya pradépanam | 

nädäbhivyaktirärogyaà jäyate näòi-çodhanät || 

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. 

(Haöhayogapradépikä, Ch: 2, V: 20) 

"er{f s<ihta - Úheraëòa Saàhitä 

Basic rules of Präëayama 

Awat> s<àvúyaim àa[ayamSy siÖixm!, 

ySy saxnmaÇe[ devtuLyae ÉveÚr>. 

Athätaù sampravakñyämi präëäyämasya sadvidhim| 

yasya sädhanamätreëa devatulyo bhavennaraù|| 

 

Now I shall expound the correct rules of Präëayama. By its practice alone a man 

becomes God-like. 

(Úheraëòa Saàhitä, Ch: IV, V: 1) 

AadaE Swan< twa kal< imtahar< twapr<, 

naidzuiÏ< tt> píaTàa[ayam< c saxyet!. 

ädau sthänaà tathä kälaà mitähäraà tathäparaà| 

nädiçuddhià tataù paçcätpräëäyämaà ca sädhayet|| 

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 

Präëayama. 

(Úheraëòa Saàhitä, Ch: IV, V: 2) 

hQrÆavlI - Haöharatnävalé 
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mkare[ mn> àae <́ Çkar> àa[ %Cyte, 

mn> àa[smayaegaxaegae vE m<Çs<}k>.19. 

Makäreëa manaù proktaà trakäraù präëa ucyate| 

manaù präëasamäyogädhogo vai mantrasaïjïakaù||19|| 

 

The letter ‘Ma’ is for Manas (mind) and thte letter ‘Tra’ is said to be for Präëa. By 

connecting Manas and Präëa the yoga is called Mantra yoga. 

(Haöharatnävalé, Ch:1, V: 19) 

 

Aw àa[yam> - Atha Präëayämaù 

Awasne ÔFe yaegI vzI ihtimtazn>, 

guépidòmageR[ àa[ayamaNssm_yset!.78. 

Athäsane draòhe yogé vaçé hitamitäçanaù| 

gurupadiñöamärgeëa präëäyämänsasamabhyaset||78|| 

 

After becoming well versed in Asana, the yogi with his senses under control and eating 

moderate agreeable food should practice präëäyäma as advised by Guru. 

(Haöharatnävalé, Ch:3, V: 78) 

 

cle vate cl< svR iníle hQbNxnm!.79. 

Cale väte calaà sarva niçcale haöhabandhanam||79|| 

 

When Vata (air) is not steady, everything is not steady. When vata becomes steady, then 

only mastery on Hatha is acquired. 

(Haöharatnävalé, Ch:3, V: 79) 

 

yavÖayu> iSwtae dehe tav¾IivtmuCyte, 

mr[< tSy in:³aNte ttae vayu< inraexyet!.81. 

Yävadväyuù sthito dehe tävajjévitamucyate| 

maraëaà tasya niñkränte tato väyuà nirodhayet||81|| 

 

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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(Haöharatnävalé, Ch:3, V: 81) 

 

äüaedyae=ip iÇdza> pvna_yastTpra>, 

AÉUvNÛtkÉyaÄSmaTpvnm_yset!.83. 

Brahmodayo'pi tridaçäù pavanäbhyäsatatparäù| 

abhüvannntakabhayättasmätpavanamabhyaset||83|| 

 

Even Brahmadeva and the other Gods devoted themselves to the practice of präëäyäma 

as they geared death. Hence one should practice präëäyäma. 

(Haöharatnävalé, Ch:3, V: 83) 

 

isÏe va bÏpÒe va SviStkevaÉvasne, 

\jukay> smasIn> àa[ayamaNsm_yset!.84. 

Siddhe vä baddhapadme vä svastikeväbhaväsane| 

åjukäyaù samäsénaù präëäyämänsamabhyaset||84|| 

 

Präëäyäma should be practice in Siddhasana, Baddha-pamasana or Swastikasana, sitting 

on level ground with the body erect. 

(Haöharatnävalé, Ch:3, V: 84) 

 

àa[ayamen yu én svRraeg]yae Évet!, 

Aayu´a_yasyaegen svRraegsmu_dv>.92. 

Präëäyämena yuktena sarvarogakñayo bhavet| 

äyuktäbhyäsayogena sarvarogasamubhdavaù||92|| 

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

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

(Haöharatnävalé, Ch:3, V: 92) 

 

yu <́ yu <́ TyjeÖayu< yu <́ yu <́ c pUryet!, 

yu <́ yu <́ c b×Iyat! @v< isiÏmvaßuyat!.94. 

Yuktaà yuktaà tyajedväyuà yuktaà yuktaà ca pürayet| 

yuktaà yuktaà ca badhnéyät evaà siddhimaväpnuyät||94|| 
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One should exhale, retain and inhale in a regulated manner and should in this way attain 

success in präëäyäma. 

(Haöharatnävalé, Ch:3, V: 94) 

(Smratés) 

ïImÑgvÌIta. - Çrémadbhagavadgétä || 

Apane juþit àa[< àa[e=pan< twapre, 

àa[apangtI édœXva àa[ayampray[a>.  

Apäne juhvati präëaà präëe'pänaà tathäpare | 

präëäpänagaté ruddhvä präëäyämaparäyaëäù || 

Some are engaged in controlling the breathing process by breathing in (Präëa), 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. 

(Çrémadbhagavadgétä, Ch: 4 V: 29) 

How all five Präëa and five sub Präëa merge into chief Präëa? 

The five sub-Präëa and the other Präëa are merged in the chief Präëa by the practice 

of Präëayama. When the Präëa is controlled, the mind is also stops its wanderings and 

becomes steady; the senses are also thinned out and merge in to Präëa. It is through 

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

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

patÃlyaegsUÇai[ - Pätaïjalayogasüträëi 

tiSmNsit ñasàñasyaegRitivCDed> àa[ayam>.  

Tasminsati çväsapraçväsayorgativicchedaù präëäyämaù || 

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 

Präëa that is manifested through their medium to reach beyond the realm of body, this 

proficiency is termed as Präëayam. 

(Pätaïjalayogasüträëi, Ch: 2, V: 49) 

"Präëayama is control of Breath". "Präëa" is Breath or vital energy in the body. On 

subtle levels Präëa represents the Präëic energy responsible for life or life force, and 

"ayama" means control. So Präëayama is "Control of Breath". One can control the 

rhythms of Präëic energy with Präëayama and achieve healthy body and mind. 

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

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

Samadhi. 

yweò< xar[< vayaernlSy àdIpnm!, 

nadaiÉVyi´raraeGy< jayte naifzaexnat!.96. 

Yatheñöaà dhäraëaà väyoranalasya pradépanam| 

nädäbhivyaktirärogyaà jäyate näòiçodhanät||96|| 

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. 

(Haöharatnävalé, Ch:3, V: 96) 

 

AÇ izvvcnm! - Atra Çivavacanam (Here Shiva also says) 

 

àa[ayam prae yaegI sae=ip ib:[u mheñr>, 

svRdevmyae yaegI tSyav}a< n karyet!.98. 

Präëäyäma paro yogé so'pi biñëu maheçvaraù| 

sarvadevamayo yogé tasyävajïäà na kärayet||98|| 

One who has mastered präëäyäma is like Vishnu and Maheshvara. That yogi is like all 

the Gods. Therefore, he should never be destroyed. 
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(Haöharatnävalé, Ch:3, V: 98) 

 

2.9 CONCLUSION 

The present study has compiled the authentic description and explanations 

of Präëa and Präëayama kośa from various traditional Yoga texts. These texts are 

eight of major Upaniñad, Smratés such as Çrémadbhagavadgétä, Yogaväsiñöhaù and 

Pätaïjalayogasüträëi, Çästräs such as Vedänta-sära, Païcékaraëam and 

Païcadaçé, and Tantras, Haöhayogapradépikä, Úheraëòa saàhitä and 

Haöharatnävalé have been referred and presented with descriptions of Präëa and 

Präëayama kośa. The next step was to test the presence of Präëa 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 PRÄËA 

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 names 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/Prāṇa. 

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). 

3. 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. 

4. 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 Prāṇa. 

5. 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. 

6. 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. 

7. 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. 

8. 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. 

 

9. 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). 

 

 

  

  

  

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 

Figure-2, whole 

leaf 
Figure -3, cut leaf with 

moisture 

Figure -4, cut leaf 

without moisture  
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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 -5, whole live leaf with time intervals of ‘0 minute’, ‘1 minute’, ‘2 minutes’, ‘3 minutes’, ‘5 minutes’ and ‘10 minutes’  

Figure -6, 75% cut live leaf with time intervals of ‘0 minute’, ‘1 minute’, ‘2 minutes’, ‘3 minutes’, ‘5 minutes’ and ‘10 minutes’ 

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 -9, Live leaf with time intervals of ‘0 minute’, ‘1 minute’, ‘2 minutes’, ‘3 minutes’, ‘5 minutes’ and ‘10 minutes’ 

Figure -10, Dry dead leaf with time intervals of ‘0 minute’, ‘1 minute’, ‘2 minutes’, ‘3 minutes’, ‘5 minutes’ and ‘10 minutes’ 

Figure -8, Dead wet 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, Prāṇa 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 Prāṇa from that of water. If we wipe water off the leaf and the glass 

plate, it is likely we lose the availability of Prāṇa 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 Prāṇa, 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 Prāṇa 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. Prāṇa 

seems to course through Näòés, 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 Prāṇa 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 Prāṇa could be the basis of subtle energy in the water molecules. 
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3.0  REVIEW OF THE SCIENTIFIC LITERATURE  

3.1  A BRIEF 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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Figure -12: Demonstration of the Electro Photonic Imaging Process 

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 

Figure -15: Demonstration of excitation of electrons and photonic emission using EPI technique 
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3.4  RECOMMENDED EPI MEASUREMENT PROCEDURE  

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

 guideline (Yakovleva & Korotkov, 2015a). 

I. 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. 

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

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

then take measurements. 

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

measurements. 

IV. Before the measurements let subjects be in a comfortable and pleasant 

surroundings for about 15 minutes. 

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

VI. In case of periodical 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. 

VII. There should be identical conditions of psychological and physical comfort for 

all subjects in a quiet and calm environment. 
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VIII. 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.  

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

a gentle but firm touch.  

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

24 hours.  

XI. Subjects stand on an electrically isolated surface during measurements. 

XII. 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.  

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

XIV. If unusual EPI grams are obtained, it is advised to recapture the respective 

fingers to be sure of precise results.  

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

laptop computer while collecting data. 

XVI. 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  

I. 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, 

II. EPI is non-invasive and safe to use technique,  

III. It is an objective method of quick evaluation of health abnormalities in the human 

energy system, 

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

fingers only, 

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

organism as a whole and for individual functional systems, 

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

extra costs. 
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3.7  EPI 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 (IA) coefficient as compared to 

practically healthy people. IA values for healthy people were 0.560.35 on the left 

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

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

 

2. Hypertension 
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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) 



 

78 

 

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 IYM 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 

Prāṇa 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. 
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Gagua et al. 

(2004) 

109 Lung cancer, 

140 Breast cancer, 

44 practically 

healthy  

54 different non-

oncological 

conditions 

 

Blind study 

design 

Area, Entropy, Fractality, 

Form Coefficient and 

Brightness  

Statistically significant difference 

between GDV parameters of 

oncology patients and non-oncology 

groups was found for all studied 

cases. After treatment statistical trend 

of GDV parameters towards healthy 

population parameters was revealed. 

Kostyuk, 

Rajnarayanan, 

Isokpehi & 

Cohly (2010) 

6 autistic 

participants, 

their parents and 

Multiple group 

design 

(4 experimental 

and 1 control) 

48 acupuncture points 

assessments at both 

psycho-emotional (images 

without filter) and 

All compared groups have shown 

significant difference on both 

psycho-emotional (images without 

filter) and physiological (images with 

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 

EPI/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. 
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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 Śavāsana, Breath rate 

reduced by 3.6 c/min after CM, and 

by 1.9 c/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 Śavāsana. 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 (µV) 

Pa - Latency (ms) 

Amplitude (µV) 

Nb  - Latency (ms) 

Amplitude (µV) 

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 II) 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, 

Nagarathna, 

Chametcha, 

Hankey, & 

Nagendra (2012) 

80 patients randomized 

control single 

blind active study 

pain;  

Anxiety;  

Depression and 

Mobility 

 

Pain reduced significantly, 49% in 

YG, 17.5% in CG. State anxiety 

(STAI) reduced 20.4% and trait 

anxiety 16% in the YG. Depression 

(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, 

Nagarathna, 

Yogitha, & 

Nagendra, 

(2012) 

250 participants  A randomized 

control study 

 

Anxiety, pain and 

stiffness 

Resting pain and morning stiffness 

reduced better in YG than CG. 

State anxiety reduced by 35.5% (post 

1) and 58.4% (post 2) in the YG and 

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 Prāṇamaya Kośa and 

Manomaya Koça 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 (IYM) 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 

Ha1: 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. 

Ha5: 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 

Ho1a: 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. 

Ho4a: 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 IYM 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 (IYM) 

Yoga practice is recommended for prevention of diseases. IYM developed at SVYASA 

University has the components for aligning energies at all Pañcakośa levels. According 

to yoga philosophy, stress is a primary cause of diseases. Stress in Manomaya Kośa 

level leads to imbalances in Prāṇamaya Kośa 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). 
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5.0  METHODS  

5.1 NORMATIVE STUDY PROTOCOL  

SUBJECTS 

Sample size calculation, α = 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 M±SD, 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. 

5.2 CYCLIC MEDITATION VS SUPINE REST STUDY PROTOCOL 

SUBJECTS  

Sample size calculation:  
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Pilot study on n=20, α = 0.05, β = 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, α = 0.05, β = 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. 
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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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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 

Figure16: EPI/GDV-COMPACT Figure17: EPI/GDV-PRO 
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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 EPI 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 (IA) 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, 25th and 75th percentiles were 

taken keeping a sample size (healthy population) of n=880, and further 25th and 75th 

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 Mean±SD (n)  

(n) % 

Age 

Range  

33.55±10.92 years (880) 

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/m2 (758) 

Gender:  Male (584) 66% 

(296) 34%   Female 

Marital status:       

 

Married (458) 52% 

(371) 42% 

(51)  6% 

Unmarried 

Not reported 

Education:  

 

<College level (175) 20% 

(394) 45% 

(241) 27% 

(70)  8% 

 Graduation level 

>Graduation 

Not reported  
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Mode of 

measurement 
Variables 

25th, 75th 

Percentile 

(n=880) 

Bootstrap 25th 

Percentile (95% 

CI) (k=1000) 

25th 

percentile 

Z-score 

Bootstrap 75th 

Percentile 

(95% CI) 

(k=1000) 

75th 

percentile 

Z-score 

European 

Range 

Indian 

norms 

 AC 2.27, 3.41 2.27 (2.20, 2.29) -0.57 3.41 (3.28, 3.56) 0.42 2, 4 2, 3.5 

With filter 

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 

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 

Without filter 

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 

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 

Table 5: EPI norms extracted from EPI Diagram software program (Healthy n=880) 

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 25th percentile is (-0.57 SD) away from the mean and the 

75th 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 25th percentile for IAL is (-2.29 SD) 

away from the mean and the 75th percentile is (-2.10 SD) away from the mean, whereas 

25th percentile for IAR is (-2.28 SD) and 75th 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 25th and 75th 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 25th percentile value for IEL is (-0.95 SD) and the 75th 

percentile is (-0.77 SD). The 25th percentile value for IER is (-0.96 SD) and 75th 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 IA 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 

measurement 

Variables 25th, 75th 

Percentile 

(n=584) 

Bootstrap 25th 

Percentile (95% 

CI) (k=1000) 

25th 

percentile 

Z-score 

Bootstrap 75th 

Percentile (95% 

CI) (k=1000) 

75th 

percentile 

Z-score 

European 

Range 

 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) -2.11 -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 

measurement 

Variables 25th, 75th 

Percentile 

(n=296) 

Bootstrap 25th 

Percentile (95% 

CI) (k=1000) 

25th 

percentile 

Z-score 

Bootstrap 75th 

Percentile (95% 

CI) (k=1000) 

75th 

percentile 

Z-score 

European 

Range 

 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 

measurement 

Variables 25th, 75th 

Percentile 

(n=651) 

Bootstrap 25th 

Percentile (95% 

CI) (k=1000) 

25th 

percentile 

Z-score 

Bootstrap 75th 

Percentile (95% 

CI) (k=1000) 

75th 

percentile 

Z-score 

European 

Range 

 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 

measurement 

Variables 25th, 75th 

Percentile 

(n=252) 

Bootstrap 25th 

Percentile (95% 

CI) (k=1000) 

25th 

percentile 

Z-score 

Bootstrap 75th 

Percentile (95% 

CI) (k=1000) 

75th 

percentile 

Z-score 

European 

Range 

 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 

measurement 

Variables 25th, 75th 

Percentile 

(n=443) 

Bootstrap 25th 

Percentile (95% 

CI) (k=1000) 

25th 

percentile 

Z-score 

Bootstrap 75th 

Percentile 

(95% CI) 

(k=1000) 

75th 

percentile 

Z-score 

European 

Range 

 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 

measurement 

Variables 25th, 75th 

Percentile 

(n=424) 

Bootstrap 25th 

Percentile (95% 

CI) (k=1000) 

25th 

percentile 

Z-score 

Bootstrap 75th 

Percentile (95% 

CI) (k=1000) 

75th 

percentile 

Z-score 

European 

Range 

 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. 
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Graphical presentation of data distribution for all variables 

   Figure-18 Activation Coefficient                           Figure-19 Integral Area (With filter)     

 

Figure-20 Integral Entropy (With filter)       Figure-21 Integral Area (Without filter)   
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Figure -22 Integral Entropy (Without filter)  

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 25th and 75th 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 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 

Table 12: Demographic details of participants by groups 

Variables 
Mean±SD  

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 84.06±6.60 0.04 

BMI(kg/m2) 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 
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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 
CM SR 

Between 

groups 

Mean±SD t-value 
Percentage 

change % 
d p-value Mean±SD t-value 

Percentage 

change % 
d p-value t-value p-value 

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 IA right showed a significant increase and no significant change 

of IA 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) 169.16±9.96 159.31±6.08 165.07±8.19 

Weight (kg) 65.05±12.99 57.79±10.12 62.04±12.36 

BMI (kg/m2) 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, 

mean±sd 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 (mean±sd) pre 29.10±1.06 ºC and post 

29.20±2.39 ºC and humidity pre 59% and post 59%. 
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 Table-15 Pre and post results at both psycho-physiological and physiological levels 

 

The observations in all four experiments showed a decreasing trend of AC, increase in IA 

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 

(IA 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 

Levels  Variables 
Pre 

Mean±sd 

Post 

Mean±sd 
t-value p-value 

 AC 3.28±1.21 2.56±0.60 5.75 <0.001*** 

without filter 

IAL -0.002±0.24 0.11±0.15 -3.78 <0.001*** 

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 

with filter 

IAL 0.39±0.16 0.39±0.12 -0.14 0.89 

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 
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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 IYM 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 (IA 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 IA 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 

Levels Variables 

Pre  

Male 

Post  

Male 
t-value p-value 

Pre Female Post Female 

t-value p-value 
Mean±sd 

(n=55) 

Mean±sd 

(n=55) 

Mean±sd 

(n=39) 

Mean±sd 

(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*** 

without 

filter 

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** 

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*** 

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 

With 

filter 

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 

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 

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 

Levels Variables 

Pre Male 
Pre  

Female 
t-value p-value 

Post Male 
Post 

Female 
t-value p-value 

mean±sd 

(n=55) 

mean±sd 

(n=39) 

mean±sd 

(n=55) 

mean±sd 

(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 

without 

filter 

IAL 0.07±0.19 -0.11±0.25 -3.67 <0.001*** 0.13±0.13 0.07±0.16 -2.06 0.04* 

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 

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 

With 

filter 

IAL 0.42±0.13 0.35±0.20 -2.10 0.04* 0.42±0.11 0.36±0.13 -2.28 0.02* 

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 

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 25th and 75th 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 IA 

left and IA 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 IA 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 25th percentile 

and 75th percentile for with-filter readings of [IAL, 0.28 to 0.50] and [IAR, 0.29 to 

0.51]. The 25th percentile and 75th 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 25th and 75th 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 25th 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 25th and 75th 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 IA 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 IA 

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

The results showed the following: 

1. Stress level 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. IA (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 IA 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 IA 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 (IYM) 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 Prāṇa 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 (IA, 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 Prāṇa 

(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 IYM, 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 IYM. 

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 IA 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 IYM, IA 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 IA 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  

IYM 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 IYM 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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Appendix - 1) TABLE 18: INTEGRATED YOGA MODULE 

 

SN Contents 

1 Introduction to Yoga and its Streams 

2 Life and Message of Spiritual Masters& Indian Culture 

3 Kriyā, Āsana, Prāṇāyāma, Dhyāna – Practice & Presentation 

4 Karma Yoga,Maitri Milana,Kīrtana, Krīḍa Yoga & Ānanda Sabhā 

Appendix - 2) TABLE 19: TIME TABLE OF IYM 

TIME PARTICULARS Venue 

5. 00 am – 6.00 am  
Uṣāsvasti (Wake Up), Snanam & Śaucam (Bath 

& Wash) 
In Respective Rooms 

6.00 am to 7.30 am 
Prātaḥ-Smaraṇam,  Yogāsana Abhyāsa, 

Prāṇāyāma & Omkār Dhyāna.  
Tapas Hall 

7.30 am to 8.00 am Upahāra (Break Fast) Dining Hall 

8.15 am to 8.45 am Maitri Milan  Mangala Mandira 

8.45 am to 9.45 am  Karma Yoga GroupWise 

10.00 am to 11.00 pm Upanyāsa (Lecture Session 1) Tapas Hall 

11.00 am to 12.00 pm 
Self-Study/Worksheet/Report Writing or  

Happy Assembly Preparation 
Tapas Hall 

12.00 pm to 01.00 pm 8 step Teaching Technique (Yogāsanas) Tapas Hall 

1.00 pm to 2.00 pm Bhojanam (Lunch) Dining Hall 

2.00 pm to 2.55 pm Rest and Library Rooms or Pätaïjali Hall 

3.00 pm to  4.00 pm Cyclic Meditation Tapas Hall 

4.00 pm to 5.00 pm Upanyāsa (Lecture Session 2) Tapas Hall 

5.00 pm to 5.55 pm Milk / Malt Break & Tuning to Nature Dining Hall 

6.00 pm to 6.30 pm Bhajan Sandhyā (Devotional Session) Prārthanā Mandira 

6.30 pm to 7.30 pm Upanyāsa (Lecture Session 3) or Trataka Mangala Mandira 

7.30 pm to 8.15 pm Rātri Bhojanam (Dinner) Dining Hall 

8.15 pm to 10:00 pm Self-Study & Niṣā Svasti (Good Night) In Respective Rooms 
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Appendix - 3) TABLE 20: CYCLIC MEDITATION 
 

SN CYCLIC MEDITATION DURATION 

1 Opening Prayer –Āvartana Dhayāna Mantra 1 min 

2 Instant Relaxation Technique 1 min 

3 Centering 3 min 

4 Standing Posture - Ardhakaṭicakrāsana 3 min 

5 Quick Relaxation Technique 5 min 

6 Sitting Postures - Vajrāsana, Śaśāṁkāsana, 

Uṣṭrāsana 

5 min 

7 Deep Relaxation Technique 15 min 

8 Closing Prayer 2 min 
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Appendix - 4)  

SOCIO DEMOGRAPHIC DATA SHEET 

Swämé Vivekananda Yoga Anusandhäna Saàsthäna 

 

Name.................................................................................................................................................. 

Dates of Birth (........./............/......................) 

Age [              ] Gender : Male [           ], female [            ] 

State…………………………………………………………….………………………………….. 

Educational Qualification................................................................................................................ 

Height............................................weight.......................................................................................... 

Are you having any health problem?  Yes/No, Specify.................................................................. 

Any other........................................................................................................................................... 

Are you on medications? Yes/No,        

When did you take medications last time? (..................................................................................) 

Diet pattern:  A. Vegetarian,    B. Non-vegetarian,   C. Mixed 

Any habits: A. Smoking, B. Alcohol, C. Tobacco, D. Tea, E. Coffee or any other......................... 

Email: ................................................................................................................................................ 

Contact number……........................................................................................................................ 
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Appendix - 5) 

INFORMED CONSENT 

Swämé Vivekananda Yoga AnusandhänaSaàsthäna 

You are being invited to participate in the research related event which is being conducted 

at S-VYASA University Bangalore, and it is likely to be beneficial to the society. 

Title of the study: “Efficacy of Integrated Yoga Practices on healthy people using 

Electro Photonic Imaging Technique” 

Purpose of the study: 

1. To establish the EPI norms for Healthy Indian Population 

2. To study the effect of yoga interventions on healthy people using EPI technique  

Principal Investigator: Kuldeep Kumar Kushwah, PhD scholar, SVYASA University 

(Mo: 8884922002) 

Investigators  

1. Professor TM Srinivasan (Ph.D., D.Sc.) 

2. Dr. HR Nagendra (Ph.D., D.Sc.) 

Interventions 

Integrated Yoga Module. 

Cyclic Meditation VS Supine Rest. 

SAFETY ISSUES: 

About the instrument: The instrument EPI/GDV by which your measurement will be 

taken is non-invasive and hence there won’t be any harm to you. You have all rights to 
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withdraw yourself from the study at any time of the study. There will not be any charge for 

your participation, and confidentiality of your details will be maintained. 

The procedure and purpose of the experiment was explained to me and I have understood 

about the test, study and my all rights to participate in the trial hence, I am giving my 

consent for becoming a subject. 

Signature of the Witness                Signature of the Participant 

Date __/___/_____ 
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Appendix -6)  
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Appendix 7)  

RAW DATA (NORMATIVE DATA, n=880) 

 DEMOGRAPHIC DETAILS WITH FILTER WITHOUT FILTER 

ID GENDER 
MAR 

STA 

EDU 

QUA 

HT 

(CM) 

WT 

(KG) 

BMI 

(Kg/m2) 
AC IAL IEL IAR IER IAL IEL IAR IER 

541 M M B 170.0 82 28.37 2.53 0.64 2.06 0.67 2.02 0.35 1.63 0.37 2.11 

542 M M B 165.0 82 30.12 3.67 0.59 2.06 0.47 1.76 0.04 1.91 0.06 2.07 

544 M M C 178.0 83 26.20 3 0.61 1.92 0.62 2.1 0.16 1.39 0.3 1.81 

545 M M A 173.0 66 22.05 6.55 0.4 1.85 0.55 1.94 -0.32 1.81 -0.81 2.1 

546 M M A 170.0 90 31.14 4.83 0.54 1.87 0.5 1.55 0.06 1.83 -0.49 1.62 

548 M M A 158.0 80 32.05 3.91 0.6 1.97 0.51 1.87 0.04 1.81 0.08 1.89 

549 M M B 173.0 75 25.06 2.07 0.64 2.17 0.53 1.95 0.36 1.98 0.43 2.09 

550 M M C 180.0 85 26.23 6.01 0.43 2.03 0.49 1.66 -0.31 1.87 -0.52 1.86 

551 M M A NA NA NA 4.66 0.58 1.85 0.62 1.98 -0.23 1.77 0.12 2.04 

552 M M A 173.0 63 21.05 2.38 0.41 2.03 0.42 2.05 0.17 1.75 0.2 1.85 



 

178 

 

553 M M A 162.0 72 27.43 4.54 0.66 2.08 0.6 2.21 0.01 1.57 0.08 1.51 

554 M M C 172.0 84 28.39 2.33 0.3 1.62 0.59 2.1 0.24 1.67 0.26 1.77 

555 M M C 170.0 80 27.68 2.22 0.42 1.97 0.52 1.87 0.18 1.86 0.3 2.08 

556 F M A 162.0 50 19.05 2.15 0.48 2.02 0.57 2.08 0.29 1.84 0.34 1.44 

558 M M A 173.0 96 32.08 3.45 0.42 2.18 0.39 2.11 0.01 1.9 0.09 1.44 

559 M M B 178.0 79 24.93 2.31 0.47 2.03 0.55 2 0.26 2 0.25 1.65 

561 M NA A 170.0 72 24.91 2.51 0.33 2.14 0.34 1.97 0.04 1.89 0.15 1.67 

562 M M A 168.0 63 22.32 1.98 0.42 1.54 0.5 1.95 0.29 1.98 0.25 1.83 

565 M M A 173.0 79 26.40 4.61 0.41 2 0.41 2.08 -0.12 1.96 -0.2 1.78 

566 M M A 158.0 NA NA 2.06 0.45 2.12 0.33 1.92 0.17 1.89 0.2 2.12 

568 M M B 168.0 74 26.22 1.67 0.43 1.95 0.34 1.9 0.24 1.89 0.2 1.94 

569 M M A 168.0 62 21.97 2.18 0.47 1.59 0.49 1.77 0.28 1.53 0.22 1.51 

570 M M A 160.0 55 21.48 6.76 0.47 1.87 0.63 2 -0.63 1.81 -0.25 1.81 

571 M M B 180.0 68 20.99 3.16 0.52 2.05 0.37 1.62 0.04 1.9 0.04 1.73 

573 M M B NA NA NA 3.74 0.52 1.88 0.44 1.89 -0.03 2.05 -0.05 1.66 



 

179 

 

574 M M A 162.0 74 28.20 2.6 0.48 1.94 0.46 1.77 0.16 2.16 0.22 1.89 

575 M NA A 180.0 79 24.38 1.46 0.39 2.03 0.33 2.04 0.22 1.91 0.23 2.03 

576 M M A 167.0 73 26.18 2.12 0.42 1.83 0.4 2 0.25 1.76 0.16 1.98 

579 M NA C NA NA NA 1.91 0.35 1.99 0.4 1.82 0.17 2.02 0.22 1.64 

580 M M B NA NA NA 2.61 0.52 2 0.54 1.7 0.17 1.9 0.25 1.32 

582 M M C NA NA NA 2.3 0.54 2 0.54 2 0.26 2.06 0.33 2.08 

584 M NA A NA NA NA 4.36 0.46 1.91 0.46 2.08 0.12 2 -0.21 1.73 

585 M UM A 173.0 68 22.72 2.56 0.34 1.66 0.26 1.6 -0.11 1.86 0.19 2.11 

586 M M A 155.0 50 20.81 2.29 0.29 1.8 0.31 1.92 0.08 1.8 0.11 1.81 

588 M UM A 170.0 64 22.15 2.9 0.48 2.08 0.45 1.81 0.1 1.79 0.09 1.83 

591 M M A 168.0 71 25.16 2.79 0.53 1.74 0.52 1.8 0.14 1.96 0.22 1.98 

593 M NA A 159.0 56 22.15 3.7 0.48 2.04 0.48 2.17 -0.07 1.8 0.11 1.35 

594 M M B NA NA NA 2.49 0.51 2.18 0.59 1.87 0.27 1.78 0.25 1.48 

595 M M B 165.0 NA NA 2.35 0.36 2.04 0.34 1.98 0.11 1.4 0.17 1.73 

596 M NA A 162.0 58 22.10 6.28 0.26 1.91 0.34 1.93 -0.87 2.07 -0.44 2 



 

180 

 

597 M M C 160.0 75 29.30 2.43 0.51 2 0.52 1.9 0.23 2.09 0.26 1.89 

598 M M B 174.0 77 25.43 2.4 0.34 1.94 0.3 1.97 0.1 1.63 0.02 1.8 

599 M M B 140.0 51 26.02 2.49 0.42 1.89 0.25 1.77 0.05 1.92 0.02 1.89 

600 M M B 173.0 82 27.40 3.65 0.61 1.99 0.59 2.08 0.28 1.98 -0.03 1.77 

601 F M B NA NA NA 2.31 0.54 1.91 0.49 1.83 0.29 1.95 0.24 1.86 

602 M M C 164.0 74 27.51 1.58 0.51 2.01 0.63 2 0.42 1.97 0.42 1.88 

482 M UM C 165.0 65 23.88 2.35 0.06 1.9 0.15 1.71 -0.23 1.96 -0.07 2.06 

483 M M NA 171.0 76 25.99 2.6 0.46 2.2 0.42 2.17 0.15 1.66 0.11 2.03 

484 M NA C 167.0 71 25.46 3.23 0.36 1.63 0.41 1.63 -0.06 1.79 0 1.87 

485 M M A NA NA NA 2.27 0.53 2.1 0.5 1.98 0.26 1.69 0.3 1.97 

488 M M A NA 59 NA 2.1 0.39 2.03 0.36 1.83 0.17 1.62 0.15 1.65 

489 M M NA 160.0 67 26.17 2.73 0.43 1.79 0.44 2 0.09 1.89 0.13 1.75 

490 M M NA 189.0 94 26.32 1.62 0.35 1.96 0.35 1.89 0.21 2.02 0.2 1.6 

491 M UM NA NA 85 NA 2.72 0.44 1.93 0.53 2.14 0.15 1.5 0.2 1.69 

495 M M B 160.0 63 24.61 2.66 0.35 2.08 0.36 2.1 0.05 1.98 0.05 1.91 



 

181 

 

496 M M NA 164.0 74 27.51 3.87 0.26 1.87 0.32 1.81 -0.22 1.97 -0.2 2.05 

497 M M A NA 70 NA 2.49 0.35 1.87 0.38 2.06 0.06 1.72 0.12 2.05 

498 M M C 162.0 63 24.01 2.28 0.41 2.15 0.36 1.89 0.14 1.91 0.16 1.85 

499 M UM A 160.0 57 22.27 2.48 0.43 1.77 0.48 2.09 0.17 1.96 0.21 2.03 

500 M UM A NA NA NA 2.97 0.39 1.94 0.38 2.08 0.1 1.81 0.09 1.73 

501 M M A 172.0 67 22.65 2.38 0.41 1.94 0.46 2.08 0.16 1.73 0.22 1.97 

502 M M A 162.0 69 26.29 4.06 0.39 2.13 0.44 2.25 -0.18 1.83 -0.01 1.74 

503 M M C NA NA NA 1.81 0.46 2.06 0.39 1.94 0.24 1.86 0.27 1.8 

504 M M C NA NA NA 2.01 0.38 2 0.36 1.88 0.17 1.71 0.19 2.01 

505 F M B 145.0 56 26.63 2.56 0.16 1.81 0.2 1.81 -0.11 2.08 -0.06 2.05 

507 F M C NA NA NA 2.36 0.3 1.94 0.36 2.09 0.04 2 0.11 1.92 

508 M M A 180.0 68 20.99 2.59 0.44 2.13 0.51 2.02 0.18 1.86 0.16 1.69 

509 M M A NA 69 NA 1.97 0.43 2.13 0.36 2.04 0.21 1.82 0.19 2.07 

510 M UM A 177.0 76 24.26 3.56 0.4 1.79 0.34 1.82 -0.15 1.81 0.12 1.72 

511 M UM A 178.0 76 23.99 2.33 0.44 1.54 0.43 1.96 0.19 1.68 0.17 1.85 



 

182 

 

512 M M A 161.0 65 25.08 2.67 0.5 1.91 0.43 1.74 0.11 1.83 0.23 1.75 

514 F M B NA 57 NA 2.83 0.24 2.04 0.39 2.1 -0.11 1.85 0.09 1.97 

515 M M C 162.0 73 27.82 2.17 0.34 1.88 0.35 1.51 0.06 1.79 0.22 2.01 

516 M UM B 162.0 63 24.01 3.37 0.33 2.12 0.38 2.06 -0.11 2.04 0 2.07 

517 M M C 170.0 64 22.15 2.19 0.3 2.06 0.19 1.91 0.02 2.02 0.06 1.92 

519 M UM A 172.0 62 20.96 3.66 0.23 1.9 0.38 1.92 -0.33 2.11 -0.05 1.76 

520 M UM A 165.0 57 20.94 2.57 0.28 1.94 0.33 1.9 0.02 1.65 0.08 1.92 

521 M M C 170.0 88.3 30.55 2.09 0.38 1.94 0.39 2.1 0.19 2.06 0.15 1.9 

522 M M B 170.0 65 22.49 2.15 0.4 2.12 0.47 1.76 0.23 1.87 0.22 2.03 

525 M UM B 168.0 68 24.09 2.64 0.29 2.05 0.32 1.98 0 2.17 0.05 1.99 

526 M M C NA NA NA 3 0.38 2.17 0.37 1.94 -0.05 1.76 0.11 1.86 

527 M UM C NA NA NA 2.24 0.31 1.77 0.34 2 0.12 1.77 0.08 1.85 

528 M NA B 168.0 63 22.32 2.67 0.33 1.63 0.41 1.75 0.01 1.94 0.13 1.9 

529 M M C 170.0 67 23.18 1.84 0.3 1.91 0.25 1.78 0.07 1.89 0.14 2.08 

530 M M C 167.0 85 30.48 2.87 0.08 1.94 0.16 1.62 -0.2 2.09 -0.23 2.14 



 

183 

 

531 M UM B 170.0 57 19.72 3.03 0.36 1.98 0.27 2.16 -0.18 2.08 0.07 1.91 

532 M M B 162.0 60 22.86 2.74 0.33 1.28 0.41 1.68 -0.01 2.04 0.1 1.87 

533 M M C 176.0 76 24.54 2.43 0.32 2.09 0.26 1.74 0.03 1.97 0.02 1.96 

534 F M C 158.0 64 25.64 3.09 0.25 1.74 0.33 2.23 -0.09 1.95 -0.06 1.91 

535 M UM B 170.0 59 20.42 2.59 0.31 1.97 0.37 1.98 0.05 1.99 0.05 1.89 

537 F NA B 155.0 55 22.89 2.9 0.14 2.03 -0.03 1.75 -0.36 1.93 -0.21 2.07 

539 M UM B NA NA NA 2.14 0.19 2.21 0.22 1.84 0.01 1.87 0 1.98 

444 M M A 173.0 78 26.06 2.39 0.75 2 0.75 1.91 0.38 2.08 0.57 2 

445 M M A 168.0 75 26.57 3.52 0.82 1.79 0.9 2.15 0.27 2.02 0.62 2.03 

447 M M A 166.0 67 24.31 2.38 0.76 2.12 0.66 2.16 0.49 2.12 0.46 2 

449 M M B 168.0 65 23.03 6.25 0.68 1.75 0.68 1.93 -0.3 1.65 -0.18 1.56 

450 M M A NA NA NA 2.51 0.63 2.1 0.61 2.09 0.39 1.83 0.3 1.97 

451 M M B 178.0 82 25.88 1.93 0.82 2.12 0.76 2.21 0.55 2.08 0.65 2.05 

452 M M B 165.0 70 25.71 2.76 0.63 2 0.65 1.59 0.27 1.56 0.41 2.13 

453 M M A 169.0 90 31.51 2.48 0.85 1.98 0.82 2.17 0.54 2 0.6 2.12 



 

184 

 

455 M M B NA NA NA 2.85 0.93 2.14 0.89 2.11 0.61 1.79 0.53 1.56 

456 M M B 155.0 82 34.13 2.51 0.8 1.91 0.83 1.7 0.51 2 0.55 2.15 

457 F M A NA NA NA 2.67 0.53 2 0.59 1.87 0.23 1.9 0.25 1.65 

458 M M A NA 65 NA 2.35 0.8 2.03 0.74 2.08 0.5 1.84 0.54 1.78 

460 M M B 174.0 74 24.44 2.68 0.75 1.73 0.77 1.7 0.4 1.47 0.45 1.75 

461 M M B 164.0 67 24.91 2.25 0.68 2.1 0.7 1.93 0.42 2.02 0.49 1.92 

462 M UM B NA NA NA 2.24 0.54 1.87 0.77 2.06 0.45 1.91 0.48 1.93 

463 M NA B NA NA NA 2.37 0.6 1.69 0.67 1.83 0.33 1.75 0.42 1.89 

464 M UM B 165.0 64 23.51 2.21 0.62 2.02 0.58 1.67 0.37 1.89 0.36 2.06 

465 M UM C NA 90 NA 3.72 0.73 1.99 0.77 1.95 0.26 1.78 0.25 1.75 

466 M UM B 166.0 45 16.33 1.47 0.47 1.86 0.45 1.94 0.34 1.82 0.32 2.07 

467 M M B 173.0 NA NA 2.15 0.66 2.04 0.63 1.96 0.39 1.96 0.5 2.23 

470 M M B 165.0 78 28.65 3.76 0.81 2 0.71 1.84 0.23 1.67 0.22 1.76 

471 M M NA 174.0 96 31.71 3.07 0.79 1.85 0.71 1.67 0.35 2.03 0.34 2.14 

472 M NA A 163.0 60 22.58 2.24 0.63 1.85 0.6 2.01 0.38 1.8 0.39 1.89 



 

185 

 

474 M NA A 168.0 67 23.74 2.93 0.71 2.03 0.69 1.96 0.32 1.9 0.34 2 

476 M M NA 175.0 60 19.59 3.05 0.75 1.84 0.75 1.98 0.37 1.9 0.44 2.08 

477 M M B 164.0 68 25.28 2.29 0.52 2 0.46 1.88 0.3 1.38 0.2 2.07 

478 M M A 163.0 62 23.34 2.87 0.66 1.81 0.76 1.96 0.3 1.93 0.42 2 

479 M M A 165.0 62 22.77 2.33 0.67 2.17 0.66 1.88 0.42 1.96 0.49 1.89 

480 M M A 180.0 84 25.93 2.47 0.76 2.1 0.76 2.12 0.52 1.95 0.47 2.02 

604 M UM B 165.0 60 22.04 3.82 0.27 1.91 0.28 1.97 0.05 1.62 -0.44 2.15 

605 F M B 155.0 52 21.64 2.88 0.29 2.02 0.25 1.92 -0.07 1.98 0 2.08 

607 M M C 165.0 80 29.38 4.71 0.34 2.06 0.4 1.81 -0.06 1.59 -0.41 2 

608 F UM C 158.0 45 18.03 2.5 0.32 1.89 0.25 1.97 0.01 2.16 0.02 1.98 

610 F M C 155.0 46 19.15 3.31 0.42 2.03 0.39 1.85 0.08 2.04 -0.09 1.79 

611 M M NA 178.0 88 27.77 2.19 0.32 1.72 0.39 1.74 0.08 1.68 0.18 1.83 

613 M M B 173.0 73 24.39 2.57 0.4 2.12 0.25 1.71 0.08 1.63 -0.01 1.83 

614 F NA B 168.0 57 20.20 2.75 0.37 1.74 0.45 2.23 0.08 1.72 0.09 1.9 

616 M M B NA NA NA 2.36 0.39 1.96 0.36 2.06 0.06 2 0.17 1.73 



 

186 

 

617 M UM C 180.0 63 19.44 3.71 0.37 1.92 0.39 1.65 -0.18 1.88 -0.01 1.68 

618 M M A 168.0 66 23.38 1.59 0.41 2.02 0.36 1.85 0.24 1.92 0.24 1.72 

619 F M A 160.0 65 25.39 2.22 0.14 2.17 0.17 1.9 0 1.92 -0.09 1.91 

621 M UM C NA 70 NA 2.57 0.33 1.88 0.39 2.04 0.02 1.81 0.12 1.65 

623 F UM B 160.0 40 15.63 2.89 0.32 1.88 0.43 2.04 -0.04 1.93 0.09 1.99 

626 F M B 158.0 58 23.23 2.14 0.46 2 0.45 2.02 0.26 1.94 0.23 1.73 

628 F M B 162.0 52 19.81 3.15 0.37 1.97 0.39 2.04 -0.05 1.96 0.07 1.98 

630 M M B 165.0 64 23.51 2.09 0.4 2.01 0.37 2 0.18 2.08 0.18 1.82 

847 M UM C 160.0 55 21.48 3.73 0.2 1.76 0.31 1.77 -0.4 1.91 -0.03 1.94 

848 M UM C 170.0 65 22.49 5.35 0.29 1.85 0.34 1.85 -0.3 1.91 -0.59 2.02 

849 F UM C 160.0 55 21.48 3.9 0.38 2.1 0.37 1.64 -0.25 1.9 0.12 1.77 

850 M M C 167.0 73 26.18 3.32 0.53 2 0.48 1.77 0.03 1.43 0.18 1.83 

851 F UM C 168.0 50 17.72 3.11 0.33 2.01 0.28 1.72 0.14 1.94 -0.16 1.79 

852 M M C 168.0 68 24.09 2.51 0.39 2.09 0.35 1.95 0.11 1.98 0.09 1.97 

853 M UM C 167.0 65 23.31 3.02 0.35 1.62 0.35 2 -0.01 1.77 -0.03 1.9 



 

187 

 

854 F UM C 147.0 43 19.90 2.86 0.31 1.83 0.34 1.8 0.08 1.76 -0.1 1.9 

855 F M C 158.0 51 20.43 2.26 0.34 2.02 0.3 1.91 0.1 1.67 0.1 1.93 

857 M UM C 167.0 68 24.38 5.75 0.36 1.87 0.23 1.49 -0.54 2.06 -0.6 2.19 

858 M UM C 165.0 68 24.98 2.36 0.27 1.78 0.28 1.93 0 1.94 0.11 1.77 

861 M UM C 178.0 55 17.36 2.6 0.51 2.06 0.5 1.86 0.2 1.84 0.18 1.78 

862 M UM C 170.0 58 20.07 3.22 0.04 2.06 0.18 2.11 -0.35 2.08 -0.16 2.17 

863 M UM C 165.0 62 22.77 1.93 0.43 2.11 0.44 2.19 0.25 1.76 0.26 1.87 

864 M UM C 162.0 66 25.15 4.62 0.59 2.12 0.59 1.98 0.1 1.41 -0.1 1.9 

865 M UM C 180.0 66 20.37 3.15 0.26 1.87 0.15 2.04 -0.27 2.07 -0.1 2.04 

867 M UM C 158.0 63 25.24 2.4 0.29 1.8 0.37 2.04 0.07 2.22 0.12 1.96 

868 F M C 165.0 71 26.08 5.81 0.32 2.09 0.37 2.02 -0.59 2.19 -0.52 2.11 

869 M UM C 165.0 49 18.00 3.27 0.49 2.18 0.45 2.09 0.22 1.94 -0.06 1.41 

870 M UM C 168.0 72 25.51 2.19 0.45 1.8 0.45 2.06 0.24 1.7 0.22 1.85 

871 M UM C 183.0 66 19.71 5.56 0.22 1.83 0.38 1.67 -0.46 2.17 -0.68 1.95 

873 M UM C 168.0 67 23.74 3.97 0.53 2.09 0.51 2.1 0.01 1.32 0.01 1.24 



 

188 

 

875 M UM C 164.0 62 23.05 2.53 0.46 2.17 0.46 1.68 0.14 1.81 0.19 1.62 

877 F UM C 178.0 50 15.78 2.48 0.26 1.5 0.35 1.81 0.04 1.68 0.03 1.93 

631 M M C 175.0 85 27.76 1.7 0.4 1.97 0.35 2.02 0.2 2.09 0.22 1.49 

632 M M B 170.0 89 30.80 2.27 0.42 2.04 0.41 1.57 0.17 1.81 0.17 1.37 

633 M M C NA NA NA 5.74 0.35 2.04 0.44 2.08 -0.87 2.17 -0.1 1.52 

637 F M B 165.0 72 26.45 2.5 0.31 1.86 0.41 2.05 0.04 1.96 0.18 1.83 

638 M M C 157.0 60 24.34 2.33 0.08 1.73 0.11 2.06 -0.05 2.12 -0.2 2.01 

640 M M C 172.0 69 23.32 2.6 0.29 1.59 0.29 1.76 0 1.53 0.01 1.57 

641 M M A 168.0 60 21.26 2.48 0.45 1.92 0.44 2.01 0.07 1.94 0.26 1.87 

643 M UM NA 160.0 105 41.02 1.61 -0.09 1.98 -0.03 1.87 -0.23 2.19 -0.2 1.62 

644 M UM B 178.0 75 23.67 2.47 0.42 1.87 0.44 2.16 0.14 1.81 0.15 1.98 

645 F M C 165.0 51 18.73 2.09 0.39 1.86 0.34 1.93 0.17 1.89 0.15 1.74 

647 F M C 152.0 60 25.97 2.31 0.35 1.73 0.37 1.84 0.06 2.05 0.18 1.81 

648 M M C 168.0 64 22.68 2.36 0.35 1.94 0.45 2.02 0.15 2.06 0.14 1.87 

649 M UM C 164.0 63 23.42 4.37 0.2 2.06 0.29 2 -0.51 1.87 -0.1 2.09 



 

189 

 

650 M M C 183.0 68 20.31 2.89 0.3 1.93 0.29 2 -0.08 1.94 0.02 1.96 

651 M M B NA NA NA 2.28 0.33 1.67 0.32 2.19 0.14 1.8 0.06 1.91 

653 M M C 162.0 65 24.77 1.8 0.16 1.77 0.1 2 0.03 1.75 -0.12 2.09 

656 M M C 178.0 64 20.20 1.46 0.35 2.04 0.44 1.68 0.21 1.9 0.32 2.17 

657 F M C 168.0 61 21.61 2.25 0.25 1.89 0.27 1.7 0.07 1.91 0.03 2.03 

658 M UM B NA NA NA 2.82 0.33 1.75 0.41 1.86 -0.05 2.02 0.11 1.81 

659 M UM C 170.0 75 25.95 2.17 0.33 1.94 0.37 2.01 0.12 1.91 0.17 1.7 

660 M M B NA 67 NA 1.83 0.4 1.99 0.4 1.99 0.23 2.18 0.21 1.74 

662 F M B 158.0 90 36.05 1.48 0.28 1.71 0.3 1.76 0.12 1.88 0.18 1.73 

1104 M UM B 175.0 96 31.35 1.35 0.31 2.21 0.27 1.55 0.14 1.82 0.2 2.19 

1105 F M NA 147.0 65 30.08 1.75 0.14 2.01 0.03 1.87 -0.14 2.08 -0.01 1.49 

1106 F UM C 171.0 70 23.94 1.59 0.39 2.02 0.34 2.05 0.2 2 0.23 1.75 

1107 F UM B 155.0 70 29.14 3.79 0.31 1.91 0.3 1.56 -0.2 1.61 -0.06 1.42 

1109 M UM C 158.0 55 22.03 2.39 0.37 2.11 0.4 1.85 0.17 1.7 0.1 1.96 

1110 F UM C 162.0 55 20.96 2.33 0.35 1.53 0.36 1.83 0.09 1.71 0.14 1.97 



 

190 

 

1112 F M C 160.0 72 28.13 2.52 0.31 2.03 0.26 1.57 0 1.64 0.02 1.86 

1113 M M B 162.0 63 24.01 2.89 0.54 2 0.52 2.19 0.17 1.71 0.2 1.9 

1114 M M C 168.0 54 19.13 3.34 0.39 1.73 0.35 1.74 0.02 1.6 -0.07 2 

1115 M UM C 169.0 65 22.76 2.39 0.48 2.09 0.55 2.03 0.28 1.81 0.23 1.89 

1116 M M B 152.0 63 27.27 1.74 0.38 1.51 0.4 1.85 0.22 1.86 0.24 2.02 

1118 F M B 160.0 58 22.66 2.27 0.26 1.94 0.36 1.72 0.08 2.11 0.06 1.95 

1119 M M B 152.0 50 21.64 3.31 0.31 2.05 0.26 1.78 -0.14 2.07 -0.1 1.92 

1121 F M C 162.0 55 20.96 2.22 0.27 2.05 0.11 1.74 -0.07 1.99 -0.02 2.06 

1122 F UM A 152.0 50 21.64 1.43 0.24 1.89 0.21 1.79 0.09 1.96 0.1 2.06 

1124 M M C 165.0 74 27.18 3.57 0.4 1.86 0.28 1.94 -0.16 1.91 -0.07 1.9 

1125 F M C 162.0 69 26.29 1.76 0.62 1.87 0.54 2.02 0.46 2.2 0.36 1.58 

1126 M M C 180.0 84 25.93 1.98 0.43 2.11 0.5 1.79 0.29 2.06 0.25 1.74 

1129 F UM B 161.0 66 25.46 2.5 0.33 1.83 0.33 1.82 0.02 1.95 0.08 2.07 

1134 M UM C 168.0 67 23.74 2.19 0.41 1.95 0.39 2.14 0.2 1.79 0.17 1.36 

1135 M UM B 170.0 66 22.84 2.44 0.28 1.96 0.31 1.99 0.05 1.62 0.03 2.05 
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1068 F UM B 155.0 50 20.81 2.9 -0.17 1.7 0.14 1.6 -0.28 1.83 -0.3 1.73 

1069 M UM C 173.0 59 19.71 4.36 0.38 1.8 0.2 1.43 -0.5 1.83 0.12 1.66 

1074 M M B 158.0 67 26.84 6.19 0.38 1.85 0.48 1.98 -0.76 2.14 -0.48 1.98 

1075 F M C 155.0 60 24.97 3.05 0.39 2 0.3 2.03 0.12 1.79 -0.02 1.57 

1077 M UM B 173.0 60 20.05 4.76 0.65 1.95 0.7 1.75 -0.22 1.75 0.32 1.89 

1078 M UM B 155.0 64 26.64 1.46 -0.18 1.85 -0.44 2.08 -0.05 1.78 -0.36 2.04 

1079 F UM B 155.0 45 18.73 2.94 0.65 1.86 0.71 1.77 0.22 1.3 0.42 1.78 

1080 M UM B 178.0 89 28.09 7.18 0.36 1.68 0.38 1.89 -0.24 2 -1.4 2.12 

1081 M UM B 178.0 80 25.25 5.38 0.51 1.98 0.48 2.2 -0.2 1.72 -0.14 1.36 

1082 M UM B 170.0 70 24.22 6.77 0.36 1.83 0.47 1.89 -0.64 2.12 -0.65 2.04 

1083 F UM B 168.0 69 24.45 2.3 0.46 2.19 0.46 2.1 0.19 1.95 0.25 2.09 

1084 F UM B NA 45 NA 5.12 0.42 1.96 0.44 1.89 -0.04 1.87 -0.41 1.65 

1085 F UM B 165.0 56 20.57 2.86 0.34 1.78 0.33 1.76 -0.02 1.64 0.08 1.87 

1086 M UM B 165.0 59 21.67 2.75 0.22 1.81 0.42 1.79 -0.1 2.06 0.1 1.67 

1089 M M C 165.0 79 29.02 1.66 0.42 1.74 0.42 2.02 0.29 1.63 0.22 2 
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1091 F M B 155.0 50 20.81 2.69 0.46 2.18 0.45 1.89 0.13 2.13 0.17 1.62 

1092 F UM C 155.0 60 24.97 2.65 0.53 2.09 0.53 2.15 0.21 1.93 0.23 1.86 

1093 M M C NA NA NA 2.47 0.55 1.71 0.55 1.88 0.32 2.16 0.22 2.03 

1094 M UM B 178.0 75 23.67 4.15 0.4 1.62 0.64 1.93 -0.27 1.66 0.22 1.96 

1095 F M C 160.0 64 25.00 3.6 0.39 1.98 0.42 1.92 0.05 1.91 -0.15 2.05 

1097 F UM B 160.0 50 19.53 3.52 0.31 1.55 0.31 2.06 -0.23 2.12 0.09 1.16 

1098 F UM B 162.0 56 21.34 3.38 0.42 2.06 0.45 2.15 0.16 1.72 -0.04 1.71 

1100 F M B 158.0 52 20.83 2.34 0.39 2.1 0.38 1.98 0.19 1.78 0.06 2.12 

1101 F M B 160.0 60 23.44 2.53 0.6 2.13 0.55 2.14 0.27 2.06 0.28 2.08 

1102 M UM B 168.0 60 21.26 2.21 0.33 1.93 0.42 2.05 0.22 1.6 0.11 1.82 

668 F UM B 162.0 59 22.48 2.16 0.29 2.16 0.21 2 0.03 1.74 0.03 1.94 

669 F M C NA 76 NA 4.59 0.18 1.55 0.21 2.06 -0.47 2.03 -0.35 2.1 

671 M UM C 158.0 58 23.23 3.05 0.23 1.97 0.17 1.91 -0.16 2.1 -0.12 2.12 

675 F UM C 153.0 67 28.62 3.34 0.22 1.7 0.29 1.92 -0.14 2.06 -0.18 2.13 

676 F M B 182.0 68 20.53 2.75 0.17 2.06 0.21 1.87 -0.16 1.98 -0.07 1.87 
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677 F M B 173.0 65 21.72 1.9 0.1 1.96 0.38 1.94 0.1 2.1 0.03 2.09 

679 F M NA 158.0 64 25.64 2.46 0.19 1.99 0.17 1.87 -0.23 2 0.14 2.06 

681 F M C 150.0 55 24.44 1.66 0.21 1.83 0.19 1.85 0.09 1.89 0.01 1.96 

682 F M B 165.0 78 28.65 3.69 0.06 1.89 0.16 2.08 -0.36 1.94 -0.36 2.14 

683 F M B 155.0 59 24.56 3.69 0.15 1.78 0.42 1.85 -0.07 1.67 -0.28 2.03 

684 F M C 152.0 72 31.16 0.93 0.18 1.48 0.25 1.81 0.16 2.05 0.1 1.84 

685 F UM C 160.0 72 28.13 1.69 0.04 1.94 0.02 1.83 -0.08 2.07 -0.16 2.02 

686 M UM C 171.0 71 24.28 3.05 0.28 2.22 0.38 1.99 -0.06 1.74 -0.01 2 

687 F M B 158.0 52 20.83 0.54 0.16 1.92 0.12 1.68 0.08 2.08 0.14 1.91 

688 F M B 173.0 68 22.72 2.27 0.34 1.95 0.33 1.91 0.09 1.87 0.15 1.82 

689 F M B 160.0 75 29.30 1.89 0.34 2.05 0.14 1.94 0.07 1.91 0.06 1.9 

690 M M C 160.0 65 25.39 2.84 0.25 1.89 0.26 1.87 -0.2 2.12 0 1.95 

694 M M B 170.0 69 23.88 2.63 0.36 2.1 0.27 1.7 0.06 1.35 -0.01 2.14 

696 F M C 152.0 60 25.97 2.82 0.18 2.09 0.27 1.73 -0.12 1.92 -0.02 1.83 

697 F M B 160.0 65 25.39 2.89 0.22 2.03 0.19 2 -0.13 1.59 -0.03 2 
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699 F M B 160.0 64 25.00 2.54 0.2 1.59 0.22 1.98 -0.1 1.99 -0.03 1.83 

701 F UM C 160.0 60 23.44 2.76 0.16 1.79 0.19 1.8 -0.09 1.76 -0.14 2.19 

702 F M A 170.0 50 17.30 3.43 0.24 2.03 0.2 1.74 -0.21 2.04 -0.18 2.11 

704 F UM C 168.0 63 22.32 2.66 0.25 1.46 0.22 2 -0.08 1.98 -0.01 1.98 

705 F M B 160.0 68 26.56 1.36 -0.02 1.82 0.05 1.72 -0.16 2.01 -0.05 1.68 

706 F M B 163.0 67 25.22 2.93 0.31 1.88 0.32 1.83 -0.03 2 0 2.07 

708 M M B 162.0 49 18.67 0.87 -0.11 1.73 0.1 2.06 -0.18 2.1 0.02 1.99 

709 M M B 157.0 80 32.46 2.28 0.42 2.17 0.51 1.87 0.21 1.95 0.23 1.7 

878 F UM B 162.0 60 22.86 2.95 0.21 1.83 0.3 1.96 -0.07 1.96 -0.09 1.73 

879 M M C 173.0 65 21.72 2.19 0.31 1.64 0.33 1.91 0.13 1.76 0.1 1.46 

880 M M C 178.0 75 23.67 3.68 0.42 2.25 0.44 2.13 -0.15 1.96 0.11 1.89 

881 M M C 175.0 72 23.51 3.72 0.39 1.99 0.49 2.01 -0.09 1.93 -0.01 1.98 

882 M UM B 170.0 72 24.91 4.14 0.35 1.98 0.34 1.93 -0.35 1.71 -0.02 1.96 

883 M M C 170.0 55 19.03 2.95 0.19 1.81 0.28 1.98 -0.07 1.73 -0.12 1.77 

884 M M C 162.0 NA NA 3.04 0.3 1.58 0.29 1.94 -0.19 1.86 0.09 1.71 
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885 M M C 173.0 73 24.39 3.22 0.36 2.08 0.44 1.61 -0.01 2.08 0.03 1.4 

886 M M A 170.0 71 24.57 2.44 0.4 1.81 0.51 2.17 0.16 2.09 0.2 1.77 

887 F M C 160.0 59 23.05 2.63 0.29 1.59 0.38 2.23 0.03 1.88 0.03 2.11 

888 F M C 165.0 80 29.38 2.65 0.37 1.97 0.43 2.07 0.01 1.79 0.16 1.86 

890 F M B 162.0 53 20.20 2.75 0.37 2.06 0.33 1.91 0.01 1.96 0.01 2.12 

891 M M B 185.0 110 32.14 4.18 0.46 2.09 0.45 2.06 -0.31 1.46 0.11 1.64 

892 M M B 170.0 80 27.68 3.92 0.44 2.05 0.44 1.85 -0.1 1.7 -0.07 1.98 

894 M UM A 160.0 64 25.00 3.44 0.2 1.97 0.24 2.06 -0.32 2.19 -0.17 2.14 

895 M UM B 165.0 60 22.04 2.87 0.27 1.79 0.23 2.05 0.01 1.62 -0.12 1.89 

896 M UM C 170.0 60 20.76 3.04 0.38 1.77 0.39 1.99 0.02 1.83 0.01 1.61 

897 M M C 172.0 75 25.35 2.14 0.24 1.56 0.22 1.82 0.09 1.58 -0.01 1.86 

898 M M B 165.0 72 26.45 1.91 0.28 1.67 0.3 1.83 0.11 1.64 0.11 1.94 

899 M M A 165.0 84 30.85 2.41 0.39 2.03 0.33 2.12 0.18 1.57 0.03 1.6 

900 F M B 165.0 60 22.04 3.46 0.18 1.63 0.2 1.8 -0.12 1.71 -0.36 2.19 

901 F UM C NA NA NA 2.23 0.29 2.08 0.32 1.92 0.02 2.07 0.12 2 
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902 M M B 160.0 68 26.56 3.07 0.3 1.63 0.23 1.93 -0.14 2.07 -0.04 1.7 

903 M M B 165.0 NA NA 2.83 0.44 1.88 0.51 1.96 0.11 1.83 0.17 2.11 

904 F UM B 155.0 55 22.89 3.67 0.26 1.9 0.3 2.16 -0.1 1.86 -0.18 1.95 

905 M UM C 165.0 62 22.77 3.37 0.31 1.84 0.44 2.08 -0.09 2.03 -0.08 2.13 

906 F M B 158.0 55 22.03 3.72 0.18 1.86 0.11 1.7 -0.22 1.76 -0.29 1.62 

907 M M B 168.0 74 26.22 2.47 0.3 2.08 0.21 1.98 0.02 2.13 -0.04 2.17 

908 F UM B 162.0 60 22.86 2.9 0.13 1.93 0.15 1.98 -0.31 2.03 -0.09 2.08 

909 F UM B 152.0 43 18.61 3.55 0.38 1.91 0.37 1.83 -0.14 1.91 -0.03 1.86 

910 M M B 168.0 80 28.34 2.63 0.31 1.73 0.37 1.97 0.11 2.16 -0.01 2.15 

911 F UM C 160.0 63 24.61 2.32 0.15 1.62 0.19 1.43 -0.09 2.11 -0.07 1.91 

912 M M C 173.0 70 23.39 2.89 0.36 2.23 0.38 2.01 0.05 1.84 0.01 1.62 

913 F M C 158.0 53 21.23 4.6 0.28 1.94 0.34 1.93 -0.06 1.78 -0.52 1.81 

914 M UM C 169.0 55 19.26 2.64 0.07 1.8 0.2 2.01 -0.23 2.16 -0.09 2.09 

916 M M B 178.0 68 21.46 2.67 0.24 2 0.38 1.89 -0.1 2.02 0.14 2.14 

917 M M B NA NA NA 3.4 0.31 2.02 0.36 1.97 -0.15 1.63 -0.02 2.01 
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918 M M B 158.0 56 22.43 2.65 0.34 1.94 0.39 2.11 0.09 1.92 0.03 1.81 

919 M M C 165.0 70 25.71 3.63 0.36 1.76 0.49 1.87 -0.18 1.77 0.16 1.97 

795 F M B 173.0 75 25.06 2.8 0.22 1.91 0.22 2.05 -0.03 1.84 -0.11 1.96 

796 F M B 162.0 78 29.72 2.88 0.18 1.78 0.22 1.7 -0.08 1.89 -0.16 2.18 

798 F M B 162.0 68 25.91 1.09 0.2 1.68 0.25 1.77 0.08 1.26 0.19 1.73 

803 F M C 158.0 61 24.44 1.17 0.23 1.83 0.24 1.83 0.06 1.85 0.22 1.82 

805 F M B 152.0 59 25.54 2.77 0.25 1.88 0.15 2.05 -0.1 2.1 -0.11 1.92 

807 F M B 158.0 83 33.25 2.97 0.21 1.84 0.27 1.93 -0.14 1.95 -0.07 2.02 

813 F M B 152.0 54 23.37 2.58 0.34 1.69 0.24 1.8 0.05 2.1 -0.08 2.12 

814 F M B 152.0 75 32.46 2.67 0.23 1.87 0.25 2.08 -0.04 1.88 -0.07 1.98 

815 F M B 152.0 47 20.34 3.06 0.24 1.75 0.2 2.12 -0.21 2.08 -0.04 2.15 

816 F M B 160.0 58 22.66 3.3 0.14 1.92 0.15 1.67 -0.27 1.85 -0.29 2.05 

825 F M B 162.0 43 16.38 3.77 0.21 1.83 0.21 1.49 -0.22 1.86 -0.29 2.15 

827 F M B 152.0 70 30.30 1.93 0.19 1.79 0.19 2.06 0 1.58 0.03 1.79 

829 F UM B 152.0 NA NA 3.89 0.26 1.96 0.31 2.06 -0.31 1.93 -0.15 2.21 
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831 F M B 158.0 58 23.23 3.17 0.25 2.02 0.25 1.71 -0.2 2.1 -0.01 2.06 

835 F M B 152.0 61 26.40 2.64 0.37 2.11 0.35 1.99 0.11 1.6 0.06 1.71 

836 F M B 152.0 64 27.70 3.44 0.3 1.93 0.33 2.01 -0.18 1.49 0.11 1.73 

837 F M B 165.0 62 22.77 2.32 0.27 1.96 0.28 2.09 0.16 1.7 0 1.36 

838 F M B 152.0 58 25.10 3.65 0.18 1.89 0.25 1.72 -0.4 2.09 -0.11 2.13 

841 F M B 162.0 75 28.58 2.91 0.32 1.7 0.35 1.89 -0.13 1.99 0.04 1.99 

1136 M UM B NA NA NA 2.44 0.44 1.79 0.44 1.91 0.2 2.13 0.16 2.04 

1137 F M M 155.0 66 27.47 5.44 0.39 1.89 0.34 1.93 -0.57 1.89 -0.19 1.47 

1138 F M A 160.0 50 19.53 3.09 0.16 1.91 0.08 2.11 -0.27 2.16 -0.25 2.18 

1140 F M B 162.0 59 22.48 3.65 0.45 1.98 0.42 1.99 -0.07 1.93 0 1.7 

1141 M M C 168.0 65 23.03 2.37 0.49 1.86 0.46 1.85 0.23 2.04 0.22 2.15 

1142 M M B 165.0 56 20.57 3.1 0.37 1.91 0.39 1.89 -0.03 1.94 -0.01 1.72 

1143 M UM A 158.0 55 22.03 2.12 0.36 2.11 0.39 2.01 0.09 2.04 0.26 2.06 

1144 F M A 165.0 71 26.08 2.97 0.4 1.83 0.44 1.92 0.12 1.86 0.03 1.9 

1145 M M C 165.0 68 24.98 2.65 0.51 2.06 0.62 2.1 0.21 1.68 0.35 1.68 
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1146 M M B 175.0 85 27.76 4.47 0.41 1.79 0.38 1.95 -0.17 1.54 -0.18 2 

1147 F UM B 162.0 60 22.86 1.32 0.41 2.09 0.41 1.46 0.29 1.84 0.3 2.09 

1148 M UM A 163.0 62 23.34 3.21 0.49 1.86 0.48 2.05 0.09 1.6 0.11 1.46 

1149 M M A 175.0 55 17.96 2.46 0.37 1.97 0.3 1.95 0.11 1.76 0.03 1.79 

1150 F M A 168.0 75 26.57 2.1 0.45 1.4 0.48 1.94 0.25 1.88 0.28 1.77 

1152 F M A 156.0 49 20.13 0.85 0.35 1.9 0.2 1.89 0.19 2.17 0.21 2.08 

1153 M M A 172.0 70 23.66 3.14 0.48 2.02 0.62 1.96 0.25 1.78 0.09 1.78 

1154 M M A 170.0 64 22.15 2.91 0.38 1.98 0.37 2.08 0.1 2.12 -0.03 1.86 

1156 F M A NA NA NA 4.4 0.43 1.91 0.48 1.64 -0.25 1.91 0.03 1.58 

1157 M M C NA NA NA 4.91 0.46 1.97 0.38 2.14 -0.31 1.96 -0.29 2.08 

1158 F M A 154.0 72 30.36 2.4 0.32 1.85 0.34 2.13 0.13 1.96 0.01 1.94 

1159 F M B 170.0 74 25.61 2.46 0.46 2.08 0.55 1.83 0.27 2.09 0.18 1.6 

1160 M UM A NA NA NA 2.73 0.38 1.98 0.44 2.13 0.17 2.1 0 1.73 

1161 F M A 150.0 56 24.89 2.38 0.28 2.09 0.29 1.96 0.05 2.06 0.05 1.98 

1162 M UM B 165.0 78 28.65 3.62 0.29 1.65 0.33 1.76 -0.17 1.74 -0.08 1.8 
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1163 M M A NA NA NA 3.3 0.37 1.99 0.3 2.06 0.04 1.99 -0.15 2.08 

1164 M M B 173.0 72 24.06 2.54 0.45 2.15 0.46 1.98 0.26 2.15 0.11 1.77 

1165 M UM B 178.0 75 23.67 2.61 0.3 1.93 0.28 1.94 0.05 2.04 -0.05 2 

1168 M M A 175.0 75 24.49 2.03 0.65 1.98 0.57 1.94 0.41 1.98 0.41 1.88 

1169 M M C 158.0 77 30.84 2.79 0.53 2.04 0.6 2.13 0.24 1.95 0.24 2.06 

1171 M M A NA NA NA 2.13 0.42 1.74 0.3 1.84 0.21 1.91 0.09 1.62 

1172 M M C 168.0 90 31.89 2.83 0.37 1.93 0.27 2.21 0.03 1.73 -0.05 1.97 

1173 F M C 173.0 57 19.05 2.17 0.38 1.84 0.33 1.92 0.2 1.79 0.06 1.87 

1175 M UM A 183.0 84 25.08 2.58 0.37 1.97 0.41 2.1 0.13 1.9 0.09 1.81 

1176 F UM B NA 62 NA 2.69 0.5 1.98 0.43 2.19 0.16 1.89 0.15 2.02 

1177 M M A 173.0 83 27.73 5.24 0.31 1.98 0.42 1.96 -0.39 2.09 -0.32 1.59 

1179 F UM B 155.0 50 20.81 2.41 0.48 2.16 0.43 1.98 0.25 1.98 0.15 1.91 

1180 M M B 165.0 80 29.38 3.64 0.38 2.02 0.43 2 -0.1 2.12 -0.05 1.9 

1182 M UM C 183.0 80 23.89 5.94 0.31 1.97 0.37 2 -0.71 2.03 -0.51 1.98 

1183 F M A 150.0 62 27.56 3.42 0.32 1.96 0.39 1.91 0.05 1.66 -0.14 1.93 



 

201 

 

1184 F M B 147.0 62 28.69 2.91 0.48 1.88 0.43 2.06 0.2 1.76 0.01 1.89 

1185 F M A 150.0 70 31.11 4.06 0.52 1.67 0.51 2.01 0.15 1.11 -0.11 1.61 

710 F M C 160.0 60 23.44 2.43 0.31 2.08 0.45 2.15 0.08 2.19 0.15 1.88 

711 F M B 152.0 70 30.30 2.22 0.22 1.79 0.2 1.84 0 1.56 -0.01 1.76 

712 M NA C NA NA NA 2.34 0.53 2.23 0.5 1.74 0.28 1.88 0.25 1.82 

713 F M C 147.0 48 22.21 2.53 0.09 2.12 0.17 1.96 -0.19 2.14 -0.1 2.06 

714 M M C 152.0 NA NA 1.87 0.31 1.97 0.25 1.98 -0.01 1.78 0.23 1.75 

715 M M B 170.0 85 29.41 2.1 0.36 1.92 0.36 1.85 0.16 1.98 0.16 1.88 

716 M UM B 180.0 70 21.60 2.63 0.28 1.87 0.3 2.08 -0.06 1.69 0.02 2 

717 F M C 165.0 62 22.77 2.83 0.52 1.74 0.5 1.98 0.15 1.87 0.17 2 

718 F M B 162.0 68 25.91 3.01 0.28 1.88 0.34 1.89 -0.05 1.83 -0.03 1.95 

721 F M A 158.0 78 31.24 1.57 0.25 2.16 0.23 1.64 0.04 1.96 0.17 1.57 

722 M M C 168.0 71 25.16 2.41 0.28 1.77 0.26 2.15 0.01 1.78 0.01 1.88 

723 F M C 160.0 79 30.86 2.41 0.24 1.75 0.19 1.65 -0.01 1.89 -0.08 2.19 

724 M UM C 178.0 74 23.36 1.98 0.41 2.1 0.37 1.85 0.22 1.75 0.18 2.06 
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726 F M B 160.0 55 21.48 2.68 0.4 1.98 0.44 2.03 0.19 1.79 0.02 1.89 

727 M M KA 168.0 62 21.97 1.23 0.07 1.88 0.18 1.62 -0.01 1.39 0.04 1.76 

728 M NA A 158.0 51 20.43 3.99 0.27 1.33 0.35 1.83 -0.2 1.68 -0.23 2.08 

729 M UM C 175.0 68 22.20 2.66 0.4 2.16 0.33 1.88 0.14 2.04 -0.02 2 

731 F M B 155.0 56 23.31 2.16 0.44 2 0.42 1.83 0.21 1.95 0.22 1.85 

733 M NA B 168.0 82 29.05 2.18 0.2 1.68 0.32 1.79 0.04 2.07 0.01 1.87 

734 F UM B 155.0 56 23.31 3.69 0.22 2.02 0.07 2.15 -0.35 1.92 -0.23 2.06 

735 M M C 170.0 70 24.22 5.02 0.6 1.77 0.58 1.73 -0.29 1.78 0.03 1.83 

736 F M B 160.0 75 29.30 2.27 0.25 1.4 0.23 2.16 0.01 1.96 0.03 1.96 

737 M NA C 173.0 63 21.05 2.7 0.58 2.02 0.64 2.11 0.34 2.04 0.28 1.83 

739 F M B 162.0 68 25.91 2.12 0.02 2.09 0.1 2.09 -0.24 1.91 -0.07 1.97 

743 M M B 172.0 70 23.66 3.34 0.28 1.74 0.31 1.72 -0.11 1.59 -0.12 1.92 

744 M M C 183.0 84 25.08 2.96 0.42 2.06 0.46 2.02 0.02 1.84 0.15 1.85 

745 F UM C 160.0 58 22.66 5.02 0.37 2.02 0.39 1.92 -0.51 1.75 -0.09 1.86 

746 M UM B 152.0 NA NA 2.82 0.26 1.59 0.32 2 -0.01 1.87 -0.04 1.96 
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748 M M NA NA NA NA 2.62 0.51 2 0.54 2.11 0.26 1.9 0.16 2.01 

749 F M C 163.0 63 23.71 4.76 0.29 1.72 0.25 1.9 -0.37 1.92 -0.4 1.92 

750 M M C 165.0 70 25.71 2.55 0.43 2 0.42 2.07 0.15 1.8 0.13 1.73 

751 F M B 158.0 68 27.24 3.02 0.38 1.73 0.21 1.71 0.08 1.64 -0.14 1.63 

753 M M C 162.0 70 26.67 1.93 0.27 1.81 0.26 1.63 0.09 1.91 0.06 1.7 

755 M M NA 155.0 NA NA 2.23 0.41 2.06 0.34 2.07 0.15 1.7 0.13 1.81 

756 F M C NA NA NA 2.5 0.42 2.02 0.23 1.86 0.05 2.01 0.07 2.06 

757 F M A 152.0 58 25.10 2.29 0.38 1.93 0.41 1.93 0.16 1.84 0.14 2.1 

758 F M C 170.0 82 28.37 1.39 0.27 1.84 0.3 1.78 0.12 1.83 0.19 1.97 

759 F M A 160.0 63 24.61 2.46 0.4 2.18 0.35 2.28 0.09 1.87 0.1 1.8 

762 M M C 165.0 67 24.61 2.99 0.31 2.05 0.31 2.03 -0.07 1.96 -0.04 2.15 

764 F M C 162.0 80 30.48 1.49 0.04 1.89 0.12 2.11 -0.02 1.88 -0.1 2.17 

765 F M B 152.0 50 21.64 3.43 0.28 1.76 0.25 1.96 -0.12 2.06 -0.12 2 

766 M M C 170.0 70 24.22 3.39 0.44 2.07 0.5 1.96 0 1.87 0.09 1.81 

772 F M B 155.0 57 23.73 2.37 0.46 1.83 0.39 1.92 0.16 1.78 0.19 1.59 
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773 M M B 167.0 65 23.31 3.45 0.24 1.82 0.24 2 -0.15 1.97 -0.24 1.98 

774 F M B 158.0 62 24.84 2.29 0.39 1.91 0.36 1.52 0.19 1.8 0.07 1.81 

776 M M C 168.0 NA NA 2.42 0.08 2.19 0.17 2.06 -0.15 2.05 -0.09 1.94 

778 F NA C 155.0 54 22.48 2.47 0.43 2.11 0.42 1.73 0.22 2.05 0.1 1.91 

781 F M B 162.0 62 23.62 3.74 0.35 2.06 0.35 2.02 -0.1 1.79 -0.17 1.75 

783 F M C 162.0 50 19.05 2.39 0.27 2.11 0.34 1.77 0.03 1.9 0.07 1.89 

789 F M C 158.0 59 23.63 2.59 0.23 1.96 0.38 1.93 -0.03 1.88 0.03 1.52 

1107 F M B NA NA NA 2.82 0.6 2.17 0.65 1.98 0.24 1.91 0.35 2.15 

1109 M M B 170.0 80 27.68 4.19 0.33 1.64 0.39 2.08 -0.36 1.98 0.01 1.87 

1111 M M B 162.0 70 26.67 0.76 0.76 1.76 0.66 1.96 0.67 1.73 0.62 1.94 

1112 M M B 155.0 NA NA 4.09 0.53 1.85 0.65 2.04 -0.11 1.95 0.11 1.64 

1114 F M A 162.0 65 24.77 2.42 0.53 1.62 0.53 1.64 0.38 1.93 0.16 2.01 

1115 M M A 168.0 75 26.57 2.75 0.57 1.94 0.4 1.99 0.17 2.04 0.14 1.83 

1116 M M A 170.0 98 33.91 3 0.71 1.62 0.73 1.98 0.31 1.98 0.42 1.92 

1117 M M C 183.0 94 28.07 0.69 0.64 2.1 0.66 1.95 0.56 1.78 0.62 1.65 
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1118 M M B NA 71 NA 2.14 0.6 2.03 0.51 1.8 0.32 1.64 0.36 2.02 

1119 F M A 165.0 65 23.88 1.81 0.63 1.85 0.53 1.81 0.3 1.82 0.51 2.04 

1120 M M A 170.0 70 24.22 2.51 0.65 2 0.6 2.02 0.31 1.89 0.35 1.89 

1123 M M A 120.0 78 54.17 2.82 0.48 1.92 0.51 2.18 0.25 1.87 0.05 1.43 

1124 F M A 165.0 70 25.71 2.28 0.42 2.04 0.49 1.7 0.25 1.96 0.19 1.72 

1127 M M B 167.0 66 23.67 2.69 0.51 1.94 0.57 2.08 0.27 1.99 0.21 1.8 

1128 M M C 160.0 72 28.13 2.59 0.57 2.11 0.53 2.1 0.29 1.85 0.21 1.99 

1129 F M A 152.0 52 22.51 2.51 0.56 1.84 0.47 2 0.25 1.78 0.23 2 

1130 F UM B 165.0 86 31.59 2.39 0.55 1.82 0.54 1.94 0.28 1.82 0.27 1.33 

1131 F M C 155.0 76 31.63 4.55 0.38 1.92 0.38 1.87 -0.47 1.85 -0.08 2.04 

1132 M UM C 178.0 68 21.46 2.6 0.66 1.94 0.65 2.23 0.35 1.98 0.37 1.79 

1133 M UM B 162.0 62 23.62 5.32 0.35 1.81 0.34 1.8 -0.58 2.02 -0.45 2.02 

1134 F UM B 160.0 53 20.70 2.85 0.44 2.19 0.54 1.87 0.17 1.62 0.16 1.72 

1135 M UM A 152.0 65 28.13 2.35 0.46 2.01 0.43 1.92 0.12 1.94 0.28 1.81 

1136 M UM A 170.0 85 29.41 3.15 0.64 1.79 0.75 1.96 0.39 1.59 0.32 1.97 
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1137 F M C 163.0 58 21.83 2.33 0.48 1.66 0.46 1.76 0.26 1.91 0.2 1.87 

1138 M M B NA NA NA 2.3 0.48 2.07 0.48 1.82 0.26 1.89 0.22 2 

1139 M UM B 177.0 69 22.02 3.17 0.51 2.08 0.55 1.8 0.08 2.09 0.24 2.03 

1140 M M A 173.0 68 22.72 4.63 0.49 1.95 0.61 1.97 -0.26 1.8 0.19 1.81 

1141 M UM B 168.0 63 22.32 3.34 0.26 2.06 0.48 2.15 0.12 1.92 -0.23 1.87 

1142 M UM B 175.0 63 20.57 3.15 0.75 1.98 0.69 1.89 0.38 1.74 0.29 1.9 

1143 M UM B 165.0 63 23.14 2.75 0.57 2.09 0.45 1.79 0.18 1.92 0.17 1.42 

1144 F M B NA NA NA 3.06 0.65 1.93 0.67 1.91 0.39 2.11 0.17 1.8 

1145 F M B 165.0 59 21.67 2.66 0.36 2.02 0.46 1.84 0.23 1.51 0.01 1.91 

1146 M UM B 170.0 75 25.95 3.42 0.5 1.95 0.47 2.04 0.22 1.77 -0.12 2 

1147 M M B 165.0 70 25.71 4.65 0.48 2 0.46 1.84 -0.2 1.67 -0.11 1.85 

1149 F M C 155.0 55 22.89 4.49 0.4 2.15 0.3 2.12 -0.37 1.91 -0.05 1.43 

1150 M M B 183.0 NA NA 2.29 0.51 1.96 0.46 1.62 0.25 1.64 0.28 2.04 

1151 M UM A 183.0 70 20.90 2.25 0.58 2.1 0.58 2.09 0.36 1.97 0.33 1.86 

1152 M UM A 175.0 77 25.14 4.65 0.36 2.02 0.39 2.15 -0.38 1.81 0.03 1.62 
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1153 M UM B 168.0 51 18.07 2.79 0.26 1.84 0.24 1.81 -0.18 1.81 0.1 1.82 

1155 M M B 157.0 64 25.96 2.48 0.53 1.6 0.6 1.82 0.3 2.02 0.24 1.95 

1157 M UM B 162.0 44 16.77 2.3 0.35 2.06 0.35 2.06 0.09 2.05 0.13 1.93 

1158 F UM B 165.0 53 19.47 3.42 0.48 1.87 0.53 1.64 0.07 1.98 0.1 1.56 

1160 M UM B 185.0 90 26.30 2.38 0.57 2.14 0.52 1.79 0.3 1.57 0.32 2.02 

1161 M UM B 165.0 50 18.37 4.45 0.43 1.87 0.58 2.06 -0.11 1.9 0.05 1.95 

1163 M UM B 168.0 70 24.80 4.44 0.6 1.81 0.6 1.9 0.05 2 -0.09 1.73 

1164 M UM B 173.0 55 18.38 2.28 0.48 1.7 0.41 1.87 0.25 2 0.18 1.86 

1165 M M B 168.0 71 25.16 3.74 0.33 2.09 0.34 1.91 -0.13 1.94 -0.09 1.5 

1166 M UM B 183.0 71 21.20 3.05 0.43 1.95 0.49 1.79 0.07 1.9 0.1 1.89 

1167 M UM C 173.0 80 26.73 5.41 0.17 1.54 0.17 1.83 -0.89 2.06 -0.41 1.91 

1170 M UM C 183.0 52 15.53 2.94 0.47 1.67 0.52 1.96 0.04 1.7 0.27 1.79 

1171 M UM A 183.0 72 21.50 3.54 0.47 1.68 0.66 1.98 0.17 1.59 0.13 1.85 

1172 M UM C 175.0 67 21.88 3.81 0.16 1.68 0.34 1.84 -0.18 2.06 -0.22 1.81 

1173 M M B 182.0 76 22.94 2.64 0.62 1.9 0.64 1.85 0.35 1.8 0.28 2.02 
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1174 M UM C 165.0 57 20.94 2.57 0.3 1.73 0.33 1.79 0.1 2.04 0.03 1.59 

1178 M UM B 173.0 70 23.39 3.17 0.48 1.55 0.53 2.02 0.19 1.87 0.03 2.03 

1180 M UM C 170.0 60 20.76 3.6 0.63 1.93 0.67 2.21 0.21 1.83 0.24 1.69 

1181 M UM B 170.0 75 25.95 1.51 0.47 1.91 0.47 1.64 0.37 1.91 0.32 1.98 

1182 M UM B 179.0 75 23.41 1.92 0.44 1.97 0.49 1.99 0.31 1.65 0.27 1.98 

1183 F M C 152.0 42 18.18 3.13 0.41 1.93 0.34 1.82 0 1.95 -0.05 2.02 

1184 M UM C 162.0 60 22.86 3.16 0.53 1.94 0.4 1.98 -0.01 2.06 0.14 1.82 

1185 M M A 168.0 45 15.94 2.64 0.52 2.18 0.58 2.06 0.36 1.94 0.18 1.96 

1186 M UM B 168.0 62 21.97 2.3 0.2 2.07 0.38 2.01 0.03 1.76 0.05 1.85 

1187 M M C 168.0 74 26.22 2.39 0.47 2.11 0.52 2.19 0.21 1.81 0.27 1.87 

1188 M M B 170.0 60 20.76 2.12 0.58 1.96 0.54 1.84 0.29 2.05 0.41 2.13 

1189 M UM B 162.0 55 20.96 5.93 0.61 2.07 0.68 1.9 -0.32 2.07 -0.27 1.92 

1190 M UM B 165.0 50 18.37 2.07 0.33 1.64 0.41 1.63 0.1 1.92 0.27 1.87 

1191 F M B 158.0 45 18.03 2.54 0.42 2.04 0.48 1.89 0.14 1.55 0.23 2 

1192 F M A 162.0 55 20.96 2.73 0.37 2.06 0.45 1.9 0.01 1.56 0.21 1.79 
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1193 M UM B 165.0 48 17.63 2.26 0.43 1.84 0.4 2 0.03 1.51 0.31 1.85 

1194 M M B 158.0 80 32.05 3.09 0.67 2 0.67 1.98 0.28 1.75 0.29 2.03 

1195 M UM B 175.0 63 20.57 2.72 0.56 1.92 0.69 1.79 0.37 1.64 0.22 1.92 

1196 F M B NA 43 NA 1.95 0.34 2 0.31 1.98 0.17 1.95 0.12 1.99 

1197 M M B 160.0 64 25.00 4.14 0.57 1.99 0.56 2.1 -0.06 1.93 0.09 1.41 

1198 M UM A 183.0 70 20.90 3.98 0.38 1.78 0.44 1.88 0.03 1.37 -0.22 1.56 

1199 M UM A 165.0 50 18.37 3.61 0.36 1.94 0.32 2.03 0 1.8 -0.16 1.73 

1200 M M B 168.0 69 24.45 3.63 0.47 1.98 0.42 2 -0.15 1.79 0.12 1.94 

1201 M M B 170.0 70 24.22 3.65 0.69 1.91 0.72 2.13 0.24 1.81 0.18 2.09 

1202 F M B 173.0 50 16.71 4.83 0.64 1.74 0.6 2.11 -0.13 1.83 0.07 1.81 

1203 F M A 158.0 50 20.03 3.17 0.53 1.9 0.6 2.16 0.04 1.6 0.29 1.89 

1204 M UM B 173.0 55 18.38 3.35 0.57 2.06 0.51 1.7 0.14 1.77 0.15 1.58 

1205 M UM B 170.0 55 19.03 4.65 0.61 1.94 0.6 2.02 -0.3 1.84 0.15 1.95 

1206 M M B 173.0 59 19.71 7.93 0.58 1.9 0.54 1.81 -0.81 2.11 -0.78 1.87 

1207 M M B 178.0 70 22.09 2.54 0.5 2.1 0.55 2.21 0.13 1.7 0.34 2.23 
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1208 M UM B 160.0 49 19.14 1.45 0.6 1.73 0.71 1.73 0.49 1.83 0.52 2.16 

1209 M M C 168.0 76 26.93 6.72 0.52 1.99 0.52 1.98 -0.54 2.11 -0.83 2.11 

1210 M M B 160.0 45 17.58 2.49 0.47 2.02 0.48 1.95 0.3 1.8 0.12 1.93 

1211 M UM B 160.0 65 25.39 4.57 0.43 2.17 0.62 1.93 -0.19 2.03 0.04 1.79 

1212 F M B 165.0 60 22.04 6.44 0.41 2.04 0.48 1.94 -1.39 2.21 0.19 1.7 

1213 M M A 170.0 68 23.53 1.76 0.51 1.85 0.58 1.87 0.38 1.71 0.37 1.91 

1214 M UM B 168.0 46 16.30 2.37 0.37 1.75 0.62 1.93 0.24 1.85 0.32 2.02 

1215 M M A 162.0 63 24.01 2.39 0.55 2.05 0.51 1.87 0.32 2.02 0.23 2.08 

1216 F UM B 158.0 46 18.43 2.45 0.53 2.1 0.48 2 0.39 1.82 0.1 1.8 

1217 M UM B 168.0 56 19.84 2.52 0.44 1.94 0.42 1.79 0.2 1.8 0.08 1.62 

1218 M UM B 163.0 56 21.08 2.74 0.61 1.91 0.62 1.88 0.15 2.02 0.47 2.11 

1219 F M A 134.0 45 25.06 3.15 0.27 2.02 0.17 2.12 0.61 2.03 0.64 1.79 

1220 F UM B 155.0 50 20.81 3.2 0.13 1.94 0.36 1.95 0.06 2.05 -0.28 1.81 

1221 F UM A 155.0 38 15.82 3.01 0.63 2.07 0.65 2.17 0.25 1.82 0.26 1.89 

1222 M M B 170.0 95 32.87 2.44 0.7 1.97 0.63 1.87 0.37 1.82 0.41 1.83 
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1223 M M B 160.0 67 26.17 3.69 0.49 1.73 0.52 1.78 -0.13 1.44 0.24 2.04 

1224 M M C 165.0 58 21.30 2.92 0.56 2.1 0.58 2.06 0.16 1.87 0.31 2.1 

1225 M UM C 174.0 58 19.16 2.18 0.15 2.06 0.39 2.12 0.01 1.82 0.12 1.76 

1226 M UM B 163.0 65 24.46 2.08 0.5 1.89 0.46 1.59 0.29 1.99 0.26 1.88 

262 M M B 178.0 96 30.30 0.88 0.57 2.09 0.64 1.98 0.48 1.89 0.55 2.16 

263 M M C 165.0 74 27.18 2.54 0.58 1.7 0.57 2.18 0.28 2.12 0.31 1.94 

265 M M B 165.0 67 24.61 2.78 0.25 2.21 0.32 2.19 0.09 2.05 -0.1 2.08 

274 M M B 163.0 78 29.36 2.3 0.46 1.89 0.58 2.1 0.21 1.95 0.33 2.02 

275 M M B 173.0 62 20.72 2.48 0.45 1.96 0.47 2.03 0.15 1.75 0.21 2.2 

277 M M C 175.0 72 23.51 4.67 0.45 1.85 0.45 1.91 -0.28 1.87 -0.08 1.98 

278 M M C 173.0 79 26.40 2.61 0.46 1.83 0.45 1.69 0.13 1.9 0.15 2.08 

281 M M C 175.0 84 27.43 2.29 0.53 1.91 0.51 1.91 0.29 1.6 0.29 1.89 

284 M M B 161.0 80 30.86 3.87 0.6 2.08 0.58 2.12 0.08 1.87 0.08 2.08 

285 M M C 172.0 78 26.37 2.74 0.51 2.17 0.47 2.17 0.32 2.09 0.11 1.82 

286 M M B 178.0 76 23.99 3.49 0.59 2.12 0.53 1.96 -0.08 1.81 0.24 1.8 
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287 M M B 175.0 100 32.65 1.8 0.32 1.62 0.53 1.74 0.32 2 0.2 1.99 

289 M M B 173.0 NA NA 4.5 0.32 1.54 0.35 1.98 -0.32 2.04 -0.1 1.68 

292 M M B NA 68 NA 2.97 0.52 2.02 0.54 2.1 0.1 2.08 0.18 2 

299 M M C 183.0 68 20.31 2.72 0.38 1.79 0.43 1.99 0.1 1.91 0.12 1.73 

301 M M B 168.0 60 21.26 3.03 0.35 1.16 0.41 1.9 0.12 1.83 -0.04 2.22 

307 M M C 165.0 63 23.14 3.71 0.56 1.7 0.54 1.96 -0.01 1.79 0.16 1.7 

308 F M C NA 70 NA 3.98 0.51 2.16 0.58 2.22 -0.13 1.81 0.19 1.81 

309 M M C 168.0 76 26.93 2.64 0.36 2.08 0.37 1.93 0.1 1.98 0.05 1.85 

311 M M B 162.0 60 22.86 2.51 0.53 2.06 0.59 2.19 0.24 1.87 0.31 1.83 

312 M M C 158.0 53 21.23 4.69 0.51 1.94 0.45 1.98 -0.32 1.96 0.09 1.86 

317 M M B 166.0 66 23.95 2.76 0.5 2 0.57 1.7 0.25 1.64 0.28 2.1 

318 M M C 171.0 72 24.62 2.81 0.5 1.82 0.42 1.7 0.09 1.7 0.16 1.79 

320 M M C 172.0 75 25.35 2.3 0.57 2.1 0.52 1.97 0.34 1.93 0.29 2.16 

321 M M C 178.0 95 29.98 2.56 0.77 1.85 0.74 1.97 0.5 1.96 0.45 1.98 

322 M M M 178.0 81 25.56 2.46 0.55 1.97 0.51 1.87 0.29 1.97 0.21 1.92 
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324 M M B 174.0 77 25.43 3.07 0.51 1.96 0.55 1.74 0.27 1.98 0.09 1.65 

325 M M B 170.0 74 25.61 2.39 0.57 1.96 0.52 2.03 0.28 2.04 0.3 1.93 

328 M M B 155.0 63 26.22 2.43 0.75 1.75 0.62 1.68 0.46 1.7 0.47 1.73 

329 M M B 155.0 NA NA 2.27 0.45 1.89 0.52 1.74 0.21 1.81 0.3 1.52 

330 M M C 178.0 76 23.99 2.45 0.43 2.09 0.45 2.09 0.11 1.56 0.22 2.08 

332 M M C 174.0 80 26.42 4.49 0.43 2.13 0.58 2.07 -0.15 1.44 0.02 2.03 

333 M M C 165.0 72 26.45 2.24 0.65 2.11 0.6 2.18 0.39 1.81 0.41 1.94 

343 M M C 172.0 75 25.35 3.7 0.53 2.13 0.53 2.1 0.05 1.73 0.05 1.8 

350 M M C 175.0 78 25.47 5.36 0.58 1.91 0.54 1.92 -0.23 1.87 -0.21 1.82 

352 M M C 178.0 72 22.72 2.53 0.81 1.75 0.64 2.06 0.46 1.61 0.41 2.13 

353 M M C 170.0 59 20.42 3.21 0.4 2.21 0.37 2.05 0.02 1.36 -0.01 2 

356 M M B 174.0 75 24.77 0.26 0.3 1.93 0.34 1.65 0.27 1.81 0.32 2.14 

365 M M C 178.0 75 23.67 3.46 0.48 1.75 0.56 2.08 0.18 1.68 0.01 1.89 

371 F M B 145.0 60 28.54 1.45 0.34 1.44 0.24 1.83 0.24 2 0.11 1.87 

372 M M C 160.0 72 28.13 0.77 0.51 1.93 0.48 2.06 0.43 1.84 0.44 1.95 
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379 F M C 158.0 56 22.43 2.22 0.23 1.83 0.28 2.16 0.01 2.12 0.02 1.94 

380 M M B 188.0 77 21.79 1.11 0.3 1.75 0.26 2.03 0.4 1.95 0.34 1.98 

382 M M C 160.0 75 29.30 3.02 0.4 1.99 0.38 1.81 0.03 1.92 0.04 1.87 

384 M M C 175.0 70 22.86 2.05 0.52 1.93 0.49 2.07 0.32 1.59 0.3 1.89 

392 M NA NA 160.0 73 28.52 1.87 0.15 2.17 0.23 2.12 0.06 1.91 -0.05 1.79 

396 M M C 178.0 82 25.88 2.45 0.54 1.8 0.49 1.86 0.26 2.23 0.26 2.14 

400 M M C 183.0 74 22.10 2.48 0.33 1.96 0.41 1.78 0.06 2.02 0.15 2.05 

412 M M C 168.0 NA NA 1.87 0.42 1.87 0.44 1.93 0.29 1.72 0.21 2.25 

415 M M B 164.0 69 25.65 1.52 0.39 1.85 0.36 1.9 0.26 1.89 0.22 1.66 

416 M M B 168.0 72 25.51 3.16 0.34 2.09 0.42 1.92 0.05 1.58 -0.07 1.92 

420 M M B 162.0 66 25.15 2.56 0.45 2.04 0.47 1.91 0.16 1.58 0.18 1.98 

426 M M C 165.0 65 23.88 2.28 0.72 2.09 0.67 2.15 0.43 1.53 0.47 1.77 

427 M M B 170.0 63 21.80 4.06 0.64 1.97 0.51 2.01 0.15 1.75 0.05 1.39 

431 M M C 166.0 77 27.94 1.23 0.47 1.77 0.52 2 0.37 1.65 0.38 1.84 

436 M M B 173.0 78 26.06 2.31 0.52 1.54 0.56 1.89 0.36 1.82 0.22 1.83 
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437 M M C 178.0 78 24.62 3.14 0.63 1.97 0.52 1.27 0.21 1.73 0.32 2.11 

439 M M B 175.0 80 26.12 1.07 0.54 1.62 0.55 2.01 0.45 1.91 0.46 2.01 

440 M M B 160.0 72 28.13 3.47 0.5 2 0.61 1.63 0.06 1.79 0.26 1.87 

442 M M B 165.0 NA NA 1.98 0.51 1.92 0.5 1.81 0.34 1.71 0.29 1.95 

1 M UM A 173.0 64 21.38 5.83 0.53 1.4 0.56 1.63 0.1 1.38 -0.7 2.17 

2 F M B 165.0 52 19.10 5.92 0.44 1.7 0.49 1.79 -0.54 2 -0.41 2.12 

3 M UM B 162.0 76 28.96 5.9 0.09 1.92 0.03 2.05 -1.23 2.09 -0.45 2.08 

4 M UM A 178.0 85 26.83 3.87 0.48 1.98 0.51 2.02 0.03 1.72 0 1.49 

6 F M C 154.0 64 26.99 3.19 0.31 1.62 0.3 2.14 -0.06 1.66 -0.03 1.64 

7 F UM B 152.0 59 25.54 5.06 0.09 2.08 0.05 2.23 -0.33 2.25 -1.02 2.22 

9 F M A 160.0 49 19.14 2.23 0.34 1.84 0.29 1.89 -0.03 1.98 0.25 1.84 

10 F UM A 160.0 52 20.31 5.74 0.7 2.19 0.71 1.79 -0.2 1.72 -0.04 1.68 

11 M UM B 168.0 63 22.32 2.36 0.73 1.56 0.69 2.11 0.48 1.81 0.42 1.78 

12 M UM C 160.0 60 23.44 3.24 0.49 2.08 0.48 1.91 0.07 1.91 0.08 1.75 

13 F M B 168.0 79 27.99 6.84 0.61 1.7 0.62 1.73 -0.6 2.02 -0.4 2.01 
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14 M M A 162.0 51.5 19.62 4.55 0.33 1.52 0.35 2.05 -0.51 1.92 0.04 2.16 

15 M M C 168.0 77 27.28 2.86 0.42 1.79 0.48 1.96 0.03 2.19 0.16 2.08 

16 M UM B 168.0 56 19.84 4.02 0.43 1.79 0.38 1.87 0.17 1.54 -0.28 1.91 

17 M UM A 165.0 53 19.47 6.13 0.42 2.11 0.45 2.09 -0.4 1.64 -0.38 1.62 

19 M UM A 175.0 67 21.88 3.33 0.55 2.08 0.53 1.9 0.21 1.9 0.07 1.86 

20 M UM A 165.0 68 24.98 2.25 0.37 1.94 0.38 1.81 0.13 1.79 0.18 1.7 

21 M M C 175.0 68 22.20 6.23 0.48 1.94 0.5 1.68 -0.22 1.75 -0.6 1.98 

22 F M C 160.0 95 37.11 4.35 0.56 1.94 0.56 2.11 0.08 2.06 -0.12 1.81 

23 F UM B 153.0 59 25.20 5.16 -0.5 2.02 -0.09 2.21 -1.27 2.25 -0.94 2.17 

24 M UM A 155.0 60 24.97 2.22 0.34 1.87 0.4 1.63 0.17 1.86 0.11 2 

25 M UM B NA 61 NA 2.36 0.56 2.08 0.53 2.12 0.34 1.58 0.25 1.76 

26 F UM B 160.0 52 20.31 6.27 0.54 1.76 0.53 1.96 -0.5 2.05 -0.19 1.58 

27 F UM A 170.0 65 22.49 7.14 0.29 1.98 0.35 2.08 -0.78 2.18 -0.81 2.16 

28 F M A 158.0 69 27.64 7.04 0.36 1.87 0.53 1.73 -0.95 2.08 -0.31 1.94 

29 M UM A 168.0 NA NA 4.11 0.54 1.8 0.52 2.02 0.23 1.9 -0.18 1.9 



 

217 

 

31 F UM NA 160.0 58 22.66 2.71 0.39 1.77 0.41 1.78 0.09 1.7 0.04 1.96 

32 F M B 155.0 53 22.06 2.13 0.44 1.95 0.49 1.77 0.26 1.58 0.24 1.91 

33 M UM B 160.0 48.4 18.91 3.15 0.21 1.86 0.25 1.96 0.01 2.1 -0.25 1.71 

34 F M B 155.0 60 24.97 2.09 0.37 1.92 0.25 2 0.1 1.7 0.13 1.98 

35 F UM A 158.0 40.5 16.22 3.28 0.1 1.62 0.13 2.09 -0.28 2.05 -0.26 2.19 

36 F UM B 155.0 51 21.23 4.08 0.33 2.01 0.33 1.96 -0.3 2.12 -0.15 1.98 

38 M UM B 162.0 62 23.62 4.35 0.48 1.74 0.56 1.79 0.05 1.79 -0.11 1.64 

39 F M B 160.0 70 27.34 3.21 0 1.98 -0.02 2.03 -0.35 2.14 -0.38 1.98 

40 F M B 162.0 69 26.29 2.8 0.57 1.96 0.52 2.03 0.2 1.76 0.29 1.98 

41 F M C 158.0 58 23.23 5.46 0.48 1.88 0.41 1.85 -0.93 2.16 0.14 1.75 

42 F M B 158.0 60 24.03 6.52 0.38 1.89 0.47 1.94 -0.58 2.04 -0.47 1.91 

43 F M B 155.0 51 21.23 3.26 0.39 1.71 0.31 2.04 0.05 1.76 -0.18 2 

44 M UM A 183.0 99 29.56 6.36 0.57 1.99 0.57 1.66 -0.49 2.02 -0.19 1.7 

50 M UM B 170.0 NA NA 2.17 0.34 1.89 0.31 1.89 0.15 1.98 0.11 1.58 

51 F UM B 155.0 37 15.40 3.3 0.22 1.91 0.16 1.84 -0.17 2.19 -0.29 2 



 

218 

 

52 M UM C 165.0 63 23.14 2.23 0.41 2.01 0.45 2.08 0.15 2.04 0.23 1.95 

53 F UM B 162.0 73 27.82 3.96 0.18 1.86 0.12 1.55 -0.24 1.99 -0.43 1.98 

54 F UM B 160.0 64 25.00 5.04 0.44 1.98 0.52 1.93 -0.21 1.86 -0.29 1.85 

55 M M C 172.0 176 59.49 2.66 0.71 1.92 0.72 1.8 0.37 2.04 0.44 2.1 

56 M UM C 168.0 57 20.20 2.17 0.37 1.94 0.31 2.19 0.17 1.8 0.06 2 

57 M UM B 160.0 56 21.88 1.84 0.26 2.05 0.3 2.01 0.08 1.86 0.14 2.04 

58 F UM B 168.0 52 18.42 3.4 0.54 1.96 0.52 1.91 0.19 1.95 0 2.08 

59 F M B 162.0 61 23.24 3.22 0.35 2.06 0.43 1.85 -0.04 1.99 0.15 1.79 

61 M M C 172.0 63 21.30 3.28 0.41 1.93 0.34 1.9 0.02 1.96 -0.08 2 

62 M UM B 173.0 80 26.73 3.55 0.54 1.91 0.47 1.89 0.11 1.64 0.04 1.4 

63 M M C 183.0 85 25.38 0.31 -0.8 2.05 -0.59 1.82 -1.27 2.1 -0.15 1.89 

64 M UM A 173.0 60 20.05 2.56 0.35 1.87 0.33 1.92 0.01 1.23 0.18 1.89 

65 M UM C 173.0 69 23.05 4.54 0.55 2.06 0.56 2.02 -0.15 2.02 0.07 1.32 

67 M NA A 173.0 59 19.71 2.66 0.54 1.87 0.51 1.96 0.17 1.93 0.22 1.58 

68 M NA B 162.0 73 27.82 3.64 0.5 1.89 0.42 2.04 -0.09 1.72 0.1 1.82 



 

219 

 

70 F NA B 165.0 85 31.22 1.89 0.59 2.1 0.52 2.06 0.37 2.02 0.37 1.79 

72 M UM A 157.0 67 27.18 2.36 0.52 1.87 0.51 1.83 0.25 1.46 0.27 2.02 

75 M NA B 183.0 57 17.02 2.63 0.28 2.03 0.24 1.89 -0.02 2.01 -0.02 2 

76 F M C NA 54 NA 3.11 0.26 1.75 0.23 1.81 -0.19 1.89 0.05 1.68 

78 M M C 170.0 71 24.57 2.2 0.49 2.17 0.4 1.99 0.26 1.92 0.16 2.02 

79 M M B 170.0 60 20.76 3.1 0.51 2.07 0.53 2.11 0.06 1.7 0.21 2 

81 M UM B 181.0 67 20.45 3.95 0.43 1.95 0.41 1.81 -0.09 1.78 -0.17 1.91 

82 F UM C 153.0 53 22.64 3.62 0.47 1.98 0.42 1.93 0.03 1.41 0.1 1.46 

83 F UM A 165.0 53 19.47 4.02 0.23 1.71 0.36 1.84 -0.14 1.77 -0.24 1.93 

84 M NA A 165.0 59 21.67 3.03 0.38 2.08 0.34 2 -0.05 2.05 0.12 1.81 

85 M M B 175.0 57 18.61 2.8 0.37 1.7 0.36 1.63 0 1.62 0.02 2.04 

86 M NA A 157.0 60 24.34 2.57 0.52 1.9 0.51 1.98 0.18 1.75 0.27 1.59 

87 F UM B 142.0 52 25.79 6.47 0.17 2 0.12 2.02 -1.05 2.18 -0.69 2 

88 F M B 160.0 45 17.58 4 0.4 1.89 0.38 1.87 -0.27 1.95 0.09 1.62 

89 F UM A NA NA NA 3.81 0.58 2.07 0.5 2.18 0 2 0.15 1.76 



 

220 

 

90 F UM A 160.0 53 20.70 3.32 0.31 2.01 0.29 1.94 0.01 1.87 -0.2 1.92 

91 M UM B 183.0 80 23.89 3.3 0.46 1.97 0.43 1.47 0.03 1.96 -0.01 2.16 

92 M M C 167.0 58 20.80 2.31 0.57 1.98 0.58 1.94 0.33 2.05 0.34 2.15 

95 M UM B 173.0 63 21.05 2.04 0.41 1.83 0.41 1.85 0.23 1.91 0.18 1.64 

96 M UM B 168.0 68 24.09 3.61 0.32 1.95 0.36 2.11 -0.06 2 -0.21 2.2 

97 M UM A 168.0 53 18.78 2.43 0.26 1.78 0.31 1.94 -0.05 1.7 0.14 1.91 

98 F UM B 160.0 43 16.80 2.7 0.6 1.95 0.48 1.95 0.31 1.64 0.19 1.34 

99 F UM B 160.0 53 20.70 4.87 0.14 2.02 0.27 2.03 -0.68 2.11 -0.26 1.82 

100 M UM B 168.0 70 24.80 2.5 0.47 2.01 0.48 1.79 0.26 1.89 0.13 1.84 

102 F M B 155.0 60 24.97 2.74 0.36 1.75 0.28 2.1 0.06 1.85 -0.01 1.83 

103 F M B 162.0 62 23.62 2.69 0.42 1.86 0.45 2 0.13 1.66 0.1 1.77 

105 F UM B 158.0 48 19.23 4.92 0.35 1.83 0.39 2.07 -0.28 2.19 -0.47 2.19 

106 M UM C 160.0 65 25.39 3.22 0.45 2.06 0.53 2.12 0.07 1.94 0.11 1.78 

107 M UM A 158.0 64 25.64 2.55 0.53 1.93 0.54 1.83 0.28 1.78 0.21 1.93 

108 F UM B 165.0 105 38.57 4.95 0.38 2.04 0.49 2.22 -0.19 1.69 -0.3 1.94 



 

221 

 

109 F UM B 145.0 35 16.65 4.63 0.19 1.79 0.23 1.73 -0.44 1.92 -0.42 2.23 

110 M UM B 170.0 62 21.45 3.36 0.47 2.06 0.47 2.17 0.13 1.91 0.02 2.12 

111 M UM B 155.0 58 24.14 4.73 0.29 1.75 0.41 2.14 -0.21 1.83 -0.15 1.52 

114 M UM A 162.0 72 27.43 2.59 0.43 2.07 0.37 1.86 0.18 1.77 0.05 1.92 

115 M UM B 168.0 60 21.26 2.99 0.43 2 0.49 1.99 0.07 1.87 0.09 1.89 

116 M M B NA NA NA 2.89 0.6 1.89 0.48 1.72 0.25 2.04 0.16 1.83 

119 M UM A 162.0 74 28.20 1.32 0.22 1.79 0.3 2.02 0.12 1.49 0.16 1.49 

120 M UM B 168.0 56 19.84 3.17 0.52 1.55 0.48 1.96 0.07 1.4 0.14 1.96 

121 F UM B 165.0 59 21.67 2.31 0.7 1.66 0.67 2.1 0.5 1.63 0.4 2.19 

122 F UM B 152.0 NA NA 1.75 0.22 1.67 0.28 1.56 0.06 1.62 0.11 1.62 

123 F UM C 143.0 53 25.92 2.09 0.21 1.84 0.28 2.17 -0.01 1.95 0.1 2.1 

124 M UM B 158.0 58 23.23 3.5 0.41 1.95 0.37 1.84 0.05 1.99 -0.18 1.89 

125 M UM B 170.0 55 19.03 1.78 0.29 1.91 0.34 1.75 0.15 1.87 0.14 1.64 

126 M UM B 169.0 55 19.26 3.31 0.17 1.86 0.28 1.7 -0.07 1.88 -0.2 1.94 

127 M UM B 175.0 78 25.47 2.2 0.36 1.85 0.34 2.11 0.19 2.08 0.09 2 



 

222 

 

128 F M C 162.0 56 21.34 3.02 0.48 1.94 0.36 1.8 0.06 1.88 0.03 2 

129 M M B 157.0 97 39.35 2.83 0.32 1.83 0.35 2.18 0.02 1.46 0 1.65 

130 F M C NA 55 NA 3.55 0.2 1.79 0.29 1.61 -0.26 2.01 -0.09 2.03 

131 F UM C 166.0 50 18.14 1.56 0.16 1.83 0.28 2.01 0.08 1.83 0.07 1.94 

133 F UM A 170.0 52 17.99 7.15 0.61 1.9 0.57 2.04 -0.42 1.95 -0.74 2.12 

134 F NA C 155.0 46 19.15 5.64 0.43 1.97 0.41 1.89 -0.73 1.99 -0.06 1.16 

135 M M B 168.0 57 20.20 2.33 0.56 1.97 0.5 2.04 0.3 2.18 0.25 1.76 

136 F NA C 155.0 47 19.56 2.39 0.34 1.6 0.31 1.97 0.06 1.78 0.11 1.8 

137 M NA B 183.0 NA NA 2.33 0.59 2.09 0.52 2.16 0.36 2.11 0.23 1.91 

138 M M B 168.0 54 19.13 2.28 0.26 2.03 0.31 2.23 0.02 1.94 0.12 2.02 

139 M NA A NA 60 NA 2.51 0.47 2.11 0.41 1.95 0.2 1.91 0.13 1.9 

140 M NA B 170.0 52 17.99 1.44 0.46 1.9 0.54 2.06 0.33 2.06 0.4 2.1 

141 M NA B 170.0 65 22.49 3.8 0.34 1.84 0.28 1.79 -0.21 1.93 -0.05 1.79 

143 M NA B 152.0 NA NA 2.86 0.69 1.99 0.7 1.84 0.3 1.59 0.42 1.99 

144 M NA B 170.0 54 18.69 2.42 0.26 1.88 0.18 2.09 0.11 1.77 -0.15 2.06 



 

223 

 

145 F NA C 158.0 65 26.04 4.76 0.66 1.84 0.49 1.78 -0.16 1.83 0.08 0.93 

146 M NA NA 188.0 58 16.41 3.79 0.36 2 0.46 1.76 -0.08 2.06 -0.07 1.81 

149 M NA B 178.0 74 23.36 2.46 0.31 1.78 0.3 2.03 0.06 1.48 0.01 1.82 

150 F M C 160.0 82 32.03 3.13 0.28 2.08 0.28 2.14 -0.23 2.02 0.1 1.79 

151 F NA B 165.0 57 20.94 2.46 0.31 1.78 0.3 2.03 0.06 1.48 0.01 1.82 

152 F NA B 158.0 60 24.03 2.86 0.55 2.07 0.53 1.94 0.33 2.08 0.07 1.53 

154 M M A 167.0 70 25.10 2.41 0.53 2 0.53 2 0.29 2.08 0.29 2.05 

155 F NA B 159.0 52 20.57 5.5 0.21 1.89 0.22 1.53 -0.47 2.01 -0.71 2.03 

156 M NA A 168.0 50 17.72 3.12 0.26 1.78 0.31 1.91 -0.03 1.29 -0.06 1.68 

157 F NA C 152.0 NA NA 4.16 0.26 1.95 0.24 2.07 -0.25 1.73 -0.28 1.92 

158 M NA B 170.0 74 25.61 3.32 0.52 1.91 0.42 2.18 0.13 1.9 0 1.64 

159 M NA A 170.0 65 22.49 1.4 0.52 2.1 0.42 2.13 0.3 1.87 0.37 2.06 

169 F UM B 158.0 43 17.22 5.03 0.1 2 0.2 1.51 -0.74 1.92 -0.29 2.04 

170 F M C 162.0 55 20.96 1.68 0.03 2.04 0.01 1.98 -0.09 1.95 -0.17 1.46 

176 M M B 181.0 82 25.03 1.18 0.41 2.09 0.42 2.08 0.29 2.2 0.31 2.01 



 

224 

 

177 M UM C NA NA NA 1.8 -0.03 2.04 0.06 1.91 -0.16 1.99 -0.13 2.09 

180 F M B NA NA NA 0.91 0.08 1.87 0.16 1.7 0.03 1.87 0.06 1.87 

181 F UM B 160.0 88 34.38 2.76 0.35 2.02 0.2 1.51 -0.05 1.38 0.01 1.97 

182 M UM B 175.0 65 21.22 1.82 0.3 2.09 0.24 1.94 0.16 1.9 0.07 2.03 

183 M UM C 155.0 56 23.31 2.36 0.41 2.06 0.29 2.08 0.18 1.89 0.07 1.98 

186 M M B 170.0 62 21.45 3.61 0.29 2.14 -0.16 1.26 -0.22 1.98 -0.6 1.72 

187 M UM B 162.0 50 19.05 3.63 0.25 1.86 0.27 2.06 -0.07 1.48 -0.29 2.02 

188 F UM B 162.0 54 20.58 1.99 -0.12 2.19 -0.12 2.07 -0.42 1.87 -0.16 1.92 

189 M NA NA 167.0 56 20.08 2.74 0.09 2.03 0.16 1.74 -0.02 1.91 -0.3 1.66 

190 M UM B 170.0 66 22.84 0.8 0.25 1.96 0.08 2.08 0.01 2.07 0.17 1.92 

191 F UM B 168.0 57.9 20.51 2.06 0.1 1.88 0.06 1.76 -0.09 2.08 -0.15 2.2 

192 F M B 160.0 66 25.78 1.88 -0.06 1.91 0.01 1.9 -0.27 1.84 -0.13 1.79 

193 F UM B NA NA NA 4.67 0.25 1.97 0.19 1.81 -0.38 1.62 -0.36 1.86 

194 M M C 173.0 67.5 22.55 3.91 0.47 1.78 0.39 1.91 -0.15 1.6 0.01 1.78 

195 M UM A 169.0 42.5 14.88 2.32 0.24 1.82 0.36 1.65 -0.01 2.07 0.18 1.84 



 

225 

 

196 F UM A 162.0 56 21.34 2.49 0.33 2.04 0.26 2.04 -0.01 1.78 0.09 2.06 

197 F UM B 170.0 70 24.22 2.65 0.29 1.7 0.23 1.73 0.13 2.12 -0.17 1.77 

198 M UM B 175.0 130 42.45 1.55 0.26 1.56 0.1 1.88 0.05 1.7 0.04 1.94 

199 M UM B 155.0 68.5 28.51 1.86 0.32 2.1 0.32 2.09 0.17 2.03 0.14 1.77 

200 M NA C 175.0 85 27.76 2.74 0.25 1.73 0.22 1.93 0.07 1.7 -0.18 2.06 

202 M UM B 172.0 53 17.92 4.29 0.38 1.8 0.43 1.86 -0.25 2.1 -0.1 1.95 

204 M UM B 155.0 60 24.97 2.47 0.48 1.87 0.4 1.96 0.11 1.72 0.25 1.91 

205 M M B 158.0 57 22.83 3.44 0.29 2.05 0.31 1.97 -0.15 1.83 -0.01 1.9 

207 F M C 160.0 61 23.83 2.04 0.15 1.83 0.18 1.89 -0.07 1.94 0.03 1.81 

208 M UM B 170.0 64 22.15 2.21 0.37 2.12 0.4 1.59 0.16 2.08 0.16 1.88 

209 M UM B 168.0 60 21.26 2.81 0.38 1.85 0.38 1.76 -0.05 1.45 0.18 1.95 

210 M UM B 170.0 59 20.42 2.22 0.32 2.11 0.28 1.95 0.11 1.83 0.07 1.81 

212 M M A 162.0 59 22.48 3.72 0.26 1.72 0.24 1.8 -0.32 1.38 -0.12 1.54 

214 F UM B 158.0 53 21.23 2.43 0.25 1.98 0.25 2.12 0 1.67 -0.01 1.84 

216 F UM B 162.0 56 21.34 5.49 0.23 1.96 0.34 2.03 -0.41 1.81 -0.72 2.15 



 

226 

 

217 M UM C 155.0 59 24.56 2.06 0.22 1.92 0.3 1.82 0 2.06 0.12 1.72 

218 M UM B 162.0 58 22.10 2.68 0.28 2.02 0.27 2.06 -0.01 2.06 0.01 1.83 

219 M M B 170.0 NA NA 2.05 0.37 1.43 0.36 1.81 0.13 1.73 0.2 2.23 

222 M M B 162.0 60 22.86 2.62 0.35 1.98 0.28 1.68 0.04 1.69 0.02 2.06 

223 F UM B 162.0 67 25.53 2.06 0.43 2.05 0.42 1.93 0.2 1.87 0.23 1.41 

224 M UM B 160.0 53 20.70 3.97 0.35 1.73 0.32 1.87 -0.24 2 -0.16 2.09 

228 M UM B 175.0 71 23.18 3.51 0.5 2.05 0.53 1.64 0.03 1.89 0.04 1.78 

229 F UM B 155.0 54 22.48 4.49 0.29 1.77 0.28 2.04 -0.18 1.45 -0.33 2.11 

231 M UM B 158.0 69 27.64 4.95 0.34 1.29 0.36 1.76 -0.37 1.56 -0.18 1.85 

232 F M C 168.0 60 21.26 2.24 0.31 2.07 0.19 1.79 0.01 1.87 0.02 1.98 

233 F M C 165.0 60 22.04 3.68 0.41 1.8 0.45 1.98 0.02 1.19 -0.17 2 

234 M UM B 172.0 69 23.32 2.65 0.38 1.69 0.43 1.39 0.11 1.65 0.1 2.11 

237 F M B 152.0 48 20.78 2.82 0.27 1.8 0.26 2.11 0.03 1.83 -0.14 1.62 

239 F UM C 152.0 51 22.07 2.27 0.32 2.11 0.27 2.01 -0.01 1.94 0.13 2.07 

241 M UM A 178.0 87 27.46 2.72 0.36 1.79 0.31 1.72 0 1.97 0.13 1.99 



 

227 

 

242 M UM A 155.0 58 24.14 2.13 0.34 1.89 0.41 1.9 0.1 1.9 0.23 2.07 

245 M UM C 185.0 72 21.04 3.26 0.49 1.97 0.45 1.73 -0.03 1.87 0.13 1.62 

248 F UM B 152.0 NA NA 1.71 0.29 2.1 0.33 2.08 0.14 1.83 0.16 1.83 

249 F M B 152.0 45 19.48 3.32 0.37 1.88 0.35 1.96 -0.07 1.79 -0.07 2.1 

250 M UM B 175.0 75 24.49 4.5 0.5 1.96 0.45 1.93 -0.02 1.8 -0.15 1.74 

251 F M C NA 55 NA 1.95 0.46 2 0.39 2.14 0.29 2.1 0.21 2.06 

252 M UM A 155.0 62 25.81 3.58 0.33 1.89 0.35 2.01 -0.21 1.7 0.12 2.02 

253 F UM C 155.0 41 17.07 2.13 0.21 1.76 0.28 2.08 0.03 1.91 0.03 1.73 

254 M UM B 175.0 88 28.73 2.46 0.33 1.99 0.27 2 0.11 1.77 -0.02 1.91 

255 F NA B 158.0 70 28.04 2.74 0.27 1.93 0.31 2 0.05 1.96 -0.07 1.74 

256 M UM B 160.0 51 19.92 2.15 0.27 1.9 0.27 1.57 0.12 2.03 0.02 1.49 

257 M M C 162.0 64 24.39 2.41 0.31 2.19 0.27 1.59 0.04 1.45 0.07 1.9 

258 F UM B 160.0 55 21.48 2.22 0.3 1.83 0.31 1.62 0.05 2 0.1 2.04 

259 M UM C 160.0 53 20.70 2.71 0.19 1.7 0.26 1.77 -0.1 2.08 -0.02 2.19 

260 M UM B 173.0 79 26.40 2.76 0.31 2.15 0.3 1.76 -0.11 1.9 0.14 2.07 



 

228 

 

262 M UM B 175.0 62 20.24 2.37 0.49 1.83 0.43 1.98 0.2 1.87 0.2 1.83 

921 F UM NA NA NA NA 0.14 -0.54 2.09 -0.35 2.22 -0.47 2.16 -0.44 2.1 

922 M UM NA NA NA NA 3.06 -0.15 2.05 -0.13 1.98 -0.44 1.88 -0.44 2.04 

924 F UM NA NA NA NA 0.31 -0.39 1.8 -0.25 1.93 -0.26 1.87 -0.38 2.18 

925 M UM NA NA NA NA 1.79 0.08 1.7 -0.65 2.08 -0.24 1.71 -0.58 1.82 

926 M UM NA NA NA NA 1.54 -0.03 1.8 -0.11 1.97 -0.06 1.65 -0.36 2.15 

928 M M NA NA NA NA 1.71 -0.28 1.68 -0.29 2 -0.2 1.81 -0.07 1.73 

929 M UM NA NA NA NA 1.33 0.09 1.85 -0.32 2.23 -0.18 1.88 0.08 1.5 

930 M UM NA NA NA NA 4.18 -0.29 1.93 -0.02 1.77 -0.44 1.93 -0.9 2 

931 M UM NA NA NA NA 0.86 0.19 2.19 0.1 1.71 0.01 1.82 0.16 1.89 

932 M UM NA NA NA NA 3.5 0.06 1.97 -0.17 1.83 -0.05 2.03 -0.87 2.07 

933 M UM NA NA NA NA 1.04 -0.38 2 -0.6 1.94 -0.64 2.08 -0.48 2.02 

934 F M NA NA NA NA 2.94 -0.06 1.41 -0.71 2.14 0.06 1.97 -0.18 1.89 

935 F UM NA NA NA NA 2.66 0.33 2.1 0.4 2.12 0.44 1.96 -0.17 2.2 

937 F UM NA NA NA NA 1.35 0.02 1.88 0.35 2.06 0.01 1.98 0.16 1.68 



 

229 

 

939 M UM NA NA NA NA 2.22 -0.22 1.99 -0.23 1.98 0.09 1.88 -0.8 2.04 

940 F UM NA NA NA NA 2.45 -0.01 1.9 -0.14 2.03 -0.25 1.92 -0.39 2.2 

941 M M NA NA NA NA 1.36 -0.1 2.06 -0.24 2.12 -0.13 1.99 -0.45 2.05 

942 M UM NA NA NA NA 3.79 -0.22 1.95 -0.49 1.99 -0.78 1.97 -1.01 2.02 

943 M UM NA NA NA NA 0.67 0.03 2.05 -0.58 1.94 -0.08 2.13 -0.35 1.92 

944 F UM NA NA NA NA 5.7 -0.12 2.1 -0.28 1.87 -0.78 2.17 -1.36 2.13 

945 M UM NA NA NA NA 1.87 0.05 1.6 -0.39 1.91 0.08 2.16 -0.09 1.92 

946 M UM NA NA NA NA 0.82 -0.33 2.12 -0.18 2.03 0.05 2.04 -0.6 1.86 

947 F UM NA NA NA NA 2.67 -0.44 2.08 -0.26 2.12 -0.33 2.01 -0.79 1.98 

948 M UM NA NA NA NA 0.19 0.2 1.9 0.47 2.08 0.33 1.64 0.37 2.02 

949 M UM NA NA NA NA 4.1 -0.07 1.92 -0.29 2.06 -0.7 2.03 -0.75 2.21 

953 M M NA NA NA NA 3.92 0.15 1.98 -0.68 2.21 -0.21 2.1 -1.23 2.15 

954 M M NA NA NA NA 3.41 0.06 1.78 -0.26 2.18 -0.13 1.54 -0.77 1.9 

955 F UM NA NA NA NA 1.25 -0.22 2.09 -0.56 2.21 -0.22 1.64 -0.4 2.05 

956 M M NA NA NA NA 0.31 0.15 1.84 0.46 1.98 0.18 2.08 0.39 1.84 
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957 M UM NA NA NA NA 0.45 0.07 1.94 -0.33 2.1 0 2.06 -0.33 1.84 

958 M UM NA NA NA NA 3.91 0 1.8 0.01 1.67 -0.56 1.77 -0.41 2.02 

959 M UM NA NA NA NA 5.44 -0.23 2.18 0.31 2.08 -0.34 2.08 -0.8 2.03 

960 F M NA NA NA NA 1.97 -0.61 2.09 -0.56 2.14 -0.73 2 -0.68 1.78 

961 F M NA NA NA NA 1.48 -0.43 2.2 0.08 1.86 0.11 1.79 -0.2 2.05 

964 F M NA NA NA NA 0.49 0.13 2.06 -0.38 2.1 0.11 2.02 -0.29 1.98 

965 M M NA NA NA NA 1.28 -0.08 2.16 -0.25 2.17 -0.06 1.88 -0.51 2.03 

966 M UM NA NA NA NA 6.17 -0.02 2 -0.29 1.96 -1.14 2.2 -1.47 2.03 

967 F M NA NA NA NA 2.13 -0.81 2.25 -0.1 1.97 -0.31 1.83 -0.91 2.11 

968 M UM NA NA NA NA 1.93 -0.03 1.7 -0.06 2.07 0.05 1.83 -0.42 1.91 

969 F M NA NA NA NA 0.23 -0.16 1.87 -0.2 1.94 -0.15 1.93 -0.24 1.98 

971 M UM NA NA NA NA 3.04 0.59 1.86 0.62 2.12 0.21 1.48 0.26 2.02 

974 M M NA NA NA NA 1.92 -0.21 1.83 -0.05 1.95 -0.09 2.04 -0.44 2.07 

975 M UM NA NA NA NA 2.33 0.39 1.83 0.49 1.7 0.22 1.59 0.19 1.88 

976 M M NA NA NA NA 2.2 0.66 1.73 0.58 1.86 0.43 2.05 0.4 1.82 
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977 M M NA NA NA NA 2.46 0.6 2.02 0.57 1.7 0.32 1.88 0.29 1.81 

978 F UM NA NA NA NA 2.74 0.44 1.88 0.53 1.83 0.15 1.8 0.13 2.02 

980 M UM NA NA NA NA 2.88 0.58 1.89 0.63 1.86 0.24 1.59 0.29 1.9 

981 M UM NA NA NA NA 3.09 0.56 1.97 0.57 2 0.22 1.55 0.15 1.77 

985 M UM NA NA NA NA 1.84 0.01 1.83 -0.19 1.87 -0.09 1.81 -0.42 2.03 

986 F M NA NA NA NA 3.45 0.09 1.81 0.18 1.44 0.61 1.84 0.56 2 

987 M M B 180.0 85 26.23 2.99 0.36 1.89 0.43 1.65 0.01 2.17 0 2.07 

988 M UM A 159.0 59 23.34 2.14 0.47 2.18 0.56 1.94 0.34 1.95 0.3 1.78 

990 M UM A 165.0 53 19.47 3.1 0.56 1.56 0.45 1.94 0.11 1.87 0.18 1.96 

991 M UM B 178.0 68 21.46 2.53 0.56 2 0.64 1.72 0.25 1.92 0.34 1.94 

992 M UM A 162.0 50 19.05 2.64 0.41 1.98 0.47 2.07 0.14 2.09 0.14 2.16 

993 M UM B 175.0 64 20.90 1.59 0.26 1.94 0.15 1.89 0.13 2.08 -0.03 2.06 

994 F UM B 162.0 43 16.38 2.22 0.51 1.67 0.55 1.74 0.24 1.98 0.38 2 

995 M UM A 174.0 63 20.81 3.57 0.46 1.81 0.51 1.95 0.09 1.23 0.14 1.87 

996 M UM B 173.0 63 21.05 2.38 0.63 1.92 0.64 2.03 0.37 1.51 0.38 1.82 
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997 M UM A 165.0 58 21.30 3.66 0.68 1.7 0.54 1.88 -0.04 2.12 0.27 1.94 

999 F UM B 150.0 41 18.22 4.19 0.46 1.91 0.43 2.05 -0.38 1.96 0.15 1.87 

1001 M UM NA 183.0 59 17.62 1.44 0.33 1.82 0.38 2.09 0.23 2.01 0.21 1.97 

1003 F UM A 147.0 55 25.45 3.27 0.63 1.93 0.63 2.06 0.2 2.02 0.17 2.02 

1004 M UM B 170.0 63 21.80 2.47 0.46 1.97 0.55 1.82 0.25 1.79 0.21 2.05 

1007 M UM B 165.0 60 22.04 2.23 0.21 2.11 0.2 2.1 0.04 1.93 -0.02 1.05 

1008 F UM A 155.0 45 18.73 2.02 0.18 1.75 0.22 1.84 -0.06 1.87 0.08 1.62 

1010 F UM B 170.0 49 16.96 2.45 0.13 2.15 0.36 1.93 0.07 1.83 -0.07 1.82 

1011 M UM A 170.0 55 19.03 2 0.5 1.57 0.55 2.14 0.34 1.65 0.33 1.88 

1013 F M C 162.0 57 21.72 3.91 0.43 1.87 0.39 1.98 -0.11 2.03 -0.09 1.88 

1014 M UM B 170.0 60 20.76 3.04 0.57 1.92 0.62 1.85 0.18 1.9 0.27 1.74 

1015 M UM A 176.0 60 19.37 2.97 0.6 1.96 0.59 1.8 0.18 1.76 0.29 2.23 

1016 M UM B NA 61 NA 2.96 0.68 2.03 0.66 2.02 0.32 1.54 0.32 2.19 

1017 M UM B 170.0 53 18.34 3.61 0.56 1.75 0.49 1.84 0.08 1.07 0.09 1.75 

1018 F UM B NA 39 NA 2.7 0.54 2.06 0.55 2.19 0.24 1.87 0.22 1.87 
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1020 M UM A 155.0 53 22.06 2.32 0.5 2.04 0.54 2.06 0.29 1.68 0.26 2.04 

1021 M UM A 170.0 60 20.76 3.48 0.7 1.86 0.71 1.96 0.22 2.08 0.24 1.75 

1022 M NA A 175.0 57 18.61 2.09 0.52 1.58 0.63 1.49 0.38 1.9 0.36 1.51 

1023 M UM A 168.0 52 18.42 3.06 0.42 1.62 0.4 1.89 0.08 1.79 0 1.68 

1025 M UM A 158.0 47 18.83 2.29 0.25 1.76 0.25 1.61 0.05 2.01 -0.04 1.91 

1026 M UM A 174.0 62 20.48 2.02 0.52 1.91 0.57 2.02 0.37 2.03 0.33 2.19 

1027 F UM B 160.0 51 19.92 1.93 0.35 1.57 0.3 1.59 0.13 1.43 0.16 1.62 

1028 M UM A 176.0 55 17.76 2.39 0.47 1.87 0.46 1.9 0.21 1.77 0.23 1.6 

1030 M UM B 155.0 63 26.22 1.9 0.57 2.14 0.44 1.88 0.31 1.7 0.33 1.97 

1031 F UM A 168.0 72 25.51 3.07 0.37 1.81 0.42 1.79 0 1.87 0.01 1.96 

1032 F UM A 165.0 64 23.51 3.17 0.37 2.04 0.35 2.05 -0.04 2 0.01 1.79 

1033 M UM A 170.0 60 20.76 2.53 0.45 1.94 0.45 2.06 0.21 1.62 0.15 1.93 

1034 M UM A 170.0 56 19.38 3.22 0.64 2.14 0.66 2.06 0.27 1.72 0.18 1.98 

1035 M UM A 170.0 52 17.99 3.22 0.64 2.14 0.66 2.06 0.27 1.72 0.18 1.98 

1036 F UM B 160.0 56 21.88 2.57 0.38 1.68 0.45 1.81 0.02 1.75 0.26 1.82 
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1037 F UM B 160.0 54 21.09 3.15 0.59 1.93 0.68 1.83 0.25 1.72 0.25 1.77 

1038 M UM B 154.0 69 29.09 1.09 0.47 1.91 0.44 1.89 0.32 1.82 0.39 1.87 

1039 F UM A 168.0 54 19.13 4.04 0.44 1.73 0.46 2.05 -0.13 1.91 -0.01 1.8 

1040 F UM A 160.0 57 22.27 4.86 0.5 1.85 0.54 1.73 -0.02 1.77 -0.32 1.85 

1041 F UM B NA NA NA 0.62 0.22 1.95 0.18 1.82 0.25 2.04 0.25 1.97 

1042 M UM A 169.0 48 16.81 2.53 0.47 1.93 0.57 2.22 0.18 1.57 0.26 2.05 

1043 M UM B 155.0 55 22.89 1.38 -0.15 1.95 -0.1 2.08 -0.22 2.1 -0.26 1.91 

1044 M UM A 165.0 65 23.88 2.69 0.52 1.73 0.48 2.07 0.33 1.8 0.11 1.63 

1046 M UM A 152.0 57 24.67 3.16 0.51 2.02 0.52 1.73 0.16 1.77 0.05 1.49 

1047 F M B 147.0 50 23.14 2.43 0.23 1.81 0.13 1.9 -0.11 2.1 -0.04 2.14 

1048 F UM C 155.0 52 21.64 2.27 0.21 1.81 0.18 1.89 -0.03 1.81 0 1.98 

1049 M UM B 160.0 50 19.53 7.16 0.3 1.8 0.22 1.82 -0.74 2.03 -1.28 1.87 

1050 M UM B 188.0 NA NA 2.39 0.32 2.16 0.35 1.82 0.11 1.64 0.16 1.99 

1051 F UM C 160.0 58 22.66 3.44 0.35 1.54 0.41 1.81 -0.02 1.58 -0.06 1.72 

1052 F UM A 157.0 46 18.66 3.17 0.57 1.91 0.58 2.06 0.14 1.98 0.18 1.73 
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1053 F UM B 172.0 53 17.92 4.69 0.45 1.87 0.53 1.72 -0.3 1.93 -0.07 1.91 

1054 M UM B 170.0 61.5 21.28 2.32 0.49 2.15 0.33 1.9 0.19 1.53 0.13 1.88 

1055 F UM C NA NA NA 2.18 0.32 2.09 0.34 1.74 0.09 1.85 0.15 1.78 

1056 F UM A 152.0 43 18.61 2.72 0.52 1.92 0.47 1.85 0.17 2.04 0.14 1.88 

1057 M NA A 162.0 50 19.05 2.58 0.54 1.83 0.57 1.78 0.24 1.73 0.28 1.79 

1058 M UM A 169.0 60 21.01 3.07 0.46 1.94 0.43 1.76 0.1 1.96 0.02 1.95 

1059 M UM C 162.0 62 23.62 5.17 0.39 1.67 0.4 2.1 -0.36 2.01 -0.46 2.06 

1060 M NA NA NA 49 NA 2.66 0.48 1.65 0.5 1.8 0.2 1.76 0.17 0.86 

1061 M NA A 162.0 57 21.72 3.89 0.5 2 0.59 2.16 0.08 1.7 0.01 1.49 

1062 M UM B 165.0 50 18.37 2.32 0.71 2.11 0.66 1.87 0.45 2.26 0.41 2.07 

1063 F UM B NA 40 NA 3.7 0.59 2.18 0.51 2.16 0.13 1.82 0.03 1.78 

1064 M NA C 160.0 56 21.88 5.72 0.41 1.85 0.42 1.91 -0.33 1.97 -0.76 2.25 

1065 F UM A 147.0 65 30.08 2.03 0.44 2.08 0.37 1.87 0.23 2.03 0.2 1.79 

1066 M UM NA 165.0 43 15.79 3.2 0.51 2.13 0.5 1.91 0.18 1.84 0.02 1.9 

1067 F UM C 158.0 49 19.63 4.58 0.34 1.91 0.25 1.73 -0.19 2.07 -0.46 1.97 
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RAW DATA (CYCLIC MEDITATION VS SUPINE REST, n= 66) 

CYCLIC MEDITATION (n=33) 

ID GR AGE PR SYS DYS HT WT BMI 
AC-

PRE 

AC-

POST 

LIA-

PRE 

LIA-

POST 

RIA-

PRE 

RIA-

POST 

LIE-

PRE 

LIE-

POST 

RIE-

PRE 

RIE-

POST 

S1 CM 57 74 120 84 176 95 30.67 2.42 2.33 0.24 0.24 0.26 0.27 1.75 1.51 1.89 1.75 

S2 CM 58 60 114 74 168 73 25.86 3.22 2.15 -0.02 0.29 0.35 0.34 1.66 1.85 2.02 1.95 

S3 CM 58 70 124 76 156 52 21.37 3.06 1.84 0.32 0.27 0.27 0.34 2.2 1.69 1.95 1.62 

S4 CM 59 86 124 80 165 68 24.98 4.17 3.26 -0.09 0 -0.02 0.19 1.45 1.81 2.03 1.84 

S5 CM 54 80 124 80 165 66 24.24 1.44 2.43 0.46 0.33 0.46 0.33 1.93 1.78 2.01 1.65 

S6 CM 57 80 110 80 173 80 26.73 2.69 3.24 0.41 0.36 0.39 0.31 1.89 1.7 1.97 1.79 

S7 CM 56 70 120 78 162 56 21.34 2.12 2.2 0.19 0.2 0.26 0.2 1.84 2.17 2.04 1.98 

S8 CM 54 74 130 80 176 100 32.28 2.29 2.01 -0.01 0.1 0.13 0.07 1.9 2.11 2.04 1.99 

S9 CM 56 66 138 88 170 76 26.30 2.33 3.1 0.53 0.27 0.49 0.5 1.97 1.61 1.91 2.08 
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S10 CM 38 72 128 80 156 68 27.94 5.14 4.7 -0.17 0.05 -0.09 0.03 2 1.65 1.81 1.62 

S11 CM 52 88 128 90 177 88 28.09 2.99 3.33 0.17 0.12 0.33 0.21 1.45 2.11 1.93 1.89 

S12 CM 42 78 118 78 183 68 20.31 2.64 1.32 0.11 0.34 0.13 0.19 1.87 1.83 1.73 1.57 

S13 CM 39 94 117 87 165 73 26.81 2.72 0.34 0.1 0.19 0.12 0.07 1.91 1.91 1.73 1.81 

S14 CM 38 63 110 74 167 60 21.51 2.14 2.13 0.36 0.38 0.37 0.37 2.14 2.14 2.1 2 

S15 CM 57 66 104 70 175 75 24.49 3.03 2.46 0.12 0.09 -0.04 0.11 1.83 1.96 2.22 1.61 

S16 CM 44 88 130 80 177 81 25.85 3.23 3.09 -0.07 0.05 0.15 0.04 1.7 1.9 1.98 1.94 

S17 CM 46 80 130 80 172 85 28.73 2.48 2.64 0.44 0.41 0.44 0.37 1.68 1.71 2 1.8 

S18 CM 49 75 110 80 172 68 22.99 1.79 1.96 0.24 0.19 0.2 0.21 2.1 1.87 2.01 2.05 

S19 CM 56 88 120 80 157 48 19.47 2.86 2.89 0.19 0.28 0.17 0.09 1.96 1.88 1.85 2.02 

S20 CM 49 82 130 80 177 85 27.13 2.52 2.49 0.2 0.26 0.27 0.26 1.89 1.6 1.91 1.92 

S21 CM 43 76 124 80 177 90 28.73 2.52 2.16 0.39 0.41 0.35 0.48 2.28 2.08 1.9 1.86 

S22 CM 47 76 124 82 183 85 25.38 3.05 2.72 0.26 0.28 0.27 0.34 1.7 2 2.21 1.89 
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S23 CM 56 76 120 84 166 85 30.85 2.25 2.42 0.49 0.41 0.45 0.48 1.91 1.72 1.83 2.08 

S24 CM 59 76 113 81 160 74 28.91 2.66 2.11 0.12 0.24 0.2 0.24 1.89 1.92 2.08 2.15 

S25 CM 55 76 136 84 182 75 22.64 3.02 0.68 0.14 0.3 0.03 0.31 1.39 1.84 1.85 2.11 

S26 CM 56 60 116 86 157 76 30.83 3.88 2.74 -0.16 -0.04 -0.19 0 2 2 1.87 2.1 

S27 CM 58 84 130 78 167 68 24.38 5.36 3.78 -0.22 0.31 -0.08 -0.04 1.98 1.92 1.71 1.88 

S28 CM 58 96 170 96 160 68 26.56 2.77 2.42 0.34 0.36 0.4 0.54 1.84 2.16 2.18 2.02 

S29 CM 56 80 130 86 167 72 25.82 1.89 1.88 0.29 0.3 0.28 0.26 1.78 2.07 2.2 2.02 

S30 CM 56 76 110 80 177 73 23.30 3.12 3.05 0.31 0.21 0.03 0.25 1.79 1.37 2 1.95 

S31 CM 55 76 132 84 169 66 23.11 2.59 1.37 0.12 0.26 0.13 0.36 1.88 1.99 2.02 2.17 

S32 CM 55 66 130 80 163 83 31.24 2.89 2.65 0.21 0.3 0.2 0.29 1.41 1.71 1.91 1.76 

S33 CM 59 70 110 70 163 82 30.86 2.83 2.56 0.11 0.23 0.27 0.26 2.02 1.98 2.26 1.83 
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SUPINE REST (n=33)  

ID GR AGE PR SYS DYS HT WT BMI 
AC-

PRE 

AC-

POST 

LIA-

PRE 

LIA-

POST 

LIE-

PRE 

LIE-

POST 

RIA-

PRE 

RIA-

POST 

RIE-

PRE 

RIE-

POST 

S34 SR 57 85 150 90 167 76 27.25 2.85 2.6 0.4 0.52 1.91 2 0.49 0.5 2.05 1.82 

S35 SR 55 74 110 70 172 77 26.03 2.21 2.29 0.17 0.19 1.96 2.03 0.16 0.15 1.6 1.86 

S36 SR 35 70 110 80 158 74 29.64 3.59 4.84 -0.1 -0.39 2.13 1.73 -0.21 -0.26 1.72 1.7 

S37 SR 54 72 130 90 165 83 30.49 3.28 2.98 0.45 0.5 2 2.03 0.38 0.43 1.96 1.83 

S38 SR 59 78 150 80 178 74 23.36 2.53 1.77 0.54 0.6 1.96 2 0.37 0.52 2.09 2.11 

S39 SR 59 78 140 80 170 61 21.11 2.36 2.4 0.5 0.45 2.12 2.02 0.49 0.5 1.91 2.16 

S40 SR 59 68 138 88 180 94 29.01 3.11 1.67 0.05 0.3 1.31 2.18 0.18 0.28 1.64 1.85 

S41 SR 59 60 132 98 155 67 27.89 3.1 1.63 0.03 0.18 1.52 1.72 -0.01 0.21 1.87 1.92 

S42 SR 58 68 130 86 170 80 27.68 2.11 2.08 0.65 0.54 2.07 2.12 0.49 0.58 1.98 2.17 

S43 SR 58 60 120 80 168 69 24.45 1.98 1.28 0.16 0.28 1.98 1.92 0.15 0.17 2.17 1.95 

S44 SR 58 72 136 90 162 84 32.01 1.99 2.58 0.17 0.09 1.56 1.45 0.27 0.14 1.97 1.71 
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S45 SR 47 96 130 90 168 66 23.38 2.09 2.31 0.16 0.21 1.56 1.94 0.24 0.11 1.83 1.69 

S46 SR 56 84 118 80 163 64 24.09 2.26 1.73 0.23 0.25 1.98 2.1 0.21 0.34 1.7 1.86 

S47 SR 59 88 136 80 170 68 23.53 2.47 2.27 0.15 0.18 1.76 2.03 0.23 0.28 1.7 1.7 

S48 SR 54 76 130 90 163 64 24.09 2.49 2.05 0.19 0.29 1.93 1.9 0.2 0.28 1.76 1.65 

S49 SR 56 68 138 84 172 74 25.01 2.54 2.26 0.18 0.2 1.6 1.83 0.06 0.14 1.86 1.96 

S50 SR 55 120 130 80 155 72 29.97 3.07 3.09 0.26 0.29 1.62 1.9 0.23 0.19 2.1 1.91 

S51 SR 56 76 138 98 167 88 31.55 1.5 2.06 0.28 0.25 2.05 1.97 0.31 0.23 1.91 1.58 

S52 SR 58 74 142 82 170 84 29.07 1.99 2.26 0.26 0.18 1.82 1.85 0.22 0.21 1.89 1.62 

S53 SR 56 84 110 82 155 88 36.63 2.48 1.87 0.24 0.25 2.09 1.7 0.2 0.32 2.07 1.89 

S54 SR 58 74 118 88 164 68 25.28 4.53 3.27 -0.38 -0.08 1.79 1.86 -0.17 0.07 1.93 1.71 

S55 SR 58 84 138 88 165 65 23.88 3.17 2.81 0.01 0.04 1.72 2.1 0.21 0.24 1.31 2.03 

S56 SR 57 92 108 80 168 70 24.80 2.19 2.24 0.26 0.24 1.87 2.06 0.2 0.19 2 1.96 

S57 SR 58 64 118 74 183 52 15.53 2.23 2.42 0.11 0.07 1.4 1.92 0.03 -0.02 1.72 2.11 
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S58 SR 56 76 116 72 178 75 23.67 2.64 2.56 0.18 0.17 1.47 1.97 0.05 0.01 1.56 1.78 

S59 SR 46 78 120 80 157 57 23.12 2.58 2.26 0.3 0.37 1.7 2.06 0.33 0.38 1.87 2.2 

S60 SR 51 76 110 80 175 84 27.43 4.58 2.22 0.01 0.25 1.32 1.78 -0.14 0.33 1.65 1.89 

S61 SR 53 70 150 90 171 70 23.94 3.19 4.39 0.37 -0.11 1.34 1.82 0.11 0.26 1.7 2 

S62 SR 58 96 140 90 167 76 27.25 1.49 1.92 0.4 0.36 1.8 1.83 0.52 0.46 1.87 1.46 

S63 SR 52 76 130 80 167 84 30.12 3.07 3.32 0.26 0.24 1.79 2.25 0.14 0.09 1.83 1.73 

S64 SR 60 80 130 86 155 92 38.29 2.23 1.75 0.47 0.48 1.97 2.1 0.42 0.55 1.69 1.73 

S65 SR 57 66 120 90 163 77 28.98 2.83 2.85 0.22 0.06 1.96 1.89 0.18 0.33 1.72 1.79 

S66 SR 58 98 112 78 180 69 21.30 1.94 2.39 0.4 0.36 2.04 1.98 0.46 0.42 1.93 1.9 
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RAW DATA (INTEGRATED YOGA MODULE, n=94)  

DEMOGRAPHIC DATA WITH FILTER (IYM, n=94) 

ID AGE GENDER HT WT BMI 
AC-

PRE 

IAL-

PRE 

IEL-

PRE 

IAR-

PRE 

IER-

PRE 

AC-

POST 

IAL-

POST 

IEL-

POST 

IAR-

POST 

IER-

POST 

106 18 FEMALE 160 52 20.31 3.87 0.48 1.98 0.51 2.02 2.18 0.44 1.66 0.46 1.89 

108 38 FEMALE 168 79 27.99 3.24 0.49 2.08 0.48 1.91 2.94 0.48 1.98 0.48 1.89 

111 26 FEMALE 158 46 18.43 4.55 0.33 1.52 0.35 2.05 2.56 0.48 1.69 0.4 1.97 

117 24 FEMALE 160 52 20.31 4.02 0.43 1.79 0.38 1.87 2.12 0.43 1.85 0.42 1.91 

119 20 FEMALE 158 45 18.03 3.33 0.55 2.08 0.53 1.9 2.63 0.58 2.09 0.52 1.7 

120 24 FEMALE 165 58 21.30 3.4 0.45 1.92 0.46 1.87 2.22 0.34 1.87 0.4 1.63 

121 32 FEMALE 155 53 22.06 6.54 0.57 1.93 0.62 2.02 2.36 0.56 2.08 0.53 2.12 

123 18 FEMALE 158 41 16.42 4.11 0.54 1.8 0.52 2.02 2.41 0.6 2.06 0.54 2.03 

124 20 FEMALE 155 51 21.23 3.15 0.21 1.86 0.25 1.96 1.81 0.27 2 0.27 1.87 
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126 36 FEMALE 160 70 27.34 4.35 0.48 1.74 0.56 1.79 2.46 0.44 2.06 0.41 2.08 

128 37 FEMALE 158 60 24.03 6.36 0.57 1.99 0.57 1.66 3.21 0.53 2.03 0.61 1.71 

129 39 FEMALE 155 57 23.73 2.17 0.34 1.89 0.31 1.89 2.75 0.38 1.93 0.38 1.63 

132 19 FEMALE 155 37 15.40 2.23 0.41 2.01 0.45 2.08 2.55 0.46 1.76 0.4 1.84 

134 21 FEMALE 162 73 27.82 2.66 0.71 1.92 0.72 1.8 2.58 0.52 2.23 0.59 1.83 

135 31 FEMALE 160 64 25.00 2.17 0.37 1.94 0.31 2.19 3.31 0.15 1.85 0.18 1.9 

139 22 FEMALE 168 52 18.42 1.84 0.26 2.05 0.3 2.01 3.06 0.31 2.13 0.34 2.12 

140 22 FEMALE 173 80 26.73 4.54 0.55 2.06 0.56 2.02 2.72 0.49 2.01 0.47 2 

144 30 FEMALE 159 77 30.46 2.66 0.54 1.87 0.51 1.96 2.96 0.36 1.63 0.38 1.99 

152 18 FEMALE 165 53 19.47 4.1 0.42 1.8 0.44 2.23 4.46 0.39 2.03 0.34 1.94 

155 18 FEMALE 160 53 20.70 2.36 0.52 1.87 0.51 1.83 2.62 0.36 1.98 0.38 1.82 

163 18 FEMALE 155 53 22.06 2.78 0.66 1.78 0.66 1.99 2.84 0.7 1.92 0.63 1.98 

164 33 FEMALE 163 62 23.34 3.03 0.37 1.93 0.37 1.75 2.71 0.42 2.11 0.43 2.05 
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173 21 FEMALE 165 59 21.67 2.2 0.49 2.17 0.4 1.99 2.69 0.36 2.15 0.36 1.83 

174 22 FEMALE 150 58 25.78 3.1 0.51 2.07 0.53 2.11 3.09 0.48 2.2 0.54 2.05 

175 22 FEMALE 143 53 25.92 3.95 0.43 1.95 0.41 1.81 2.47 0.4 2.08 0.39 1.91 

179 26 FEMALE 163 56 21.08 2.57 0.52 1.9 0.51 1.98 3.01 0.52 2.16 0.57 2.12 

180 28 FEMALE 160 55 21.48 3.3 0.46 1.97 0.43 1.47 2.81 0.48 1.8 0.42 1.8 

181 28 FEMALE 166 50 18.14 2.31 0.57 1.98 0.58 1.94 2.53 0.43 2.22 0.43 1.89 

184 26 FEMALE 150 47 20.89 2.04 0.41 1.83 0.41 1.85 2.04 0.46 2.2 0.42 2.05 

188 27 FEMALE 155 65 27.06 3.61 0.32 1.95 0.36 2.11 2.62 0.42 2 0.32 1.86 

190 29 FEMALE 160 82 32.03 2.43 0.26 1.78 0.31 1.94 2.56 0.37 1.82 0.35 1.91 

191 23 FEMALE 160 57 22.27 2.5 0.47 2.01 0.48 1.79 2.22 0.37 1.91 0.36 1.69 

192 20 FEMALE 158 60 24.03 3.22 0.45 2.06 0.53 2.12 2.38 0.42 1.94 0.44 2.19 

195 25 FEMALE 155 58 24.14 2.55 0.53 1.93 0.54 1.83 2.45 0.36 2 0.4 1.78 

197 57 FEMALE 145 61 29.01 3.36 0.47 2.06 0.47 2.17 2.38 0.39 1.7 0.39 2.02 
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201 23 FEMALE 163 54 20.32 4.73 0.29 1.75 0.41 2.14 1.67 0.41 1.98 0.37 1.99 

202 32 FEMALE 168 58 20.55 2.59 0.43 2.07 0.37 1.86 2.13 0.44 1.9 0.46 2.03 

203 33 FEMALE 159 57 22.55 2.99 0.43 2 0.49 1.99 1.91 0.49 2.11 0.49 1.88 

205 22 FEMALE 163 56 21.08 2.32 0.33 2 0.42 2.04 2.3 0.49 2.06 0.47 2.09 

104 20 MALE 178 85 26.83 1.78 0.29 1.91 0.34 1.75 3.04 0.28 1.89 0.3 1.52 

107 25 MALE 160 60 23.44 3.31 0.17 1.86 0.28 1.7 2.5 0.26 1.73 0.23 1.66 

109 29 MALE 162 51 19.43 2.2 0.36 1.85 0.34 2.11 2.31 0.33 1.98 0.37 1.91 

110 22 MALE 168 56 19.84 2.49 0.13 1.51 0.22 1.8 2.77 0.16 1.93 0.17 1.65 

112 19 MALE 175 67 21.88 2.33 0.59 2.09 0.52 2.16 2.28 0.49 1.94 0.51 2.06 

115 24 MALE 163 60 22.58 2.51 0.47 2.11 0.41 1.95 1.54 0.44 1.98 0.43 2.02 

116 25 MALE 167 61 21.87 3.29 0.16 1.96 0.31 1.98 2.54 0.32 1.68 0.34 1.87 

118 21 MALE 168 65 23.03 2.46 0.31 1.78 0.3 2.03 2.22 0.14 1.51 0.09 1.9 

122 36 MALE 163 48 18.07 3.32 0.52 1.91 0.42 2.18 2.62 0.31 1.82 0.27 1.98 
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125 21 MALE 163 62 23.34 1.18 0.41 2.09 0.42 2.08 2.77 0.57 1.79 0.57 1.97 

130 18 MALE 183 99 29.56 2.36 0.41 2.06 0.29 2.08 2.82 0.54 2.08 0.46 1.9 

131 20 MALE 170 65 22.49 3.63 0.25 1.86 0.27 2.06 4.85 0.42 2.04 0.48 1.99 

133 36 MALE 165 63 23.14 3.91 0.47 1.78 0.39 1.91 2.28 0.45 2.06 0.51 1.97 

136 59 MALE 172 76 25.69 1.55 0.26 1.56 0.1 1.88 2.13 0.35 1.96 0.39 1.61 

137 27 MALE 168 56 19.84 1.86 0.32 2.1 0.32 2.09 1.88 0.41 1.8 0.44 1.91 

138 21 MALE 160 56 21.88 4.29 0.38 1.8 0.43 1.86 2.71 0.48 1.9 0.42 2.01 

141 28 MALE 173 68 22.72 5.74 0.7 2.19 0.71 1.79 2.92 0.32 2.01 0.42 2.22 

142 27 MALE 173 59 19.71 6.84 0.61 1.7 0.62 1.73 3.85 0.49 1.94 0.5 2 

145 34 MALE 169 68 23.81 5.14 0.56 2.03 0.56 2.06 4.33 0.54 2.12 0.51 1.94 

146 20 MALE 157 67 27.18 6.27 0.54 1.76 0.53 1.96 2.8 0.66 2.16 0.6 2.11 

147 60 MALE 175 60 19.59 3.33 0.01 2.2 0.15 1.98 3.27 0.35 1.88 0.42 1.84 

148 26 MALE 167 60 21.51 4.36 0.61 1.81 0.54 1.79 2.71 0.39 1.77 0.41 1.78 
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149 28 MALE 170 71 24.57 2.13 0.44 1.95 0.49 1.77 1.91 0.31 1.95 0.36 2.1 

150 22 MALE 170 60 20.76 3.28 0.1 1.62 0.13 2.09 2.44 0.19 2 0.24 1.97 

151 25 MALE 181 67 20.45 4.08 0.33 2.01 0.33 1.96 2.76 0.35 1.73 0.42 1.71 

153 18 MALE 157 60 24.34 3.21 0 1.98 -0.02 2.03 2.55 0.54 1.89 0.64 2.06 

156 31 MALE 183 80 23.89 6.52 0.38 1.89 0.47 1.94 2.48 0.45 2.08 0.48 1.77 

157 44 MALE 167 58 20.80 3.26 0.39 1.71 0.31 2.04 2.46 0.38 2.09 0.51 1.81 

158 31 MALE 173 63 21.05 3.3 0.22 1.91 0.16 1.84 2.4 0.31 2.02 0.27 1.89 

159 29 MALE 168 68 24.09 3.96 0.18 1.86 0.12 1.55 3.69 0.15 1.87 0.25 1.76 

160 19 MALE 168 53 18.78 5.04 0.44 1.98 0.52 1.93 2.55 0.34 1.98 0.3 2.08 

162 23 MALE 168 70 24.80 3.4 0.54 1.96 0.52 1.91 2.52 0.3 1.83 0.37 2.13 

165 30 MALE 160 65 25.39 3.55 0.54 1.91 0.47 1.89 2.93 0.56 2.07 0.49 1.95 

166 19 MALE 158 64 25.64 2.74 0.44 1.87 0.47 1.94 2.13 0.38 1.76 0.36 2 

167 28 MALE 170 62 21.45 4.02 0.23 1.71 0.36 1.84 2.63 0.43 2.11 0.55 2.12 
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168 19 MALE 178 58 18.31 3.32 0.31 2.01 0.29 1.94 2.62 0.46 1.92 0.52 2.12 

169 22 MALE 163 72 27.10 5.2 0.39 2.05 0.32 2.14 2.77 0.4 1.88 0.41 2.2 

170 27 MALE 168 60 21.26 2.69 0.42 1.86 0.45 2 2.26 0.44 2.11 0.4 2.1 

171 18 MALE 168 60 21.26 2.31 0.7 1.66 0.67 2.1 3.34 0.48 1.9 0.44 1.96 

176 18 MALE 170 55 19.03 1.75 0.22 1.67 0.28 1.56 2.29 0.33 1.92 0.35 2.01 

177 18 MALE 169 55 19.26 2.09 0.21 1.84 0.28 2.17 1.87 0.34 2.14 0.39 2.02 

178 30 MALE 175 78 25.47 3.02 0.48 1.94 0.36 1.8 2.18 0 1.98 -0.14 2.03 

182 18 MALE 163 50 18.82 3.55 0.2 1.79 0.29 1.61 1.67 0.37 1.99 0.38 1.99 

185 29 MALE 183 65 19.41 1.56 0.16 1.83 0.28 2.01 2.89 0.33 2.05 0.39 1.94 

186 18 MALE 167 60 21.51 2.39 0.34 1.6 0.31 1.97 2.45 0.29 1.85 0.32 2.15 

187 25 MALE 163 58 21.83 4.76 0.66 1.84 0.49 1.78 2.22 0.38 1.93 0.31 1.81 

189 25 MALE 178 74 23.36 3.13 0.28 2.08 0.28 2.14 0.79 0.31 2 0.28 1.92 

196 28 MALE 170 74 25.61 2.46 0.31 1.78 0.3 2.03 2.22 0.14 1.51 0.09 1.9 
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198 44 MALE 181 82 25.03 2.86 0.55 2.07 0.53 1.94 2.4 0.39 2.1 0.46 1.94 

199 28 MALE 178 56 17.67 4.16 0.26 1.95 0.24 2.07 1.21 0.15 1.72 0.09 2.11 

200 25 MALE 163 50 18.82 1.96 0.36 1.78 0.47 1.77 1.95 0.52 1.89 0.45 2.15 

204 31 MALE 173 67 22.39 1.99 -0.12 2.19 -0.12 2.07 2.36 0.23 1.81 0.16 1.87 

206 25 MALE 175 130 42.45 2.06 0.1 1.88 0.06 1.76 1.62 0.21 2.14 0.17 2.16 

207 44 MALE 155 68 28.30 4.67 0.25 1.97 0.19 1.81 2.94 0.37 1.94 0.35 2.18 

208 24 MALE 172 53 17.92 2.49 0.33 2.04 0.26 2.04 3.01 0.48 1.89 0.47 1.99 
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DEMOGRAPHIC DATA WITHOUT FILTER (IYM, n=94) 

ID AGE GENDER HT WT BMI 
IAL-

PRE 

IEL-

PRE 

IAR-

PRE 

IER-

PRE 

IAL-

POST 

IEL-

POST 

IAR-

POST 

IER-

POST 

106 18 FEMALE 160 52 20.31 0.03 1.72 0 1.49 0.23 1.91 0.22 1.8 

108 38 FEMALE 168 79 27.99 0.07 1.91 0.08 1.75 0.14 1.7 0.1 2.14 

111 26 FEMALE 158 46 18.43 -0.51 1.92 0.04 2.16 0.17 1.84 0.14 1.84 

117 24 FEMALE 160 52 20.31 0.17 1.54 -0.28 1.91 0.21 2.02 0.22 1.63 

119 20 FEMALE 158 45 18.03 0.21 1.9 0.07 1.86 0.26 1.87 0.01 2.1 

120 24 FEMALE 165 58 21.30 0.02 1.92 0 1.52 0.17 1.86 0.11 2 

121 32 FEMALE 155 53 22.06 -0.42 1.95 -0.4 1.89 0.34 1.58 0.25 1.76 

123 18 FEMALE 158 41 16.42 0.23 1.9 -0.18 1.9 0.28 1.7 0.33 1.8 

124 20 FEMALE 155 51 21.23 0.01 2.1 -0.25 1.71 0.03 2.09 0.18 1.87 

126 36 FEMALE 160 70 27.34 0.05 1.79 -0.11 1.64 0.09 1.84 0.22 1.93 

128 37 FEMALE 158 60 24.03 -0.49 2.02 -0.19 1.7 0.17 1.65 0.18 2 
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129 39 FEMALE 155 57 23.73 0.15 1.98 0.11 1.58 0.1 1.87 0 1.68 

132 19 FEMALE 155 37 15.40 0.15 2.04 0.23 1.95 0.19 1.73 0.11 1.74 

134 21 FEMALE 162 73 27.82 0.37 2.04 0.44 2.1 0.32 2.02 0.18 1.54 

135 31 FEMALE 160 64 25.00 0.17 1.8 0.06 2 -0.3 1.84 -0.16 2.02 

139 22 FEMALE 168 52 18.42 0.08 1.86 0.14 2.04 -0.11 2.04 0.02 1.82 

140 22 FEMALE 173 80 26.73 -0.15 2.02 0.07 1.32 0.13 1.77 0.22 2.11 

144 30 FEMALE 159 77 30.46 0.17 1.93 0.22 1.58 0.01 1.77 0.03 2.09 

152 18 FEMALE 165 53 19.47 0.1 2.16 -0.26 1.92 -0.11 1.62 -0.32 2.01 

155 18 FEMALE 160 53 20.70 0.25 1.46 0.27 2.02 0.07 1.58 0.07 1.75 

163 18 FEMALE 155 53 22.06 0.32 1.7 0.32 1.71 0.28 1.64 0.39 2.09 

164 33 FEMALE 163 62 23.34 0.05 1.7 0.04 1.16 0.07 1.83 0.17 2.03 

173 21 FEMALE 165 59 21.67 0.26 1.92 0.16 2.02 0.11 1.95 -0.02 2.23 

174 22 FEMALE 150 58 25.78 0.06 1.7 0.21 2 0.13 1.73 0.17 1.54 
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175 22 FEMALE 143 53 25.92 -0.09 1.78 -0.17 1.91 0.13 1.92 0.12 2.05 

179 26 FEMALE 163 56 21.08 0.18 1.75 0.27 1.59 0.11 1.31 0.19 2.11 

180 28 FEMALE 160 55 21.48 0.03 1.96 -0.01 2.16 0.19 2.03 0.06 1.59 

181 28 FEMALE 166 50 18.14 0.33 2.05 0.34 2.15 0.17 2.03 0.12 2.08 

184 26 FEMALE 150 47 20.89 0.23 1.91 0.18 1.64 0.23 2.08 0.26 2.08 

188 27 FEMALE 155 65 27.06 -0.06 2 -0.21 2.2 0.17 1.84 -0.01 1.92 

190 29 FEMALE 160 82 32.03 -0.05 1.7 0.14 1.91 -0.02 1.63 0.18 2.02 

191 23 FEMALE 160 57 22.27 0.26 1.89 0.13 1.84 0.19 1.7 0.07 1.8 

192 20 FEMALE 158 60 24.03 0.07 1.94 0.11 1.78 0.19 1.95 0.19 1.83 

195 25 FEMALE 155 58 24.14 0.28 1.78 0.21 1.93 0.2 1.91 0.06 1.77 

197 57 FEMALE 145 61 29.01 0.13 1.91 0.02 2.12 0.12 1.62 0.12 1.93 

201 23 FEMALE 163 54 20.32 -0.21 1.83 -0.15 1.52 0.24 1.83 0.23 1.95 

202 32 FEMALE 168 58 20.55 0.18 1.77 0.05 1.92 0.25 1.83 0.25 1.52 
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203 33 FEMALE 159 57 22.55 0.07 1.87 0.09 1.89 0.31 2.11 0.3 2.19 

205 22 FEMALE 163 56 21.08 0.05 1.7 0.25 2.08 0.19 1.83 0.29 2.01 

104 20 MALE 178 85 26.83 0.15 1.87 0.14 1.64 -0.02 2.14 -0.13 1.87 

107 25 MALE 160 60 23.44 -0.07 1.88 -0.2 1.94 0.03 1.79 -0.05 1.77 

109 29 MALE 162 51 19.43 0.19 2.08 0.09 2 0.07 1.83 0.13 2.18 

110 22 MALE 168 56 19.84 0.1 1.95 -0.16 1.81 -0.16 1.85 -0.1 1.98 

112 19 MALE 175 67 21.88 0.36 2.11 0.23 1.91 0.27 1.98 0.24 1.98 

115 24 MALE 163 60 22.58 0.2 1.91 0.13 1.9 0.29 1.69 0.29 1.89 

116 25 MALE 167 61 21.87 -0.17 2.19 -0.19 2.2 -0.03 1.92 0.16 1.86 

118 21 MALE 168 65 23.03 0.06 1.83 0.01 1.82 -0.01 1.83 -0.17 1.62 

122 36 MALE 163 48 18.07 0.13 1.9 0 1.64 0.06 2 -0.02 1.97 

125 21 MALE 163 62 23.34 0.29 2.2 0.31 2.01 0.19 1.79 0.3 1.95 

130 18 MALE 183 99 29.56 0.18 1.89 0.07 1.98 0.23 1.91 0.11 1.92 
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131 20 MALE 170 65 22.49 -0.07 1.48 -0.29 2.02 -0.04 1.96 -0.38 1.7 

133 36 MALE 165 63 23.14 -0.15 1.6 0.01 1.78 0.21 1.6 0.26 1.99 

136 59 MALE 172 76 25.69 0.05 1.7 0.04 1.94 0.12 1.93 0.19 1.91 

137 27 MALE 168 56 19.84 0.17 2.03 0.14 1.77 0.22 1.9 0.27 1.65 

138 21 MALE 160 56 21.88 -0.25 2.1 -0.1 1.95 0.13 1.7 0.1 1.85 

141 28 MALE 173 68 22.72 -0.2 1.72 -0.04 1.68 0 2.03 0.04 2.02 

142 27 MALE 173 59 19.71 -0.6 2.02 -0.4 2.01 0.02 1.49 0.13 1.7 

145 34 MALE 169 68 23.81 -0.17 1.64 0.04 1.18 0.21 1.57 -0.17 1.56 

146 20 MALE 157 67 27.18 -0.5 2.05 -0.19 1.58 0.35 2.08 0.26 2.06 

147 60 MALE 175 60 19.59 -0.4 1.83 -0.2 1.91 -0.09 1.98 0 1.97 

148 26 MALE 167 60 21.51 0.03 1.99 -0.12 1.87 0.09 1.7 0.04 1.96 

149 28 MALE 170 71 24.57 0.26 1.58 0.24 1.91 -0.47 1.89 -0.2 2.06 

150 22 MALE 170 60 20.76 -0.28 2.05 -0.26 2.19 -0.11 1.81 0.03 1.97 
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151 25 MALE 181 67 20.45 -0.3 2.12 -0.15 1.98 0.09 1.87 0.04 1.93 

153 18 MALE 157 60 24.34 -0.35 2.14 -0.38 1.98 0.22 1.87 0.36 1.81 

156 31 MALE 183 80 23.89 -0.58 2.04 -0.47 1.91 0.27 1.89 0.16 1.8 

157 44 MALE 167 58 20.80 0.05 1.76 -0.18 2 0.11 1.86 0.27 1.96 

158 31 MALE 173 63 21.05 -0.17 2.19 -0.29 2 -0.01 1.92 0.06 1.92 

159 29 MALE 168 68 24.09 -0.24 1.99 -0.43 1.98 -0.35 1.9 -0.2 1.98 

160 19 MALE 168 53 18.78 -0.21 1.86 -0.29 1.85 0.08 1.96 -0.03 2 

162 23 MALE 168 70 24.80 0.19 1.95 0 2.08 0.19 1.68 -0.06 1.76 

165 30 MALE 160 65 25.39 0.11 1.64 0.04 1.4 0.12 1.79 0.2 1.53 

166 19 MALE 158 64 25.64 0.04 1.83 0.21 1.77 0.14 2.03 0.19 1.69 

167 28 MALE 170 62 21.45 -0.14 1.77 -0.24 1.93 0.1 2 0.25 2.02 

168 19 MALE 178 58 18.31 0.01 1.87 -0.2 1.92 0.12 1.79 0.23 1.91 

169 22 MALE 163 72 27.10 -0.39 2.1 -0.38 1.35 0.17 1.68 0.05 1.46 
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170 27 MALE 168 60 21.26 0.13 1.66 0.1 1.77 0.18 2.02 0.17 1.96 

171 18 MALE 168 60 21.26 0.5 1.63 0.4 2.19 -0.13 1.7 0.19 1.93 

176 18 MALE 170 55 19.03 0.06 1.62 0.11 1.62 0.12 1.88 0.11 1.89 

177 18 MALE 169 55 19.26 -0.01 1.95 0.1 2.1 0.17 1.85 0.2 1.85 

178 30 MALE 175 78 25.47 0.06 1.88 0.03 2 -0.18 1.91 -0.39 2.11 

182 18 MALE 163 50 18.82 -0.26 2.01 -0.09 2.03 0.21 1.9 0.21 1.75 

185 29 MALE 183 65 19.41 0.08 1.83 0.07 1.94 0.02 1.93 0.02 1.89 

186 18 MALE 167 60 21.51 0.06 1.78 0.11 1.8 0.04 2.06 0.04 1.73 

187 25 MALE 163 58 21.83 -0.16 1.83 0.08 0.93 0.11 1.86 0.14 1.91 

189 25 MALE 178 74 23.36 -0.23 2.02 0.1 1.79 0.28 1.91 0.17 1.83 

196 28 MALE 170 74 25.61 0.06 1.83 0.01 1.82 -0.01 1.83 -0.17 1.62 

198 44 MALE 181 82 25.03 0.33 2.08 0.07 1.53 0.12 1.61 0.23 1.97 

199 28 MALE 178 56 17.67 -0.25 1.73 -0.28 1.92 0.02 1.83 0 1.77 
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200 25 MALE 163 50 18.82 0.23 1.91 0.23 1.8 0.32 2.01 0.26 2.14 

204 31 MALE 173 67 22.39 -0.42 1.87 -0.16 1.92 -0.04 1.71 0.02 1.64 

206 25 MALE 175 130 42.45 -0.09 2.08 -0.15 2.2 0.06 1.83 0.02 1.71 

207 44 MALE 155 68 28.30 -0.38 1.62 -0.36 1.86 0.04 1.64 -0.01 1.56 

208 24 MALE 172 53 17.92 -0.01 1.78 0.09 2.06 0.11 1.72 0.11 1.91 
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