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Abstract

Breath plays central role at the psychophysiological level due to its relationship between mind and
body. The essential role of breath is employed in the practice of Anapanasati meditation technique.
Current study aims to observe the nostril dominance in male and female meditators as reflected in
electrophotonic imaging parameters.

Methods: A total 432 subjects (264 male and 168 females - mean age 34.36+6.83) were part the
current study of two meditation places. Long Term Meditators (LTM) had more experience of
meditation than 60 months (mean of months 111+47.20, hours per day 1.71 + 1.20). Short Term
Meditators (STM) had experienced meditation from six months to less than 60 months (mean of
months 37.17+19.44, hours per day 2.14 + 4.99 ). Cross-sectional design was used in the study.
Data were collected from two sites using Electrophotonic Imaging (EPI).

Result: Overall results in this study show that long-term and short-term male and female
practitioners had right hemispheric activation as compared to left during the time of assessment.
There was no uniform trend of nostril dominance in results towards either direction in both LTM
and STM groups. Observation of nostril was contributory in understanding trends in subtle energy
changes in meditators.

Conclusion: Long-term male meditators showed right hemispheric dominance at the
psychophysiological level at the time of assessment. Physiologically and psychophysiologically
long and short term female meditators exhibited fluctuating trends in both directions-right and left
hemispheric dominance as reflected in the electrophotonic imaging parameters.

Keywords: Anapanasati, Meditation, Nostril, Electrophotonic Imaging, Breathing, Gender.

Introduction

Directive of attention through breathing plays a significant role in the meditation traditions. The
breathing techniques are devised to induce rhythmical breath flow. In this pattern alternating
inhalation and exhalation through the left and right nostrils are practiced. Studies have shown that
regular practice of breathing techniques enhances parasympathetic dominance, reduces sympathetic
dominance, improves cardiovascular and respiratory actions, decreases tension, anxiety and strain
on the body and improves overall health.[*

Anapanasati meditation is the part of Vipassana meditation described in Buddhist tradition. This
technique widely known as focused attention meditation is largely studied in scientific domain.
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Practitioners of this technique are advised to concentrate on respiration of breath. During the
practice if distraction takes place by external stimulant, attention is brought again on the object of
meditation. ! This technique if practiced for a longer duration, brings an unforced attentive stage of
chitta.

In the current area, very few studies are carried out to explore gender-related changes on the states
of mind due to nostril dominance in meditators. A survey carried out in the United States indicates
women participate more than men (23.8% women and 14.4% men) in alternative therapies including
meditation.!! Many studies report that women obtain more improvement in mental and physical
parameters in comparison to men due to practice of meditation. Gender differences are and often
observed where emotional functioning, cognitive and precognitive abilities are correlated.l’ ¥ It is
shown in Qigong meditation application where females exprssed greater reduction in craving and
anxiety than males.'™ Females repossess the presence of others proficiently and have better face
acknowledgement throughout than males.? It is observed that females have more subjective and
adaptive coordination towards spiritual orientation than males.™™!

Moreover, there are interesting findings regarding the dominance of nostril (unilateral nostril
breathing). Literature shows the nasal cycle is connected to hemispheric activation, including
cognitive performances. Dominance of breathing has a different influence over spatial and verbal
performances in both male and female.**! In unilateral forced nasal breathing (UFNBY) study, it was
found that right UFNB enhances cognition of the left hemisphere of the brain and left UFNB
increases right hemispheric cognitive performances *¢ and this effect is known and discussed in
the Yogic literature. Recently unilateral forced nostril breathing is used for treating aphasia
exploring the potential values of its effect on the improvement of this condition.!*”!

The study is to find gender-oriented differences of nostril dominance in mediators through
electrophotonic imaging parameters. Another objective of the study is to observe possible shifts in
nostril dominance due to meditation in shorter and longer duration of practitioners.

Application of Electrophotonic Imaging (EPI)

Electrophotonic Imaging (EPI) also stands for Gas Discharge Visualization (GDV) - is being used to
assess human bioelectromagnetic field. It is used as a pre-diagnostic tool regarding physiological
and psychophysiological state in human being.'™® During assessment, electrons are extracted
through tip of the finger when it is placed on a dielectric surface.*® In measurement, low electrical
current with high voltage and high frequency is functional to the fingertip for less than a
millisecond. After that response is visible in a shining form around the finger and captured by
Couple Charge Device.” The received image is called GDV gram. In the process of recording
electrons and photons are mined from the surface of the upper layer of skin due to application of
electromagnetic field.™! The captured images of glow can be grossified and produced again in
many different area of subtle energy . All 10 images taken from the fingers of both hands provide
total information about the expected health condition of an individual. If image is fluctuating in its
sector, it exhibits an unevenness in the repective organ inside the body.”? The flow of electron
emission in the human body becomes imbalance during different psychophysiological conditions.
The image materialization varies due to the person’s psycho-emotional state. The image is
distributed into different sectors and analyzed as per acupuncture meridian theory™®! There are two
ways of assessment: with and without the filtercoat which shows physiological and psycho-
physiological pattern of the human body respectively ! A filter is a specifically made of plastic
sheet which is positioned during measurement. In EPl measurements, variation in measured values
is between 4.1 and 6.6 % [ whereas in a metallic object this range is 8 to 10%.*! This appliance
is noninvasive in its usage, gives fast assessments and has strong reliability.!?*?>?®! EP| had been
used to measure different types of clinical aspects of health like heart related disorders, autism,
cancer, hyperglyacemia, games, healing and meditation..[?> %
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EPI parameters

Three EPI parameters are considered for this study. They are Activation Coefficient, Integral Area
and Integral Entropy.

Activation Coefficient (AC) is the measurement of level of stress in an adult with normal range of
2to 4.

Integral Area (1A) is the measurement of general health index with the range -0.6 to +1 for healthy
people.

Integral Entropy (IE) is an evaluation of disorderliness in human energy field along with normal
range 1 to 2 in healthy person.

Methods

A total four hundred and eighty subjects were included from Pyramid Valley International,
Bangalore and The Pyramid Spiritual Trust, Kailaspuri, Hyderabad, India, including two hundred
and sixty four males and one hundred and sixty eighty females (mean age of 34.36+6.83years). A
Total of 432 subjects were included in the analysis after excluding 50 subjects (23 males and 27
females). The exclusion criteria were applicable on four factors that were wrong finger images, only
without filter measurement, health issues with extreme values in the images. All people were
categorized into two groups Long-Term Meditators (LTM) more than 60 months (mean months of
practice 111+47.20, hours per day 1.71 + 1.20), Short-Term Meditators (STM) from 6 months to
less than 60 months (mean months of practice 37.17+19.44, hours per day 2.14 + 4.99). There
were one hundred and eighty-four subjects in LTM group (mean age- 35.28+6.49 in years)
consisting of one hundred sixteen male and sixty-eight females, two hundred and forty eighty STM
(mean age 33.69+7.00) consisting of one hundred and forty eighty males and hundred females were
taken for comparisons. Written informed consent were taken from all subjects. The study got
approval from the Institutional Ethical Committee of the university. The cross-sectional research
design was used in the study. Data were collected from the two sites using Electrophotonic Imaging
(EPI).

The people who were fine health wise with 24 to 45 years of both genders were part of this study.
To be taken into study either in LTM or STM group, subjects required to have at least 6 months
meditation practice. Subjects having missing fingers or cut in fingers, smoked or taken alcohol on
the day of test, having any known illness or on medication were not taken in the study.Self-reported
health status, age, and already meditation experience details were taken to assign in either of the
groups. During measurements, nostril dominance was noted to ensure which nostril was active.
Experimenter checked manually at the time of test by placing a finger close to nose and enquiring
subject to exhale while closing the mouth.

Data Acquisition and Analysis

Electrophotonic Imaging instrument also known as Gas Discharge Visualization made by
“Kirlionics Technologies International,” Saint-Petersburg, Russia [GDV camera Pro with analog
video camera, model number: FTDI.13.6001.110310] was used to collect data. Raw data from EPI
program was transferred to excel for analysis. R statistical packages (R version 3.0.1 2013) by R
Foundation for Statistical Computing Platform were used to process data for statistical analysis®"
Parametric Independent t- test was performed within group where a level of P<0.05, was set for
statistical significant level. To interpret variability during analysis atmospheric temperature and
humidity, also measured by using a hygrometer (Equinox, EQ 310 CTH). Mean temperature
26.63+3.47 C and humidity were 52.18% during data collection time at several intervals. This was
done to check atmospheric effect and variability of electrophotonic emission in human subjects.”

Results
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Gender related observation of Nostril Dominance and Comparison of EPI Parameters’ Values
within LTM Group

Observation was made for determining which nostril was dominant to understand hemispheric
activation in experienced meditators during the time of measurement. Table-1 shows males of LTM
group, RN (Right Nostril) dominance values of AC were higher in comparison to LN (Left Nostril)
dominance in them but result was not significant.

At the physiological level, values of Integral Area with filter left side (IAWL) and Integral Area
with filter right side (IAWR) were found lower in RN dominance males as compared to LN. The
mean values of Integral Entropy with filter left side (IEWL) were more and Integral Entropy with
filter right side (IEWR) mean values were less in RN dominance males as compared to LN. At the
psychophysiological level, the mean values of Integral Area no filter left side (IANL), Integral Area
no filter right side (IANR) and Integral Entropy no filter left side IENL were lesser in RN
dominance males in comparison to LN. Significantly higher values (p=0.04) of Integral Entropy no
filter left side (IENR) were found in RN in comparison to LN dominance. In females, lower mean
values of AC were found in RN dominance as compared to LN.

Research Paper

Table-1 Gender related Nostril Dominance values of EPI parameters in LTM group

Type of _ Male (LTM) - Female (LTM) -
Measurement Variable | RN LN value RN LN value
meantsd | meanzsd meantsd | meanzsd

AC 2.83+0.86 | 2.77+0.91 | 0.71 2.68+1.08 | 2.98+0.99 | 0.25
Physiological IAWL 0.48+0.13 | 0.49+0.11 | 0.70 0.39+0.13 | 0.43+0.13 | 0.20
(With Filter) | /AWR | 049+0.13 | 0512011 |0.30 |0.40+0.11 |0.45+0.12 | 0.09

IEWL 1.93+0.14 | 1.92+0.15 | 0.72 1.94+0.14 | 1.87+0.15 | 0.07

IEWR 1.92+0.16 | 1.96+0.14 | 0.18 1.93+0.15 | 1.94+0.14 | 0.74
Psycho- IANL 0.15+0.21 | 0.18+0.20 | 0.48 0.08+0.24 | 0.09+0.20 | 0.97
(Without IENL 1.84+0.18 | 1.85+0.22 | 0.88 1.86+0.19 | 1.89+0.16 | 0.45
Filter) IENR 1.88+0.14 | 1.82+0.18 | 0.04* | 1.88+0.20 | 1.95+0.16 | 0.12

*P<0.05, RN=Right Nostril, LN=Left Nostril, LTM=long-term meditators, STM=short-term
meditators, AC= activation coefficient, IAWL= integral area with filter left, IAWR=integral area
with filter right, IEWL=integral entropy with filter left, IEWR=integral entropy with filter right.
IANL= integral area no filter left, IANR=integral area no filter right, IENL=integral entropy no
filter left, IENR=integral entropy no filter right.

At psychophysiological level, mean values of IANL, IENL and IENR were lower in RN dominance
females than LN. Higher values were observed in IANR in RN dominance females in comparison to
LN dominance females. The above discussed results in LTM group including males and females,
effect of nostril dominance were not found statistically significant except IENR in males.
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Gender related Observation of Nostril Dominance and Comparison of EPI Parameters in
STM Group

Research Paper

Table-2 Gender related Nostril Dominance values of EPI Parameters in STM Group
Type of | Variable | Male (STM) p- Female (STM) p-value
measurements RN LN value | RN LN
mean+sd | meanzsd mean+sd | meanzsd

Physiological | AC 2.94+1.07 | 2.89+0.82 | 0.71 2.84+0.77 | 2.77+0.72 | 0.65
(with filter) IAWL 0.50+0.14 | 0.49+0.13 | 0.66 0.45+0.12 | 0.44+0.13 | 0.83

IAWR 0.51+0.13 | 0.52+0.12 | 0.69 0.46+0.13 | 0.46+0.12 | 0.83

IEWL 1.86+0.26 | 1.95+0.13 | 0.005* | 1.93+0.16 | 1.93+0.13 | 0.93

IEWR 1.90+0.22 | 1.93+£0.17 | 0.25 1.93+0.15 | 1.86+0.17 | 0.07
Psycho- IANL 0.17+0.26 | 0.174+0.19 | 0.85 0.13+0.20 | 0.12+0.13 | 0.86
Physiological | IANR 0.15+0.25 | 0.17+0.21 | 0.65 0.14+0.21 | 0.13+0.15 | 0.86
(without IENL 1.84+0.19 | 1.87+0.18 | 0.38 | 1.86+0.17 | 1.85+0.13 | 0.82
filter) IENR 1.84+0.18 | 1.84+0.19 | 0.85 | 1.89+0.17 | 1.93+0.14 | 0.29
*p<0.01, RN=Right Nostril, LN=Left Nostril, LTM=long term meditators, STM=short term
meditators AC= activation coefficient, IAWL= integral area with filter left, IAWR=integral area
with filter right, IEWL=integral entropy with filter left, IEWR=integral entropy with filter right.
IANL= integral area no filter left, IANR=integral area no filter right, IENL=integral entropy no
filter left, IENR=integral entropy no filter right.

Study focused to register the trend and characteristics of nostril dominance in STM group gender
wise. Table-2 shows higher mean values of AC in males with RN dominance as compared to LN
dominance but not significant. Mean values of IEWL were found lesser in RN dominance than LN
and result was statistically higher significant (p=0.005). No differences were found in the mean
values of IANL and IENR (refer to Table -1) with LN dominance compared to RN in males.

In females, mean values of AC were found higher in RN compared to LN dominance. At
physiological level in females higher values of IAWL were found in RN dominance than LN. No
differences were found in the mean values of IAWR and IEWL. Mean values of IAWL and IEWR
at physiological level and values of IANL, IANR and IENL at psychophysiological level were
higher in RN dominance than LN.

Discussion

The aim of the current study was to explore gender-related observation of nostril dominance in
meditators. Here attempts were also made to explore the nostril dominance due to meditation in
context of brain hemispheric activation on electrophotonic imaging parameters. A recent studg/
reported lower values of activation coefficient indicating less stress in female meditators. ")
Higher consistency in females reported previously which indicates better synchronization between
the brain hemispheres..!) Quadrato Motor Training (QTM) a type of moving meditation increased
theta and alpha, reveal heightened attention and enriched moderation, found in female compared to
male.”! In Qigong meditation, findings show females reduced both anxiety and withdrawal
symptoms significantly more than males..*% A recent stud%/ reported cumulative effect of long and
short term meditation based on gender wise classification *®. Here the focus is to explore gender
wise nostril dominance and its possible relationship to brain during meditation.

Analysis of Nostril Dominance within LTM Group

The first study focused to see the trend of nostril dominance and its contributory characteristics,
during EPI measurement in meditators. It is well documented that regulated breathing practices play
a vital role to decrease sympathetic dominance, stress and improves overall health. ™?*7 Humans
naturally breathe through nostril right or left nostril and this dominance changes once in about one

2400



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved

and a half hours. The role of right nostril dominance is more relevant in activation of left
hemispheric brain functions.8%

In these experiments, it was found that values of AC, IEWL, and IENR were higher in RN
dominance as compared to LN dominance in LTM males. This result shows left brain hemisphere
was more active in males during measurement. In LTM females also, higher values of IEWL and
IANR were noted in RN dominance as compared to LN. Thus, the results show left hemispheric
activation in females too. Lower mean values of IAWL, IAWR, IEWR, IANL, IANR and IENL
were observed in RN dominance male in comparison to LN dominance. There was overall
dominance pattern of LN dominance in most of the parameters in LTM males which indicates more
activation of right hemispheric brain than left.

Lower mean values of AC, IAWL, IAWR, IEWR, IANL, IENL and IENR were found in RN
dominance females in LTM as compared to LN. These results show even females had more right
hemispheric brain activation during measurement. It is reported that during RN dominance verbal
performance was better whereas during LN dominance spatial performance. But in the same study
during deep observation researchers found that during LN dominance spatial performance was
slightly better than that of RN dominance.™” Previous findings documented that in unilateral nostril
breathing male and female performance of the hemisphere was different from each other. Male
performed better during RN dominance on the spatial task and better in verbal performance during
left nostril dominance. Study reported that in the case of LN dominance females performed better on
the spatial task but unilateral breathing had no influence on their verbal performance.*? Studies
have reported that 15 minutes left nostril breathing reduced heart rate and 8 weeks of daily 15
minutes left nostril breathing significantly lowered systolic blood pressure.!

In IAWL and IAWR, values were higher in LN dominance as expected in meditators. It indicates
change from sympathetic dominance to parasympathetic in LTM males. This change resulted in
improvement of overall health and restored functional reserve of energy.?>**! Higher mean values
of IENR were significant where RN dominance has shown left hemispheric activation. These results
also show compensatory phases are taking place in the system in LTM males.”? AC parameter
showed differently in genders where females had right hemispheric activation and males left. It is
also observed in this study that different parameters of EPI exhibit a diverse trend of results based
on dominance of right and left hemispheric activation in genders. The overall findings of nostril
dominance, LN dominance was more in both genders at the time of measurement. Study has shown
that free nostril breathing in human subject is linked relatively to performance on spatial and verbal
task.[***%*1 No uniform trend of nostril dominance was found in both males and females at the both
physiologically and psychophysiologically in LTM group.

Analysis of Nostril Dominance within STM Group

In Table-2, results are presented to find out any uniform trend in STM group based on gender. It
was expected that nostril dominance could play a contributory role in the outcome variable for this
study. The mean values of AC and IAWL in RN dominance were higher in STM males as compared
to LN. This is an indication of left hemispheric activation and possible involvement in thinking
process. Lower mean values of IAWR, IEWL, IEWR, IANR and IENL were observed in RN
dominance of males in comparison to LN dominance. In these variables, right hemispheric
activation was found, which is in the line of expectation in the study. Mediation if practiced for a
longer duration of time, gives the pattern of parasympathetic dominance.[*! Right hemisphere is
supposed to play vital role in parasympathetic nervous system activity than the left hemisphere.%%%!
In current study observation shows meditators are with right hemispheric activation which involves
parasympathetic activities.
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Higher mean values of AC, IAWL, IEWR, IANL, IANR and IENL were found in RN dominance
females as compared to LN dominance females. Results show due to RN dominance, there was left
hemispheric brain activation and more involvement of mental activity. Several earlier studies
suggest relative changes in EEG pattern and physiological changes occur with nasal cycle.** Lower
mean values of IENR were found in RN dominance females in comparison to LN. In this
observation males and females are exhibiting different trend over all. In female STM group, over-all
left hemispheric activation is observed. In male, STM group, over all right hemispheric activation is
found. Result observed here, show that the two genders may be practicing the same kind of
meditation and still their brain activation pattern could be different.”! IEWL values were
significantly lower in RN dominance in males as compared to LN dominance. Depending on nostril
dominance, STM group females have more stress than males. In LTM group, females had right
hemispheric activation, intuitive involvement and parasympathetic dominance in comparison to
males.[*! In study as per analysis based on nostril dominance, LTM group males were probably
engaged in mental activities during meditation. But in STM group, males show right brain activation
based on nostril dominance.

Conclusion

Long-term male meditators showed right hemispheric dominance at the psychophysiological level at
the time of assessment. It could be due to longer period of meditation practice. At the physiological
and psychophysiological levels, long and short term female meditators exhibited fluctuating trends
in both directions-right and left hemispheric dominance on the electrophotonic parameters. Short-
term male meditators displayed right hemispheric dominance at the physiological level.
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