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Speaker disclosure
• I do not have an affiliation (financial or otherwise) 

with a pharmaceutical, medical device or 
communications organization. 

• I do not intend to make therapeutic 
recommendations for medications that have not 
received regulatory approval (i.e. “off-label” use of 
medication).



Learning objectives
After this session, participants will be able to: 

1. Differentiate meditation techniques according to 
a recognized scientific classification.

2. Understand the neurophysiological mechanisms
associated with different level of cognitive 
control.

3. Explore the clinical applications of different
meditative practices in physical and mental 
health.



Why pratice meditation?
Developmental Origins
of Health and Disease

DOHaD

This new area of research shows that our
response to stress is “programmed” very

early, even before birth.



• The changes made by the fetus in response to the intra-uterine
environment result in permanent changes in physiology and 
metabolism, termed early life programming. 

• The key hypotheses to explain programming, is over exposure to 
glucocorticoids, 

• It results in offspring with an activated HPA axis and an adverse 
metabolic profile and behavioural phenotype in adulthood. 



Project Ice Storm : follow-up at age 15 and 18

Increased in:
• Dietary problems
• Emotional problems
• Aggressiveness, drugs
• The loss of 10 points of IQ for boys
• Autistic traits
• Overweight
Epigenetics:
• DNA methylation is still present in 

1675 sites linked to about 950 
genes. A global effect on the genome. 

Lei Cao-Lei, DNA Methylation Signatures Triggered by Prenatal Maternal Stress Exposure to a Natural Disaster: Project Ice Storm. PLOS 2014

King S. Maternal Stress Exposure to a Natural Disaster: Project Ice Storm. PLOS 2014

“I thought that the effect of the difficulties experienced by the mother during
pregnancy would subside around 5 or 6 years of age. But on the contrary, it
increases with age.” Dr. Suzan King



The allostatic theory
• Neuroplasticity is the ability of the brain to modify its

structure depending on living experiences.

• When exposed to stress, the brain will favour survival
(allostasis) at the cost of maintaining balance and 
development (homeostasis).

• The cumulative effect produces the allostatic load.

• The concept is articulated around the perception of the 
brain and its response to environmental challenges.

McEwen B. Allostasis and Allostatic Load: Implications for 
Neuropsychopharmacology; Neuropsychopharmacology 22:108–124, 2000] 



Ten physiologic indicators of allostatic load
1. Systolic blood pressure*
2. Diastolic blood pressure*
3. Waist-hip ratio
4. High-density lipoprotein (HDL) cholesterol* 
5. Total/HDL cholesterol ratio* 
6. Glycosylated haemoglobin*
7. Urinary cortisol* 
8. Urinary norepinephrine* 
9. Urinary epinephrine* 
10. Serum dihydroepiandrosterone sulphate (DHEA-S)*

Seeman TE et al (2001) Allostatic load as a marker of cumulative biological risk; MacArthur studies of 
successful aging. Proceedings of the National Academy of Sciences of the USA 98, 4770–4775. 



Myth #1: All meditations will bring 
similar results

FMT News, 
October 7, 2013



Mindfulness and hypertension 

The HARMONY study was a randomized, controlled trial examining the 
efficacy of an 8-week mindfulness-based stress reduction (MBSR) program for 
blood pressure (BP) lowering among unmedicated hypertensive participants. 

CONCLUSION : Mindfulness meditation did not lower ambulatory BP by a 
statistically or clinically significant amount in untreated, stage 1 hypertensive 
patients when compared with a wait-list control group. 



Policy Statement
American Heart Association

Transcendental Meditation (TM) is the only meditation 
practice that has been shown to lower blood pressure. 
Other conclusions :
• Lower blood pressure through TM practice is associated 

with substantially reduced rates of death, heart attack 
and stroke.

• Alternative treatments that include the TM technique are 
recommended in treatment plans for all individuals with 
blood pressure greater than 120/80 mm Hg.

• Level of evidence and recommendation : IIB

Brook RD et al., Beyond Medications and Diet: Alternative Approaches to Lowering Blood Pressure. A 
Scientific Statement from the American Heart Association. Hypertension, 61:00, 2013.



TM and all-cause mortality

Long-Term Effects of Stress Reduction on Mortality in Persons ≥55 Years of Age With
Systemic Hypertension; American Journal of Cardiology , 96 (2005): 1060-1064.

• Long-term follow-up of two 
RCT: hypertensive subjects 
(mean age 72 years) N=202

• Cardiovascular mortality 
was reduced by 30%

• All-cause mortality was 
reduced by 40% after 10 
years (49% for cancer)

• Life expectancy was 
increased by 23 %. 



Meditation and Longevity
• Follow up 36 months (N=73)
• Mean age 81 years old

• Survival after 3 years:
• TM: 100%
• Mindfulness: 87%
• Controls: 76%
• Others: 63%
p = .00025

Alexander C. N. Journal of Personality and Social 
Psychology 1989, Vol. 57, No 6, 950-964



• Many definitions of Mindfulness.

• What type of Mindfulness and explicit instructions  
were given to participants.

• Intensity and duration of the pratice varies with
different versions of the training.

• This leads to inappropriate comparisons between
fundamentally different practices.



VERTICAL DIMENTION OF 
CONSCIOUSNESS

Pure Consciousness (source of thoughts)

CONSCIOUS

PRECONSCIOUS

SUBLiMINAL

FRAGMENTED



Three levels of cognitive control
• FOCUSED ATTENTION: Concentration, sustained

focus and voluntary control of attention and cognitive 
processes. (Object-referral mode)

• OPEN MONITORING: Contemplation, dispassionate 
observation, non-evaluative awareness of ongoing 
experience. (Object-referral mode)

• AUTOMATIC SELF TRANSCENDING: Automatic (or 
reflex) transcending of the procedures of the 
meditation practice. (Self-referral mode)

Travis, F., & Shear, J. (2010). Focused attention, open monitoring and automatic self- transcending: Categories to 
organize meditations from Vedic, Buddhist and Chinese traditions. Consciousness and Cognition, 19(4), 1110–1118. 



Focused 
Attention: 
Gamma (20-50 Hz)

Automatic Self-
Transcending: 
Alpha 1 (8-10 Hz)

Open 
Monitoring: 
Theta (4-8 Hz)

Travis and Shear, 2010
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FOCUSED ATTENTION
Loving-Kindness compassion 

This state is described as an ‘‘unconditional readiness 
and availability to help living beings’’.
Instructions: 
‘‘During the training session, the subject will think 
about someone he cares about, such as his parents, 
sibling or beloved, and will let his mind be invaded by 
a feeling of altruistic love (wishing well-being) or of 
compassion (wishing freedom from suffering) toward 
these persons. After some training the subject will 
generate such feeling toward all beings and without 
thinking specifically about someone”. 

Lutz A, and all (2008) Regulation of the Neural Circuitry of Emotion by Compassion 
Meditation. PLoS ONE 3(3): e1897. doi:10.1371/journal.pone.0001897



OPEN MONITORING
What is MINDFULNESS?

“It is to stop and observe, eyes closed, what happens in 
oneself (ones own breathing, body sensations, the 
incessant flow of thoughts) and around oneself (sounds, 
smells ...). Only observe without judging, without waiting 
for anything, without preventing anything from happening in 
the mind, but also without clinging to what is happening.”

This is the third wave of cognitive behavioural therapy. 
It strives to develop distancing from psychological events.

Dr. Christophe André, psychiatrist, Sainte-Anne de Paris hospital. 



AUTOMATIC SELF TRANSCENDING
Transcendental Meditation (TM)

The practice of MT involve the mental use of a
mantra (a sound with no meaning) according to a
specific procedure without effort. The cognitive process
then naturally turns to subtle levels of thought until
the mind transcends the most subtle state and arrives
at the source of thought. The result is the experience
of the so-called “pure consciousness” which is
consciousness without an object of experience
other than itself.

• Travis, F., & Pearson, C. (2000). Pure consciousness: Distinct phenomenological and physiological
correlates of ‘‘consciousness itself”. International Journal of Neuroscience, 100(1–4). 



TRANSCENDING DURING TM

Pure Consciousness

MANTRA

MANTRA

MANTRA

MANTRA
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Loving Kindness 
Compassion

Kirtan Kriya
Buddhism Walking
Omkar Mantra
Amrita Meditation
MindUp (MBEP)

Lutz A, et al (2008) Regulation of the Neural Circuitry of Emotion by Compassion Meditation: 
Effects of Meditative Expertise. PLoS ONE 3(3): e1897.

Red = Expert         Blue=NoviceRed = Expert         Blue=Novice



Travis and Shear, Consciousness and Cognition, 2010
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ZaZen
Kriya Yoga



Travis and Shear, Consciousness and Cognition, 2010
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during TM
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lower during 
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Restful Alertness





Comparing three types of meditation

Méditation type Automatic Self-
Transcending Open Monitoring Focused

Attention

Cognitive control/
Effort Minimum/None Moderate/

Important
Important/
Important

Thalamic activity Reduced Stable or 
Increased Increased

EEG patern ALPHA 1 THÊTA/BETA GAMMA

Mind Wandering Undirected Suppressed or 
controlled Suppressed

Activity of 
Default Mode

Network (DMN)
Increased Reduced Reduced

EEG Coherence Increased Reduced Reduced



Functions of 
the Default 
Network

• Memory of the 
past

• Envisioning the 
future

• Searching the 
mind of others
• Altruism
• Compassion

• Moral decision
making

Medial 
Prefrontal 

Cortex 

Posterior 
Cingulate 

Cortex

Medial 
Temporal

Lobe 



Post-traumatic stress syndrome - PTSD
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Reduction in Posttraumatic Stress Symptoms

Transcendental Meditation Practice
Mindfulness 
Meditation

Loving Kindness 
Meditation

• Rees at al. Journal of Traumatic Stress April 2013, 26, 295–298
• Rosenthal J Z. et al Military Medicine,176, 6:626, 2012 
• Brooks J S. et al Journal of counseling and development November 1985, vol 64
• Kearney P. et al. J Trauma Stress. 2013 Aug;26(4):426-34



Mindfulness
Effect size 
-0.38 at 8 weeks; and 
-0.22 at 3–6 months. 

Transcendental
Méditation
Effect size
-0,74 to -1,2
maintained at 3 
years. 

Meditation and Anxiety



Comparing three types of meditation

Méditation type Automatic Self-
Transcending Open Monitoring Focused

Attention

Cognitive control/
Effort Minimum/None Moderate/

Important
Important/
Important

Thalamic activity Reduced Stable or 
Increased Increased

EEG patern ALPHA 1 THÊTA/BETA GAMMA

Mind Wandering Undirected Suppressed or 
controlled Suppressed

Activity of 
Default Mode

Network (DMN)
Increased Reduced Reduced

EEG Coherence Increased Reduced Reduced



Normal
Eyes closed TM

High level of EEG coherence



EEG  coherence
• Coherence quantifies the phase consistency between

pairs of signals in specific frequency bands. 

• Coherence is considered a measure of functional brain
connectivity necessary for network formation and 
integration.

• Lower values are associated with white matter damage, 
decreased cerebral blood flow, schizophrenia, depression, 
and aging.

Intern. J. Neuroscience, 116:1519–1538, 2006  F. TRAVIS AND A. ARENANDER



Frontal EEG 
Coherence

Travis and Arenander. Intern. J. Neuroscience, 116:1519–1538, 2006



Global EEG Coherence correlate with:

• Intelligence ( IQ )

• Creativity

• Learning ability

• Psychological   
stability

• Emotional maturity

Increased
• Short and Long term 
memory

• Academic Performance
• Alertness
• Reaction time 

• Health…

Improved

THE JOURNAL OF ALTERNATIVE AND COMPLEMENTARY MEDICINE Volume 19, Number 0, 2013, pp. 1–12



“Brain integration (coherence) could become the new training goal for 
achieving excellence in any fields... Methods of improving cerebral integration 

could therefore be essential to reach the heights of any discipline.”

TM and education

Harung H. S. et F. Travis,Scandinavian Journal of Medicine and Sports, juillet 2009



THANK YOU!

Questions?


