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Consultant Neurophysiologist currently teaching and tutoring at Monash Medical School (Dept of General Practice)

while exploring research looking at the neurophysiological and neurohormonal effects of meditation
techniques, pranayamas, and yoga breathing techniques for less stress and better sleep.
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This presentation is based on research in undergraduate science degrees in Psychology
and Physiology completed at the University of Adelaide and Flinders University under
Professor David Kennaway (Uni of Adelaide) and Prof Leon Lack (Flinders Uni).

And Post-Graduate, research-based Honours-Degree in Physiology through the University
of Adelaide, completed at The Centre For Sleep Research at The Queen Elizabeth Hospital
in South Australia under Professor Drew Dawson from the University of South Australia.

PhD research under Prof Avni Sali through the Graduate School of Integrative Medicine at
Swinburne University. PhD research at RMIT University under Prof Marc Cohen in the Dept
of Complementary Medicine, School of Health Sciences.

Plus Post Graduate Clinical Training in Mind-Body Medicine, Harvard Medical School.
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Clinical Yoga

Application of evidence-based,
client-specific yoga-practices in
a clinical or therapeutic setting.

Using medical knowledge in:
Anatomy, physiology, neurophysiology, chronobiology & human
circadian-rhythms, neurocardiology & psycho-neuro-immunology
to evaluate and safely apply clinically appropriate yoga practices
such as asana, breathing and meditation techniques as well as
lifestyle interventions for less stress, better sleep, improved
health and greater well-being.

Clinical Yoga at Monash Medical School is an integrated unit
incorporating theory & practice in an interactive, experiential
style. Students explore techniques that assist them personally
and professionally in clinical practice. g MOMASH Unharsity
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Clinical Yoga Research

Aim: To explore peer-reviewed, evidence-based applications
of yoga in clinical practice, using various techniques: asana,
bodywork, breathing-based interventions and various
meditation techniques suitable for dealing with stress, sleep,
cancer and other illnesses presenting in clinical practice.

Objectives: To understand the principles of
evidence-based yoga and explore its benefits in personal
professional applications and in clinical settings.

To consider and evaluate evidence regarding principles
and practice of yoga in relation to effects in physiology
and psychology that are meaningful and clinically
effective. To provide a basis in Clinical Yoga,
encouraging further study in clinical applications
of evidence-based yoga techniques in medicine.

Monash now offers a BMed Sci (Clinical Yoga) g MOMNASH Lnharsity
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An Overview of Clinical
Applications of Therapeutic Yoga

Jass Mo, ALDC
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Beneficial Effects of Yoga Lifestyle on Reversibilicy of
Ischaemic Heart Disease : Caring Heart Project of
International Board of Yoga
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Pathways Waking Consciousness
to control

In yoga, there are many

The Reticular Activating
System is network of
neurons extending from

The undviing anarorscal corelaies of long-term meditirion: Langer hippocasgul direct pathways to the
and Buntal volmes of pray maoes brain using various ﬁedu”a tohthle
Eibmn Lodem ®, frikor W Toga =, Mt I.qnn' Chririimn Cammn pranayamas, breathing, esencephalon.

meditation, relaxation and

lifestyle techniques. Its primary importance

is maintaining alertness
and attentiveness, but
it can become over
activated through stress
and disrupted sleeping
patterns over time.

We can slow the heart
rate and reduce blood
pressure using conscious
control of certain aspects
of normally unconscious
physiological processes.

(From http:/www.it i ictur 1215.jpg)
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Unconscious patterns of behaviour

Without awareness, we are
simple, automatic machines.

Most people breathe, act, live
and sleep in unconscious
patterns learned from birth or
from early childhood.

Yogic lifestyle requires an
awareness of one’s self,

one’s physiology and how it

is affected by the environment.

Meditation is a state of mind.

Cognition Contemplation Meditation

Concentration requires cognition — a left brain activity.
Contemplation involves stillness & silence — right brain activity.

Methods of contemplation involve a principle, a word or phrase
on which to reflect, but give no clues of the insights to come.

In yogic psychology there are four functions of mind:

Manas Lower mind
Buddhi Higher mind
Chitta Mind stuff

« Ahamkara Ego, identity

Plus Chit — consciousness.

Meditation is an altered
state of consciousness.

(from hitp:/iwww.ucmas.calpage/Left_Vs_Right_Brain )

Meditation

Meditation is an English word for practices that bring
awareness to the inner world instead of always being
extroverted. This can lead to a transcendence of normal
awareness along with reducing many stresses in life.

Meditation is an integral part of yoga, with different
approaches and different techniques.

Without a meditation component, many popular practices
often called yoga in the West are simply just exercise.

Meditation, in its simplest and most general definition, is
“a mental discipline involving attention regulation.”

There are both concentrative and contemplative methods of
meditation known in yoga as Dharana and Dhyan.

Meditation can also be classified according to the process
used or the intended outcome.

Process

Meditation can involve sensory processes such as sounds,
visual images, touch, tactile or proprioceptive inputs, taste,
smell or the flow of the breath, observing the body, use of a
mantra, awareness of thought or prayer, a visualisation or
mental image, a sense of being, walking or stillness.

Meditation develops cognitive and physiological changes in
concentration, relaxation, non-attachment to experiences,
stillness of mind and an attitude of inner acceptance.

Meditation practice can lead to altered states of awareness.

Meditation can also be classified according to the process
used or the intended outcome.

Outcomes

Meditation can be seen an outcome such as a meditative
state or trait, an undistracted awareness, a feeling of
oneness, certain cognitive changes, therapeutic effects,
transcendence of thought, spiritual and personal insight.

Meditation techniques can be identified by the process
involved or by the measures of behavioural, physiological
and psychological outcomes such as, neurophysiological,
hormonal, biochemical, immunological or neurological.

Meditation practice can lead to a state of Meditation.

Meditanion Sates and Trais: EEG, ERP, and Newroimaging Studies

B Bar

(i kamn Pelack
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Mindfulness is a process of directing attention to what is L L
happening in the present moment without being distracted by

the past or what might happen in the future. Inpact af Mindfolses-Based Stress Redoctbon (MBSR) on Sleep,

. . . o Mo, Stress ond lntigmie H:l.mplnnu\. in {T.Jnr\rrthquuiellx
Mindfulness is learned and developed over time, initially
directed towards the body and senses but also towards
cognitive, contemplative, behavioural and lifestyle processes.

Linda E. Carlssn snid Shella N, Garland

Sl shivierrhaaey o7 o ey o e m for camneT e At f gy by e
The yoga practice of Antar Mouna (5 stages of mindfulness)
begins with sensorial awareness and then moves towards the
thoughts and eventually inner stillness.

When practiced in a disciplined manner over time, meditation
can reduce anxiety, stress & pain and assists sleep & healing.
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The relaxation response: Reducing stress and
improving cognition In healthy aging adults

Jennifer & Galvin, Herbert Bensan, Glarts U Deckro,
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Stress Managemeni: A Ramdomized Study of Cognitive
Behavioural Therapy and Yoga

Jend Gramarth, Sara Inprameca, Ulncs voo Thick and UW Lundberg
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Stress and the Brain E

Continuous exposure to stress can cause

increased sympathetic nervous activity, ;g e
increased heart rate, decreased digestive

functioning and increased adrenalin. —_

Stress increases the secretion of
glucocorticoids in the brain & reduces R
melatonin levels. Constant exposure

to glucocorticoids can also destroy -
sensitive neurones in the hippocampus, -
which is crucial in memory and in learning.

Caffeine stimulates the heart and the sympathetic nervous
system. It reduces melatonin at night for up to 10 hours.

Vitetta, L., Anton, B., Cortizo, F,, Sali, A. (2005) “Mind-Body Medicine: Stress and Its Impact on Overall Health
and Longevity” in Reversal of Aging: Resetting the Pineal Clock. Vol 1057 Ann. N.Y. Acad. Sci. 1057: 492-505.
doi: 10.1196/annals.1322.038

Neural Regulation of Immunity
Signalling between the immune -.;:4'-'9\““".“3‘\.
system and the central nervous e Q‘;—- i 3‘.
system (CNS) through systemic ? __;?}r'.l .

routes, the vagus nerve, the
hypothalamic—pituitary—adrenal

(HPA) axis, the sympathetic 8
nervous system (SNS) and the L—n
peripheral nervous system (PNS).

Melatonin traps free radicals and is very i
efficient at preventing damage. Melatonin
is the most potent neutralizer of hydroxy! -
radicals ever detected and is more effective 3
as an antioxidant than vitamins C and E.

(Reiter 1995, Reiter 1998)

Image from Stemberg Nature Reviews Immunology 6, 318-328 (April 2006) | doi:10.1038/nri1810

Meditation and Immunity

A study on mindfulness meditation measuring brain electrical
activity before, after and 4 months after an 8-week training
program showed increases in antibodies among the
meditation group, when compared with the control group.

Both groups had been vaccinated with influenza vaccine.

The magnitude of increase in left-sided EEG activation
predicted the magnitude of antibody rise.

Mindfulness meditation produced demonstrable effects on
brain and immune function and suggests that meditation may
change the brain and immune function in positive ways.

Davidson, R. J., J. Kabat-Zinn, et al. (2003). Alterations in brain and immune function
[l by mi itation. Psychosom Med 65(4): 564-70.

Melatonin and Cancer

Figurn 2 & achansic: raprepsristic
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(Image from http://www.ehponline.org/members/2007/10200/fig2.jpg)
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Melatonin and Stress

Stress is a natural reaction to events t
can affect the way we think and feel a
can build causing anxiety & affect hea

Stress builds up due to an inability
to deal with the cumulative effects of
stress on various physiological syste

Stress reduces melatonin levels by
changing ANS balance and the immu
system suffers as a consequence.

Modern stress is chronic hyper-arousg
from continuous exposure to physical,
physiological, pharmacological,

emotional and psychological stressor:

Yoga Nidra Relaxation

You need to reduce stress before it becomes a problem, by
learning and practicing relaxation and stress avoidance
techniques. The gentle stretches and controlled breathing
techniques of yoga help to unite various aspects of body, mind
& emotions and sensitise the relaxation response over time.

Slower, more deeper breathing helps to relax.

By learning to control the breath, you can learn to manage
heart rate and autonomic nervous activity.
You need to learn the relaxation response
before you need it though.

Yoga Nidra is a very deep, relaxation,
that anyone can learn and easily practice.

(Image from www.chiasma.info)
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Melatonin and Meditation

A significant increase in endogenous melatonin was found
from practicing simple meditation techniques at night in
research by Tooley et al, (1996).

Meditation had a profound effect on the
production and release of melatonin.

Meditation increases parasympathetic
tone and decreases sympathetic tone.

Meditation reduces stress restoring our
body and brain to a state of balance and
harmony. Breathing and meditation
techniques can calm the mind and help
balance the autonomic nervous system.

Yoga Nidra Pathways in the Brain
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Yogic Breathing

Changes in breathing patterns can influence
autonomic nervous activity, however and may
profoundly impact human physiology and
psychology.

Various yoga, meditation and relaxation
techniques can affect melatonin by directly
influencing autonomic nervous system activity.

Different schools of yoga have a
differing focus and often promote
different patterns of breathing
according to their understanding.
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In yoga, becoming aware
of the breath, we gradually
become more sensitive to
our mind and to the flow of
energy throughout the
body. Controlling the
breath we can control the
mind and the body.

To join a professional mailing list for Clinical Yoga updates go to www.yogalinks.net/signup.html

How you breathe
affects both the
sympathetic and
parasympathetic
nervous systems
differentially.

Thoracic dominant
breathing stimulates
sympathetic activity.

Abdominal breathing
lowers sympathetic
activity or increases

parasympathetic
nervous activity.
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Cardiac
Autonomic
Pathways

Slow rate abdominal
breathing slows down the
heart rate and can even
lower blood pressure.

Breathwork and pranayama
practices are important
aspects of yogic lifestyle,
meditation and relaxation
practices.

Breath is life — Life is breath
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EXHALATION FOR REDUCING PHYSIOLOGICAL AND
PEYCHOLOGICAL AROUSAL IN MON-THREATENING
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Slow breathing enhances i
heart rate variability and |
baroreflex sensitivity by
synchronising inherent [
cardiovascular rhythms '

Effects of rhythmic chanting 14

(Ave Maria and mantra), i UE

compared with spontaneous ! !
breathing, on respiratory

and cardiovascular rhythms. ! ¥

Note slow rhythmic .i 1
oscillations (approximately .
6Hz) in all signals during 1

recitation of prayer and ~ “¢

mantra.
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From: Bernardi L, Sleight P, Bandinelli G, Cencetti S, Fsmonm L, Wdowczyc -Szule J, Lagi A.

Effect of rosary prayer and yoga mantras on
BMJ. 2001 Dec 22-29;323(7327):1446-9.

rhythms:

study.
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Circadian Influences on Breathing
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(A) The response of systolic blood pressure
to diaphragmatic breathing is circadian
dependent, being largest in early afternoon.

(B) Response of diastolic blood pressure to
diaphragmatic breathing (Rx) s circadian
dependent, also largest in early afternoon.

From: John S. Lee, Mary S. Lee, Jor\gY Lee, Germaine Cornélissen, Kuniaki Otsuka and Franz Halberg
Effects of y blood pressure and heart rate
& Voume 87, 1, October 2003, Pages 87-91
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Cardiac Autonomic Control  Fom weston 198

Ujayi pranayama utilises _\Cadiytiiry 1he st imal
carotid pathways to further | :
slow the heart rate and
reduce blood pressure,
which is what happens
when this practice is used.

Baroreceptors in the carotid
sinus sinapse with nuclei of
the solitary tract, then down
to the heart.

Sympathetic nerves fire at a B ="
slower rate, the heart slows .
down, vasodilatation occurs
and blood pressure drops.

Pranayama

The practice of pranayama
directly affects the brain
contralaterally.

The left nostril

stimulates the right
side of the brain.

The right nostril
stimulates the left side of
the brain. Alternate
nostril breathing
alternately stimulates
both left & right sides of
the cerebral cortex.
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The nasal cycle is a phenomenon whereby
the airflow in each of our nostrils changes
sides on a regular basis. It is caused

by alternations

in autonomic balance,

regulated by hypothalamic

control centres in the brain, that are
reflected in alternating dominance of nasal
airflow. When our breath flows through the
left nostril, the parasympathetic nervous
system is more active. When the right nostril
is dominant, the sympathetic nervous
system is more active.

=

By balancing the flow of air through both
nostrils in the practice of nadi shodhan
pranayama, we also bring the sympathetic
and parasympathetic nervous systems into
balance. The result is a sense of inner
peace, clarity and wellbeing.
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The nose is rich with blood vessels and nerves with
each nostril connected differentially in the brain. It is
also the only place in the human body where nerve
endings exist outside the epithelial layer.
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Clinical Consulting
Professional Mentoring
Clinical Supervision
Corporate Training

@23 consult@yogalinks.net www.chiasma.info

Philip Stevens (Swami Samnyasananda) BSc (Psych, Physiol); BSc (Hons) (Physiol);
FWSCY; MWSCY explores effects of yoga on the heart, brain and autonomic nervous
system. it and training il around ia and on various
aspects of science and yoga. A Certified Yoga Teacher, a life member and Fellow of the
“World Society For Clinical Yoga” (Lucknow, India. IYFM affiliated) with over 30 years of

classes, p tuition & ing in itati i Stress
Sleep Problems and Lifestyle Counselling, Psychological Profiling, (M.B.T.I. Accredited).

Clinical Consulting, Professional Mentoring, Clinical Supervision & Training.

Currently teaching Clinical Yoga & Science of Sleep at Monash Medical School
(Dept Gen Practice) exploring the neurophysiological and neurohormonal effects of
yoga techniques (meditation, pranayama, relaxation) for less stress & better sleep.

[="] Box 6088, Cromer Victoria 3193 AUSTRALIA T 03 9589 2108

& @yogalinks.net = www.yogalinks.net
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