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Mindful and Aware Leadership  –
Evaluation Copy – Terms and Conditions

Carpe Momentum Advisory -Evaluation Copy

 The following terms and conditions apply to the review of this Evaluation Copy of Mindful and Aware Leadership (“evaluation 
material”) provided by Carpe Momentum Advisory – Andreas Metzen. Any violation of the following terms is strictly prohibited.

‒ The evaluation material is owned by Carpe Momentum Advisory – Andreas Metzen(“CMA”) and all right, title and interest 
therein is vested solely in CMA.

‒ Recipient will use the evaluation material only for the purpose of evaluation it and to provide comments and feedback 
relative thereto to CMA.

‒ The evaluation material , or any portion thereof, may not be copied by Recipient and may not be distributed to, or made 
available for the use by, any party other than Recipient, unless, in each case, Recipient has obtained the prior written 
authorization of CMA prior to such copying and/or distribution.

‒ Recipient will have 60 days from the date of receipt to evaluate the evaluation material, after which it will promptly return or
delete the evaluation material and all authorized copies to CMA. Such time period may be extended only with the consent of 
CMA.

‒ Recipient will not conduct any training, or use of the evaluation material for any purpose other than for evaluation purposes, 
with first becoming a member in good standing of the CMA or without first obtaining  a license from CMA to use the 
evaluation material for the intended purpose.

‒ All information about the evaluation material will be held strictly confidential and Recipients will not disclose any content of
the evaluation material to any other party without first obtaining the consent of CMA.

‒ The terms “Carpe Momentum Advisory” and “Aware Leadership” is a trademark of CMA and may not be used in any manner 
by Recipient or any other party with the prior approval of CMA.

‒ Any copying or use of the evaluation material except as set forth above is strictly prohibited.

‒ © 2016 Carpe Momentum Advisory. All Rights Reserved.
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Mindful and Aware Leaders

1 Mindfulness and Mindfulness 

1.1 | Complexity of Life / Work

1.2 | What is Mindfulness?

1.3 | Introduction Mindfulness-Based Stress Reduction (MBSR)

1.4 | Mindful Leadership – Finding the Space to Lead

3 Aware Leadership – A Sneak Preview

3.1 | Leadership Factor - What Aspect of Mind Are Training?

3.2 | The 8 Contributing Factors of Aware Leadership

2 Review of 2012 10th Annual Intl. Scientific Conference

2.1 | Agenda / “Set-up” of Conference in 2012

2.2 | Key Figures / Presenters

2.3 | Conference Takeaways

2.4 | Scientific Highlights
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Complexity of Life Complexity of Work
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What is Mindfulness?

 It is an awareness practice for the mind!

 We can train ourselves to stop from our constant busy-ness (at work) can help to see 
things clearer instead of taking decisions and actions on auto-pilot. 

 Formal scientific operational definition

‒ self-regulation of attention so that it is maintained on immediate experience

‒ orientation toward one’s experiences characterized by curiosity, openness and 
acceptance

 “Jon Kabat-Zinn’s definition”:

‒ mindfulness means paying attention in a particular way; on purpose, in the present 
moment, and non judgmentally." 

 There is lots of scientific evidence available of the benefits of mindfulness practices (see 
appendix)
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What is Mindfulness?
What is Training the Mind NOT about?
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What is Mindfulness? 
What is this Training the Mind like?
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What is Mindfulness? 
What benefits does training the mind have?

Reduction in stress, anxiety – more skillful choices
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What is Mindfulness? 
Does Mindfulness Training work?

Secular view on ancient wisdoms with science to proof it!



Slide 10
© 2016 Carpe Momentum Advisory – Andreas Metzen

evaluation copy – read and follow terms and conditions 

Mindfulness-Based Stress Reduction (MBSR)
Introduction to MBSR

 Jon Kabat-Zinn
Professor of Medicine Emeritus and creator of the Stress Reduction Clinic and the Center for 
Mindfulness in Medicine, Health Care, and Society at the University of Massachusetts Medical School.

 MBSR programs last eight to ten weeks and consist of 2.5 hour weekly classes along with a single all-
day class. It consists of these elements

 Breathing Mediation
‒ Putting focus on ones breath in order to practice to stop and being able to focus on a single 

“object of attention”
 Sitting Meditation

‒ Introduction and practice „sitting still“
 Body-Scan

‒ Training of awareness of your body
 Light Yoga

‒ Soft and mindful executed yoga positions in order to cultivate
strength, balance and flexibility

 Walking Meditation
‒ Mindful and „slow) moving

 Day to Day Mindfulness
‒ Continue to practice aware during day to day

Full details are described in Jon Kabat-Zinn‘s book “Full Catastrophe Living: Using the Wisdom of Your Body and Mind to Face Stress, Pain, and Illness”
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 In 1979 Dr. Jon Kabat-Zinn founded the Mindfulness-Based Stress Reduction program at the University 
of Massachusetts to treat the chronically ill

 Much of this was inspired by teachings from the East, and particularly from the Buddhist traditions, 
where mindfulness is the 7th step of the Noble Eightfold Path taught by Siddhartha Gautama, The 
Buddha. Although originally articulated as a part of what we know in the West as Buddhism, there is 
nothing inherently religious about mindfulness-based stress reduction program or mindfulness 
approaches.

 Over the past 30 years there has been an increase in the number of published studies on mindfulness. 
The current body of scientific literature on the effects of mindfulness practices is very promising. The 
current research does suggest that mindfulness practices are useful in the treatment of pain, stress, 
anxiety, depressive relapse, disordered eating, and addiction, among others. 

 Mindfulness practice improves the immune system and alters activation symmetries in the prefrontal 
cortex, a change previously associated with an increase in positive affect and a faster recovery from a 
negative experience.

 Mindfulness has been investigated for its potential benefit for individuals who do not experience any 
disorders, as well, with positive results.

 Hence there is also a spin-off so to say on Mindfulness for Leadership, based on MBSR.

Mindfulness-Based Stress Reduction (MBSR)
Introduction to MBSR
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Mindful Leadership
Finding the Space to Lead

 Janice L. Marturano
Founder and Executive Director, 

 So what is this “mindfulness” or mindfulness 
for leaders. It is an awareness practice for the 
mind! We can train ourselves to stop from our 
constant busy-ness (at work) can help to see 
things clearer instead of taking decisions and 
actions on auto-pilot. 

 Mindfulness practices offer breathing / sitting 
meditation practices, light yoga and other 
practices like walking and body-scan 
meditation, reflections and purposeful pauses.
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Mindful Leadership
Finding the Space to Lead

Institute for Mindful Leadership offers courses for leaders
http://www.instituteformindfulleadership.org/

Cultivating Leadership Presence through Mindfulness©
This four-day retreat is an opportunity for business leaders to experientially explore 
mindfulness training as a  systematic discipline that cultivates our innate ability to be 
present. Together the group explores and practices a range of meditation and mindfulness 
exercises and practices, in silence and speech, becoming increasingly familiar with ourselves, 
the larger environment in which  we live, and the ways mindful leadership can be integrated 
into our work and home life. This curriculum delves deeply into the practice of mindfulness 
and equally deeply into the practice of leadership communication, strategic thinking and 
leadership presence.
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Mindful Leadership
Finding the Space to Lead

 So what exactly is Mindful Leadership?
‒ Mindful Leadership training is fitness for the mind.
‒ With dedication and practice, leaders transform themselves, organizations and their 

environments, resulting in increased innovation, focus, productivity and compassion.
‒ Benefits of Mindfulness (Training), Self-Management, Strengthening „inner center“, 

Clarity
‒ Emotional Intelligence, Mindful Time Management, Body: e.g. strengthened immune 

system, headache relief; Psychological: e.g. stress reduction, burn-out avoidance, 
improved sleep

‒ Mental: e.g. concentration, develop active perception, reduction of thought flooding
‒ Emotional: e.g. listening skills , openness, creativity
‒ Knowing yourself enables you to make choices about how you respond to people and 

situations. Deep knowledge about yourself enables you to be consistent, to present 
yourself authentically. As importantly, mindfulness allows you to notice the subtle 
clues that tell you to attend carefully to self, others or your surroundings.
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 1 day Pre-conference institutes / workshops

 1 day Research symposium on mindfulness and poster sessions

 2 days Research forums, workshops and presentation dialogues

 1 day full-day mindfulness retreat

 Daily keynote addresses / plenary presentations

 Daily early morning meditation / practice sessions

 Breakfast roundtable discussions

Mindful
Representative during

Pre-Conference Institute

U.S. CongressmenPainting 
auctioned

for $10.000

400 People
Practicing 

Mindfulness

Saki Santorelli’s
Key Note Address

Conference Room

2 Review of 2012 10th Annual Intl. Scientific Conference
2.1 Agenda / “Set-up” of Conference in 2012
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2 Review of 2012 10th Annual Intl. Scientific Conference
2.2 Key Figures / Presenters

‒ Amishi P. Jha, PhD
Associate Professor of Psychology at University of Miami

‒ Zindel V. Segal, PhD
Professor of psychiatry at University of Toronto

‒ Fadel Zeidan, Ph.D
Wake Forest  School of Medicine Winston-Salem, NC

‒ Philippe R. Goldin, PhD
Department of Psychology at Stanford University

‒ Richard J. Davidson, PhD
Professor of Psychology and Psychiatry at
University of Wisconsin–Madison

‒ Katherine Anne MacLean, PhD
Dept. of Psychiatry and Behavioral Sciences
Johns Hopkins University School of Medicine

‒ Sara W. Lazar, PhD
Associate Researcher in the Psychiatry Department at Massachusetts General Hospital and Instructor in 
Psychology at Harvard Medical School

‒ Britta Hölzel, PhD
Massachusetts General Hospital
Department of Psychiatry 

‒ Saki F. Santorelli, EdD, MA
Executive Director of the Center for Mindfulness 
in Medicine, Health Care, and Society Associate 
Professor of Medicine
Division of Preventive and Behavioral Medicine at
University of Massachusetts Medical School

‒ and of course Jon Kabat-Zinn, PhD
Professor of Medicine Emeritus and founding 
director of the Stress Reduction Clinic and the 
Center for Mindfulness in Medicine, Health Care, 
and Society at the University of Massachusetts 
Medical School
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2 Review of 2012 10th Annual Intl. Scientific Conference
2.3 Conference Takeaways

 Mindfulness is clearly having positive influence on health. Scientific evidence is growing 
stronger on the positive effects of mindfulness in health and society

 Participating in the conference felt like being present while history in this field is being 
made

 Mindfulness training improves the ability to shift and focus. It also improves the ability to 
be aware and mind wander less. You are more aware and more accurate.

 Mindfulness leadership as part of an emotional intelligence of a leader (generally as a 
human being) is an important capability to have, foster and grow

 Like any other skill it takes practice to get “good” at it (10,000 hours). Yet even just 10 
minutes a day have positive impact, just like a 15 minute walk per day has

 Time to stop from our constant busy-ness (at work) can help to see things clearer instead 
of taking decisions and actions on auto-pilot

 “Seek First to Understand, Then to be Understood” (Habit 5 of Stephen R. Covey’s The 
Seven Habits of Highly Effective People) is so much easier to do if you can hesitate to react 
“in your usual” way without noticing what is going on side yourself or the other
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2 Review of 2012 10th Annual Intl. Scientific Conference
2.3 Conference Takeaways

 Mindfulness is clearly having positive influence on health. Scientific evidence is growing 
stronger on the positive effects of mindfulness in health and society

 Mindfulness training improves the ability to shift and focus. It also improves the ability to 
be aware and mind wander less. You are more aware and more accurate.

 Mindfulness leadership as part of an emotional intelligence of a leader (generally as a 
human being) is an important capability to have, foster and grow

 Like any other skill it takes practice to get “good” at it
(10,000 hrs). Yet even just 10 minutes a day have positive impact, just like a 15 minute 
walk per day has

 Time to stop from our constant busy-ness (at work) can help to see things clearer instead 
of taking decisions and actions on auto-pilot

 “Seek First to Understand, Then to be Understood” (Habit 5 of Stephen R. Covey’s The 
Seven Habits of Highly Effective People) is so much easier to do if you can hesitate to 
react “in your usual” way without noticing what is going on side yourself or the other
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2 Review of 2012 10th Annual Intl. Scientific Conference
2.3 Conference Takeaways

 Mindfulness has a immense stress reduction potential at the workplace (and of course life)

 Paying attention to the individual colleague / team member

 How about performing a  “check-in“ before meeting starts? Are we all actually present or still in the 
meeting we just came from or the meeting we have to attend later?

 How about taking a conscious pause during the day to get off the auto-pilot?

 Improved team communication is supported by being mindful
(details on concepts see appendix)
‒ Four-Sides Model

Understanding the four-sides model and what our brain does during communication is key to catch 
ourselves in our immediate interpretation of a message received. If we can be aware during 
communicating of these mechanism  improved communication can be the benefit.

‒ Communication Layers
Opportunity to differ between subject matter and emotions (in oneself and others)

‒ Johari Window
Mindfulness can assist us in minimizing our blind spot about not knowing certain things about 
ourselves.

‒ Mental Models and Ladder of Inference
Understand how our range of experience  influences our meanings,  assumptions, conclusions and 
beliefs

‒ Mindful behavior is a chance to stop noticing these mechanism. In a way it is a door we can use to see
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2 Review of 2012 10th Annual Intl. Scientific Conference
2.4 Scientific Highlights

 Just like running improves physical fitness so does mindfulness improve mental fitness. That is the 
hypothesis being made over and over in scientific studies. And over and over the proof is mounting that it 
is true.

 Compare to 50 year ago when it was not such a cultural and scientific knowledge that physical exercise is 
healthy. Studies were carried out to understand the effect of physical exercise. The studies looked at an 
athletes while exercising (active state) and while at rest. Then the structural changes in the body / muscles 
resulting from training and the performance effects could be measured  (comparing before and after).

 Today Mindfulness is being looked at much see same and studies performed by E. Luders et al., 2012, W. 
Hasenkamp et al., 2012 and 2011, and A. Jha et al., 2011 show that mindfulness has positive effects on 
“mental fitness” just like physical exercise on physical fitness.

 The studies just like earlier physical fitness studies focused on examining in mindful practitioners in very 
much the same way. While practicing (mindfulness) and at rest. And also examined the structural changes 
in the brain and the cognitive performance.

 fMRI scanning  is being used to make the structural changes visible.

 The fMRI scans show that while the mindfulness practitioner are at rest their „default mode network“ of 
the brain is less active

 Also there is a higher are higher gyrification (see notes), grey matter and cortical thickness measurable

 In terms of performance improvements. The mindfulness group performed better at cognitive tasks
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 Luders et al., 2012
The unique brain anatomy of 
meditation practitioners:
alterations in cortical gyrification

2 Review of 2012 10th Annual Intl. Scientific Conference
2.4 Scientific Highlights - Meditation Effects on C. Gyrification
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 Marieke K. van Vugt and Amishi P. Jha, 2011
Investigating the impact of mindfulness 
meditation training on working memory: A 
mathematical modeling approach

 “…We investigated the impact of intensive 
Mindfulness Training on performance of a 
delayed-recognition working memory task 
with face stimuli. After a month of intensive 
Mindfulness training, participants were faster 
and their RTs were less variable than those of 
an age and education-matched control group 
who received no training….”

2 Review of 2012 10th Annual Intl. Scientific Conference
2.4 Scientific Highlights - Improved Cognitive Performance



Slide 23
© 2016 Carpe Momentum Advisory – Andreas Metzen

evaluation copy – read and follow terms and conditions 

 Hasenkamp et al., 2012
Effects of meditation experience on 
functional connectivity of 
distributed brain networks

2 Review of 2012 10th Annual Intl. Scientific Conference
2.4 Scientific Highlights - Cognitive States during Meditation
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2 Review of 2012 10th Annual Intl. Scientific Conference
2.4 Scientific Highlights - Major Functional Brain Networks

 Steven L. Bressler1 and Vinod Menon, 2010
Large-Scale Brain Networks in Cognition: Emerging Principles

 The default mode (DMN) or default brain network (shown in blue) is what your brain does when not engaged in specific tasks.  It is the busy or 
active part of your brain when you are mentally passive.  According to Bresslor and Brennon the “DMN is seen to collectively comprise an 
integrated system for autobiographical, self-monitoring and social cognitive functions.”  It has also been characterized as responsible for REST 
(rapid episodic spontaneous thinking).  In other words, this is the spontaneous mind wandering and internal self-talk and thinking we engage in 
when not working on a specific task or, when completing a task that is so automatized (e.g., driving a car) that our mind starts to wander and 
generate spontaneous thoughts.  The default network is responsible for the unquiet or noisy mind.

 The salience network (shown in yellow) is a controllor or network switcher.  It monitors information from within (internal input) and from the 
external world around us, which is constantly bombarding us with information.  Think of the salience network as the air traffic controllor of the 
brain.  Its job is to scan all information bombarding us from the outside world and also that from within our own brains.  This controller decides 
which information is most urgent, task relevant, and which should receive priority in the queue of sending brain signals to areas of the brain for 
processing.  This controlling network must suppress either the default or executive networks depending on the task at hand.  It must suppress 
one, and activate the other.  Needless to say, this decision making and distribution of information must require exquisite and efficient neural 
timing as regulated by the brain clock(s).

 Finally, the central-executive network (CEN; shown in red) “is engaged in higher-order cognitive 
and attentional control.”  In other words, when you must engage your conscious brain to work 
on a problem, place information in your working memory as you think, focus your attention on a 
task or problem, etc., you are  “thinking” and must focus your controlled attention.  The salience 
or controller network is a multi-switching mechanism that is constantly initiating dynamic 
switching between the REST (sponatenous and often creative unquiet mind wandering) and 
thinking networks to best match the current demands you are facing.
(Explanation by Dr. Kevin McGrew)
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 Zindel V. Segal, PhD
“Mindfulness-Based Cognitive Therapy Comes of Age”
Zindel V. Segal spoke about “Emotional Learning in Psychotherapy and Mindfulness-
Based Treatments: Implications for Embodiment.” He parsed experience as thoughts, 
sensations, and feelings, with three neural networks: cognitive control, default mode, 
and affective.  These are also anti-correlated, it’s one or the other in most people.  But 
they converge in the dorsal nexus of the brain especially in depression patients to the 
detriment of that patient.

 The depressed patient is saturated with self references, because these networks are co-
activated instead of being anti-correlated — it’s like a traffic jam instead of an orderly 
four way stop.

2 Review of 2012 10th Annual Intl. Scientific Conference
2.4 Scientific Highlights - Mindfulness-Based Cognitive Therapy Comes of Age
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2 Review of 2012 10th Annual Intl. Scientific Conference
2.4 Scientific Highlights - Major Functional Brain Networks

 Abstract: The cognitive modulation of pain is influenced by a number of factors ranging from 
attention, beliefs, conditioning, expectations, mood, and the regulation of emotional responses to 
noxious sensory events. Recently, mindfulness meditation has been found attenuate pain through 
some of these mechanisms including enhanced cognitive and emotional control, as well as altering 
the contextual evaluation of sensory events. This review discusses the brain mechanisms involved 
in mindfulness meditation-related pain relief across different meditative techniques, expertise and 
training levels, experimental procedures, and neuroimaging methodologies. Converging lines of 
neuroimaging evidence reveal that mindfulness meditation-related pain relief is associated with 
unique appraisal cognitive processes depending on expertise level and meditation tradition. 
Moreover, it is postulated that mindfulness meditation-related pain relief may share a common 
final pathway with other cognitive techniques in the modulation of pain.

 The interesting fact was in a comparison between 
the efficacy of pain reduction of morphine 
compared to meditation — about 20% pain 
reduction on morphine, 40% on meditation with 
the same scale

 F. Zeidan et al, 2012
Mindfulness  meditation-related pain relief: Evidence for unique brain mechanisms in the 
regulation of pain
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Carpe Momentum Advisory – Andreas Metzen
Sustainable Change - Sustainable Business

A Sneak Preview

2 Aware Leadership

If your actions inspire others to dream more, learn more,
do more and become more, you are a leader.

John Quincy Adams
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3 Aware Leadership 
3.1 Leadership Factor - What Aspect of Mind Are Training?

4 –Mental Formations
habits,

thoughts, concepts,
opinions, prejudice

1 - Form

Senses:
Eyes - Vision

Ears - Hearing
Nose – Sense of smell

Tongue - Taste
Skin – Touch

Mind (intellect)

Solidity - bones
Heat - warmth

Liquidity- blood, tears
Air- breathing

5 – Consciousness

3- Perception
(„recognize” objects)

2 – Sensations
(sensing objects)

pleasant ,
unpleasant ,
neutral
neither pleasant nor unpleasant 

Desire
Hatred
Anger

Ignorance
Pride
Doubt

Wrong View…

Sympathetic  Joy
Compassion
Happiness 
Diligence

Equanimity
Mindfulness…

Universal: contact– feeling – perception – volition – one-pointedness - life faculty - attention
Five object-determining mental factors:

intention– firm conviction – Mindfulness– concentration- wisdom

Sense Perceptions
Vision, Sound, Smell,

Taste, Touch
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3 Aware Leadership 
3.2 The 8 Contributing Factors of Aware Leadership

Wisdom

Understanding

Reflection

Ethical 
Conduct

Communication

Action

Livelihood

Concentration

Mindfulness

Effort

Evenness
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Understanding

Reflection

Mindfulness

Communication

Skilful Action

Effort / 
Diligence

Evenness

Livelihood

3 Aware Leadership 
3.3 Mindfulness

Mindfulness - a good start to practice

 self-regulation of attention so that it is 
maintained on immediate experience

 orientation toward one’s experiences 
characterized by curiosity, openness 

and acceptance

Wisdom

Understanding

Reflection

Ethical 
Conduct

Communication

Action

Livelihood

Concentration

Mindfulness

Effort

Evenness
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3 Aware Leadership 
3.3 Wisdom - Understanding

Viewing reality as it is, not just as it appears to be

Wisdom

Understanding

Reflection

Ethical 
Conduct

Communication

Action

Livelihood

Concentration

Mindfulness

Effort

Evenness
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3 Aware Leadership 
3.3 Wisdom - Reflection

Thinking - The speech of the mind

Wisdom

Understanding

Reflection

Ethical 
Conduct

Communication

Action

Livelihood

Concentration

Mindfulness

Effort

Evenness
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3 Aware Leadership 
3.3 Ethical Conduct - Communication

Speaking in a truthful and non-hurtful way.

Wisdom

Understanding

Reflection

Ethical 
Conduct

Communication

Action

Livelihood

Concentration

Mindfulness

Effort

Evenness
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3 Aware Leadership 
3.3 Ethical Conduct - Action

Acting in a non-harmful way

Wisdom

Understanding

Reflection

Ethical 
Conduct

Communication

Action

Livelihood

Concentration

Mindfulness

Effort

Evenness
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3 Aware Leadership 
3.3 Ethical Conduct - Livelihood

Meaningfulness

Work without transgressing your ideals
(of compassion).

Be awake to the consequences of the way we work.

Wisdom

Understanding

Reflection

Ethical 
Conduct

Communication

Action

Livelihood

Concentration

Mindfulness

Effort

Evenness
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3 Aware Leadership 
3.3 Concentration - Mindfulness

See things for what they are with clear mind.

Wisdom

Understanding

Reflection

Ethical 
Conduct

Communication

Action

Livelihood

Concentration

Mindfulness

Effort

Evenness
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3 Aware Leadership 
3.3 Concentration - Effort

Making an effort to improve.

Wisdom

Understanding

Reflection

Ethical 
Conduct

Communication

Action

Livelihood

Concentration

Mindfulness

Effort

Evenness
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3 Aware Leadership 
3.3 Concentration - Evenness

Stability and Stillness

Wisdom

Understanding

Reflection

Ethical 
Conduct

Communication

Action

Livelihood

Concentration

Mindfulness

Effort

Evenness
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Carpe Momentum Advisory – Andreas Metzen
Sustainable Change - Sustainable Business

Mindful and Aware Leadership–
Appendix
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http://pps.sagepub.com/content/6/6/537.abstract

Appendix
How does Mindfulness Meditation Work?

 How Does Mindfulness Meditation Work?

 Proposing Mechanisms of Action From a Conceptual and Neural Perspective
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 Magnetic resonance imaging (MRI), nuclear magnetic resonance imaging (NMRI), or magnetic resonance tomography (MRT) is a medical imaging 
technique used in radiology to visualize internal structures of the body in detail. MRI makes use of the property of nuclear magnetic resonance (NMR) to 
image nuclei of atoms inside the body.

 An MRI scanner is a tube in which the patient lies inside and is surrounded by a large, powerful magnet where the magnetic field is used to align the 
magnetization of some atomic nuclei in the body, and radio frequency fields to systematically alter the alignment of this magnetization[1] . This causes 
the nuclei to produce a rotating magnetic field detectable by the scanner—and this information is recorded to construct an image of the scanned area of 
the body.[2]:36 Magnetic field gradients cause nuclei at different locations to rotate at different speeds. By using gradients in different directions 2D 
images or 3D volumes can be obtained in any arbitrary orientation.

 MRI provides good contrast between the different soft tissues of the body, which makes it especially useful in imaging the brain, muscles, the heart, and 
cancers compared with other medical imaging techniques such as computed tomography (CT) or X-rays. Unlike CT scans or traditional X-rays, MRI does 
not use ionizing radiation

 Functional magnetic resonance imaging or functional MRI (fMRI) is an MRI procedure that measures brain activity by detecting associated changes in 
blood flow.[1] The primary form of fMRI uses the blood-oxygen-level-dependent (BOLD) contrast,[2] discovered by Seiji Ogawa. This is a type of 
specialized brain and body scan used to map neural activity in the brain or spinal cord of humans or animals by imaging the change in blood flow 
(hemodynamic response) related to energy use by brain cells.[3] Since the early 1990s, fMRI has come to dominate brain mapping research because it 
does not require people to undergo shots, surgery, or to ingest substances, or be exposed to radiation.[4]

 The procedure is similar to MRI but uses the change in magnetization between oxygen-rich and oxygen-poor blood as its basic measure. This measure is 
frequently corrupted by noise from various sources and hence statistical procedures are used to extract the underlying signal. The resulting brain 
activation can be presented graphically by color-coding the strength of activation across the brain or the specific region studied. The technique can 
localize activity to within millimeters but, using standard techniques, no better than within a window of a few seconds.

 FMRI is used both in the research world, and to a lesser extent, in the clinical world. It can also be combined and complemented with other measures of 
brain physiology such as EEG and NIRS. Newer methods which improve both spatial and time resolution are being researched, and these largely use 
biomarkers other than the BOLD signal. Some companies have developed commercial products such as lie detectors based on fMRI techniques, but the 
research is not believed to be ripe enough for widespread commercialization.

Appendix
Functional Magnetic Resonance Imaging - fMRI
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 In the brain sciences, gyrification refers to both the process and the extent of folding of the cerebral cortex in 
mammals as a consequence of brain growth during embryonic and early postnatal development. Alternative terms 
for gyrification include gyration / sulcation, cortical folding, cortical convolution, fistulation and fissurization.

 In the process (also known as gyrogenesis), gyri (ridges) and sulci (grooves) form on the external surface of the 
brain (i.e. at the boundary between the cerebrospinal fluid and the gray matter). A low extent of gyrification in a 
given brain is commonly referred to as lissencephaly (which may range from agyria, the total absence of folding, to 
pachygyria), while gyrencephaly describes a high degree of folding.

 The term gyrification is also sometimes used instead of the more common term foliation to describe the folding 
patterns of the vertebrate cerebellum that is highly convoluted in other taxa, e.g. in birds, and of mushroom body 
calyces in insect brains. 

 There are a variety of morphometric measures to describe the cortex, such as thickness, area, volume, and 
curvature. The cortical thickness measurement methods can be divided into three categories – voxel-, surface- and 
gradient-based. The brain surface in healthy human adults is normally highly convoluted, with ridges (gyri) and 
faults (sulci). Gyrification refers to both this folding process and quantitative measures thereof. 

Appendix
Gyrification
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Appendix
Mindfulness Science Review

https://goamra.org/
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Appendix
Mindfulness Media Sampling

http://europe.newsweek.com/meditation-and-being-quiet-331214?rm=euhttp://www.mindful.org/ http://time.com/1556/the-mindful-revolution/
Subscribers only

http://content.time.com/time/covers/0,16641,20030804,00.htm 
Subscribers only
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